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1. MIPOEKTHPOBAHUE MUKPOCBAHWHBIX ®YHIAMEHTOB TEINJIHI]

HcxomHbie JaHHbIE

1.1. TpeGoBanua HacTOAIErO pasfesia paclpOCTPaHAITCA Ha IIPOEKTHPO-
BaHMe (YyHOAMEHTOB TEIUIML, M3 MHKpOCBai, NOTrPY>KaeMbIX HAd IJIyOHHY
0,7-2,5 M B nuaepHble CKBaKUHBI MWIH HEHAPYIIIEHHBIH MacCHB I'PYHTOB clie-
nyrwoumx BugosB (I'OCT 25100-82):

MECOK CpEeJHEM KPYNMHOCTH DPBIXJIBIA C KOIDPUUHMEHTOM IMOPHUCTOCTH
e > 0.8;

NeCOK MNbUICBATBHIM CpeOHEH IUIOTHOCTH ¢ KO3IQ(PUUMUEHTOM MOPHCTOCTH
06<e<08;

IECOK IbUIEBATHIA PBIXJIbIA ¢ KOIPPUIMEHTOM OPUCTOCTH € > 0 8;

CyNecH IUIacTHYHbIE C MOoKa3arenem Tekydectu 0 < Iy < 1;

CVIJIMHKH M T[JIMHBI MOJIyTBepAbie ¢ mnokasatejieM TeKyyecTH 0<Iy <
< 0,25;

CYrmMHKE ¥ TIJIMHB! TYIOIUIACTHUHbIE ¢ TOKa3areleM TexkyuecTH (0,25 <
< Iy <0p9;

CYTTIMHKM WM IVIMHBI MATKOIUIACTHYHBIE C NOKa3zaterneM TexyyecTH 0.5 <
< Iy <0,75;

CYTJIMHKH ¥ IJIMHBI TEKY4YeIUIaCTHuHbIe ¢ MOKa3areliem TeKyuectH 0,75 <
<lyp <1,

NpOCATOYHBIE TPYHTbI C IMOKA3aTEJIEM OTHOCHUTEIIBHOW IIPOCaIOUHOCTH
0,01 < €,;<0,05;

1.2. ﬁpn NPOCKTUPOBAHHM MHUKPOCBaM B CIIOXHBIX T'PYHTOBBIX YCHO-
BUAX ( CyITIMHKAax M ITIHHAaX ¢ Mokasarenem Texkydects 0,6 < Ij < 1, npoca-
HOYHBIX FPYHTAaX TIEPBOrO THIIA ¢ [I0OKA3aTEIeM OTHOCHTENIBHOH MPOCaJOUYHOC-

™ €¢; < 0,05 ) crenyer pykoBOJCTBOBATbCA PE3YTIbTATAMH HATYPHBIX HCIIbI-
TaHUH, BBINIOJIHEHHBIX B COOTBETCTBHH C YKAa3aHHAMMU IIpui. 1.

1.3. IIpu cTpoUTENnsCTBE TEIUIMIL Ha IMYYMHHCTBIX I'PYHTAX AOIKEH OBITH
00€CNeYeH MX BBOJ B 3KCIUTyATAlIMIO O HACTYIUIEHMA YCTOHYMBBIX OTPHIIA-
TEJIBHBIX TEMIIEPaTypP.

1.4. I[Ipu npoeKTHPOBaHUM MHMKPOCBAMHBIX (YHAAMEHTOB TEIUIMIL CiIe-
Over pykoBoxacrBoBathkcss TpeboBaumamu  CHuII 2.02.01-83, CHull
2.02.03—-85, CHulI 2.03.01-84.

1.5. OynmamMeHThl M3 MHUKPOCBAHM i TEIUIHI CIIEAYET IIPOEKTHUPOBAThH
Ha OCHOBE pPE€3yJIbTaTOB MHXKEHEPHO-TECOJIOrMYECKHUX H3bICKAHMHM, MCCIedOBa-
HUA I'PYHTOB U HEUCTBYIOLIUX HArpy30K.,

1.6. Pacuer ¢pyHmaMeHTOB M3 OJIMHOYHBIX MUKPOCBai, BOCIIPHHUMAIOLIHX
NOCTOAHHO OCUCTBYKOIUYI0 BEPTUKAIBHYI0 HArpy3Ky ¢ 3KCHEHTIPHUCUTCTAMM,
He NMPEeBBIILAIOLUIMMH 1/6 MeHbLIETO pa3mMepa NONEPEYHOTO CEUEHHS CBaH, U ro-
PH3OHTAJIBHYI0 Harpy3Kky, He mpesbiatornyo 1/10 yacTe OT BepTHKANbHOM,
MpOM3BOOHUTCS O€3 yvuera M3rubaroumXx MOMEHTOB H TOPHU3OHTAIBHBIX CHII.
[IpH 3KCUEHTPUCUTETAX M TOPHU3OHTATIBHBIX CHIaX, MPEBBIIANIIMX YKA3AHHBIC
COOTHOILIEHHs, paCueT MUKPOCBAHN IIPOU3BOJUTCA HA COBMECTHOE BO3EHCTBUE
BEPTUKAIBHBIX U TOPU3OHTAIBHBIX CHJI M M3rHOamero MOMEHTa B COOTBET-

CTBHU ¢ YKa3aHMAMH mi. — 1.29—-1.34,



MHIDKeHepHO-TEe0JIOIHYeCKHE H3bICKAHHUA
H MCCIIeNOBAHUSA I'PYHTORB

1.7. Ilp¥ mpoeKTUPOBaHHH CBaMHBIX GYHIAMEHTOB TEIUIMII COCTAB H
obbeM u3bicKaHui onpenensaworca no CHull 2.02.03—85, CHull 1.02.07-87,
PEKOMEHIIANAH 10 MHXKEHEPHBIM W3bICKAHHAM I IPOEKTHPOBAHHA U YCT-
porctBa cBanHbIX QyHAaMeHTOB (M.: Crpoiunspar, 1983) M OONONHMTEND-
HbIM TPEOOBAHUAM, HITIOXKEHHBIM 3 HACTOAIIEM pasfere.

1.8. Ilna paspaboTku mpoekTta (yHIAaMEHTOB TEIUIMI M3 MUKPOCBAil
HEOOXOMYMBI CIIEAYIOLIME JaHHBIC:

OTUCT MO HHXKEHCPHO-TCOJIOTHUECKHM M TMIPOreOJIOTHYECKHM H3bICKA-
HUsiM C INTaHOM PACIIONOXKEHHA I'€OJIOrHYECKUX BhIpabOTOK, KOJIOHKAMH U3Y-
YCHHBIX Pa3pe30B H npodpwiamMu;

IIaHbI TCIUIMI, MX TUIBHUPOBOYHBIE OTMETKH, NYHKTBI U Pa3Mephbl MeECT-
HbIX 3ariyOIeHun;

XapaKTep MPWIOXKEHUS U BEIMYAHBI Harpy30K, nepeaaBaeMbIX Ha dyHaa-
MEHTEI,

1abOparopHbIe M IOJIEBbIC IAHHBIC (PU3NKO-MEXaHWYECKHX XapaKTepHC-
TUK I'PYHTOB.,

1.9. B xoMIUieK¢e MHXKEHEPHO-TEONIOTMUYECKUX M3BICKAHMM HOJDKHO BXO-
nuth OypeHue cKkBaxuH (1yp¢oB), oT60pP MOHOJIMTOB, NaGOPaTOPHLBIE UCCIIE-
NOBAHHA I'PYHTOB U I'PYHTOBBIX BOJ, CTaTHYECKOE 30HIHpOBaHUE H 06paboT-
Ka PE3YNIbTaTOB BCEX BHIMOIHEHHBIX U3bICKATENbCKHUX paboT.

1.10. TIpu uH>XeHEpHOTEONOrMUECKUX H3bICKAHUAX HA MIOLIANKE CTPOH-
TENBCTBA OTOOP MOHOJIHTOB H OPO6 MmecKa caeayer npou3BOAUTd PABHOMEPHO
yepes Kaxasie 0,5 M 110 IT1yGHHE CKBaXKUHBI.

KoHCTpyKIHH cBalHbBIX (PYHIAMEHTOB

1.11. Tlpu BepTukanbueix Harpyskax 1o 60 xH 8 xauecTBe PyHmaMEHTOR
TeIIUY, ClefyeT IpeaycMaTpUBarh OJMHOYHBIE MUKpOCBaM [jIMHOH 1-3 M
NPSIMOYTOJIBHOTO ceueHUs ¢ pasmepom cropoH 100—-150 MM, a Takke Kpyr-
npie (Tpy6uaThie) ¢ 3aKPBITHIM WIH OTKPBITHIM HIKHUM KOHIIOM AHaMETPOM
no 180 mm. llpuMep KOHCTPYKTMBHOTO penieHUs KEe3006TOHHOU MHKPO-
CBaH MOKa3aH Ha puc.l.

1.12. Pazamepnsr MUKPOCBaU NOJDKHBI ONPENEIATECA PacueTOM B 3aBUCH-
MOCTH OT BEIHMUYMHBI JCUCTBYIOUIMX HAarpy3OK, 'PYHTOBBIX YCIIOBHMH M Ha3Ha-
YaThCA € YYETOM TEXHONOTHYECKOHM OCHACTKH 3aBOHOB-U3rOTOBUTENEH, obec-
[IeYHBAOIUMX NMOCTaBKY MHKPOCBaH.

1.13. JonycruMbie OTKJIOHEHHA OT IPOEKTHBIX Pa3MEPOB CBAil CIEHYeT
NpUHHUMATh: JJIMHA — He Bonee * 10 MM, mMpHHAa (BBICOTA) WIM JUAMETDP Ce-
yeHsa — He 6oJlee £ 5 MM; CMEILIEHHE OCH 3aK71THOM TPYOKH OITOPHOM YACTH
OTHOCHUTEIBHO OCEU NOIEPEUHOTO CeUeHU — He Doliee £ 3 MM.

1.14. betod MHKpPOCBaU HOOJIXKEH COOTBETCTBOBATH CIEAYIOMM I10KAa3a-
TenaM Kauecrna (CHull 2.03.01-84) :

KJ1aCC 110 NPOYHOCTH Ha oxkatue B20 s cBalt, norpy»aemMpiX BOaBIHBa-
Huem, ¥ B30 — 1 3a0HBHBIX CBau,

MapXa 10 MOPO30CTOUKOCTH He Huke b 50;
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Puc. 1. [IppMep KOHCTPYKTHBHOIO pelIeHHs CBaHHOTO GYHOAMEHTA
I — cpas; 2 — GeroH Knacca B20; 3 — tpy6a 65%3,2 Mmm; 4 —

aHKep MuamMerpoM 12 MM; 5 — ymopHas apMarypa OMaMeTpoM 8 MM;
6 — apMarypa cBaM

MAapK3 10 BOAOIIPOHUIIZEMOCTE W 6.,

1.15. Iina apmupoBaHus KeNne306eTOHHBIX MMKPOCBAH IOMKHA IpUme-
HATBCA apMATypa CTEPXKHEBAaA ropayeKaraHad riuankas Kiacca A-I, ropsue-
KaTaHasd NEpHONHYECKOTro Npoduis KinaccoB A-1I u Al mo T'OCT 578 1-82*
U XONMOOHOTSAHYTas MPOBOJIOKA rnagkas Kiacca B-1f no TOCT 6727—-80*,
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Puc. 2. KoncrpyxktiBHbIe pellckus HYHAIMEHTOB ¢ uaii6aMu

4 — MOHONWTHas Iaiba; 6 — cOopHaa manba; / — TPYHTOBLHI
MacCHB; 2 — CBasA; 3 — aHKepHbIH GonT; 4 — MOYBEHHLI! CIIOH B TEIUTHLE:
J — OpeHaXHblt cliol; 6 — MoHonuTHaA Wakba; 7 — c6opHas waiba: 8 —
OeToHHasA 3aferika CTBIKA MeXy cBaeil ¥ mak6oi

1.16. B xauecTtBe KpynHOro 3anmoJIHUTENA IJiAa 6eTOHa MHUKpPOCBaMl clie-
OyeT NPHMEHATh (PpaKUHOHHPOBAHHBIA LIEOECHP H3 €CTECTBEHHOrO KaMHA H
rpaBusa no I'OCT 1026880 ¢ pasmepamu dpakuuit He Goree 20 Mm.

1.17. 3aknapgHeie getany PyHOAMEHTOB TEIUIHML JOJKHBI OBITh OIMHKO-

BaHbl METOLOM METANIU3ALHUH,
1.18. O61aa miMHa cBa# onpenenfaAeTcad CYMMHUPOBAHHEM IJIYOHHBI IIOT -

PY>XeHHs1, ONpeneNaAeMON U3 yCIOBUA HeCyllieH CIIOCOOHOCTH JI0 rPYHTY, TON-
[IMHb] JPEHOKHOTO U PACTHTENBHOTO CJIOSA H cCBOOONHOH OJIMHBI CBAM HAJl pac-

TUTEJIBHBIM CIIOEM.
1.19. MuxkpocBau ciiefyeT H3roTaBlluBarh 0€3 OCTpHUA, C TYIIBIM HIDKHUM

KOHIOM,

1.20. IIpu HeOOCTATOUHON HECYIUEH CTIOCOOHOCTH OJMHOYHBIX MUKPOCBAN
M0 TPYHTY OT BO3AEUCTBHA TOPH30HTAIBHBIX HArpy30K PEKOMEHOYETCA B
YPOBHE IWIAaHHPOBOYHOH OTMETKH HECYLIEro CIOA I'PyHTA yCTpaHBaTh LHIZHOBI,
[lan6m1 cnienyer nmpenycMaTpuBarh KBaJpaTHbIMU WIHM KpPyITIbBIMM B IUTaHE M3
OeToHa kiacca B15 ¢ pazmepamMHu B 1naHe U 1o BoicoTe He MeHee 2d cBau (d —

oUaMeTp WIK MEHbIas CTOPOHA NPAMOYTOJIBHOH CBaM) .
[IpuMep KOHCTPYKTHUBHOTIO pellleHUss CBaM C 11aibou NpUBENEH Ha pHUC.2.



[IpoexkTHpoBanHe GyHIAMEHTOB
M3 XKeJ1e30 0eTOHHLIX MHKPOCBaii

1.21. Hecyiuasa cnocobHOCTh MHKPOCBAH OIIpEHeNsieTCA MEHBLLIMM 3Haye-
HHEM Hecylliell CTOCOOHOCTH O MaTepHaNy WIM TPYHTY.

122. Xene3obeToHHsie MHKPOCBAH TEIUTHL, MOrpy>KaeMbi€ BIIaBJIHBa-
HHEM, CJIEAYET PACCYHTBIBATD II0 MATEPHAITY C YUETOM CIIYUAHHOI'O IKCLEHTPH-
CHTETa NMPWIOXEHHUA BOABJIIMBAIOLIErO YCWIHA TOJMBKO NMPH I'PYHTOBBIX YCIIO-
BHAX, XapaKTEPH3YIOLIMXCA NIOBEPXHOCTHBIM 3aJ1eraHHEM IECYaHbIX I'PYHTOB,
IUIaCTHYHBIX CyNecei ¢ KOHCUCTeHIMeH (noka3zarens Tekydect) 0 < I <0,3,
NOJIYTBEPObIX ITIMHHCTBIX I'PYHTOB ¢ KOHCcHcTeHIHMeHd O < Iy < 0,2 M npoca-

JIOYHBIX IPYHTOB C NOKa3aTeJIEM OTHOCHTEIIBHOH IPOCANOYHOCTH € ¢; < 0,05,
HMEIOLIHMX MIPUPOOHYI0 BNAXKHOCTh MeHee 0,12,
IIpu opyrux npMponHbIX YCNOBHAX, YKa3aHHbIX B I1. 1.1, npoBepka npou-
HOCTH 110 MAaTepHATy Ha NEUCTBHE BEPTUKATIBHOM Harpy3KH He IPOU3BOIHTCA.
1.23. Ilpu pacyere cBaM MO Marepualy OT BO3[CHCTBHUA BEPTUKAIIBHOM
Harpys3KH JIOJDKHO COOMI0AaThCsa yCIIOBHE

P,<N, (1)

rne Pp -~ MakcumanbHoe ycwiMe BHaBnuBanus, kH, onpemengemoe B

COOTBETCTBMM ¢ yka3aHWeM 1. 1.24 wunu npun. 1; N — Hecymaa cmocobHocTs
MHUKPOCBaH 10 MaTepHany, KH, onpedensiemMas B COOTBETCTBHM C YyKa3aHHWIMH
CHull 2.0301-84 ¢ yueroM COyyaiHOTO  3KCIHCHTPHCHTETAa  HNPHIIOXKECHUS
YCHIIUS, paBHoro 1/2 pvamMerpa c¢Bad WM MeEHBUIEH CTOPOHBI CeuUEeHHS, W
IHapHUPHOro oNMHPaHHUs CBaH 1O €€ KOHIAM.

1.24. MakcHmanibHOE yCHITME BraBnuBaHMA cBaM Py, kH, onpepenserca
no popmyiie

Py =k RF, (2)

rae Ky — GespasmepHblit nepexonubit ko3hdUUHEHT, TPHHAMAEMBIH B 3aBHCHMOC-
TH OT IPYHTOBBIX ycnoBuit rio Tabn. 1; R — pacuernoe conporusnenue rpyura mon Hix-

HHM KOHIOM MHKpocBau Ha I'myOune o 1 m, xlla, npyHumaemMoe o tabn. 2 onsg necya-
HBIX M TIIMHUCTRIX TPYHTOB M 1o Tabn. 3 0jis npocajlouHbIX I'PYHTOB B COCTOSHMH X ITOJ-
HOTO BOZOHACHILIEHHS HITH OlpefieiiemMoe B CQOTBETCTBHH ¢ YKa3aHHAMH NpHA. 1; F—

oAk IToNepedHoro CeYeHHI MHKPOCBau, M “.

Tabnuma 1

N S g — F = ieplgllier - e iy

Ne XapaKTepHCTHKa FPYHTa Koagduument Ky
1.1
1 Cynecu mnacruumste ¢ 0 < It <0,3, raunrucTbIe 1,8
rpyHTEI nonyTeepabie ¢ 0 < 1 <0,2
2 Ilecku Bcex BHOOB, YKa3aHHRIX B 11. 1.1 2
3  Ilpocapounsle rpyHTBI ¢ 0,01 < €g; <0,05 n 2,5

NMpUpoaHO#t BNaXXHOCTRIO MeHee 0,12




Tabmnuiua 2

i ity by,  —r

PacuerHoe conpotusnenne R

I'nyOuHa nmor-

pyXXeHus B [ICCYAHBIX 'PYHTaX CpeaHel ITOTHOCTH
CBal, M - ————— — ——— e e, —— —
FpaBEeTHCTRIX | KPYITHBIX cpenHen [ MECIKHX | NbLIEBATHIX
KPYIHOCTH
1 .
; TTIMHUCTBIX TPyHTaX ¢ KoHcucTerumed Iy
10,1 0,2 0,3 | 04 [0,5
. — — 2250 1420 950
1900 1420 1000 720 400
s — - 2370 1500 1000
’ 2600 1950 1350 950 550
, - — 2760 1750 1150
3100 2350 1630 1150 650
2,5 ——— e - S ‘_ "~
3450 2600 1850 1290 750

LT -

—

——

II1pu™Medandue Hapgdeproli maHbI HopMaTHBHEBIE COMMPOTUBIICHUS IS IIECYAHBIX
TCPYHTOB, HOA 4epPTOU — 1A TIMHHHCTBIX

TaObnuua 3

T — —

[yGuna mor- | PacuetHoe conporusnensie R npu cpemHeii nopUCTOCTH IPYHTA MOJ, HUX-

PYXcHHUA | HEM KOHLIOM CBaM, 1, %
cpali, M ———— S——
Ls; 43 } 44 ] 45 l' 46 ( 47 [ 49

1 1000 800 650 500 350 200

1,5 1300 1000 800 650 500 300

2 1400 1150 1000 800 600 340

2,5 1500 1250 1100 900 650 380

3 1600 1400 1200 1000 700 400

IIpuMeduaHH A 1,CpelHis DOPUCTOCTE TPYHTA [TOJ] HOKHUM KOHLIOM CBaM OMIpe-
JeNAeTCsA B npenenax oA TONUMHONK, PABHON IATH [{naMeTPpaM KPyTJIoro WiW MeHBLIKMX
CTOpOH HPAMOYyTonbHOTO ceueHua cBau. 2. [Ipu nopmcrocTu rpydra Oonsite 49% Hecy-
was cnocoSHOCTE MUKPOCBal onpelendercsa Mo pe3yabTaTaM CTaTUYECKHX HCNBITaHHI C
3aMauMBaHUEeM OCHOBAHMSA

1.25. IIpu pacueTe MHKpPOCBAH MO IPYHTY OT BO3ACHCTBHS BEPTHKAIBHOH
Harpy3KH ee Hecyluas cnocobHocTs P onpenensaercs 1o popmye
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®=m(mgRF+uZm¢f;l;), (3)

rae IM — ko3(p@PHUACHT yCIOBHH pabOTHI CBaH B TPYHTE, PaBHBIA 1; MR — K03¢-
dHUHEHT yCnoBUi paboThl IpyHT2 MO HHXHHM KOHIOM CBaH, IPMHHMAacMEI! paBHBIM
1 mpu norpyXeHuH CBaW HEMOCPEACTBEHHO B I'PYHT WIHM B THAHPYIOILYIO CKBaXKHMHY T1Y-
6uHo#t mo 0,7 ot rimyOHHbI morpyXxeuusa cpau U 0,85 — npu GonblueH rny6uHe MTHINPYIO-
wel cxksaxuubl; Ru F — 10 Xe, uto 8 popmyne (2) ; U — napy>xHBIt nepuMerp noxue-
peuHoro ceueHus cau, M; f. — pacuernoe comporumnenue iTo cnos rpynra ocHoBaHMsA
Ha DOKOBOM MOBEPXHOCTH cBau, klla, npuHUMaemMoe 1o Tabx. 4 I MecYaHbIX M TJIMHKC-
THIX T'PYHTOB U mo Tabn. S mng nmpocCagouHbiX 'PYHTOB B COCTOSHHMHM HX HOJIHOI'O BOJO-
HACBIILEHHS MM onpefienifieMoe B COOTBETCTBHM C yKa3aHHAMH mpui. 1; i — Tomupna
1-TO CrioA TPYyHTa, CONPHKACAIOIIEroCs ¢ GoKOBOM MOBEPXHOCTHIO CBaH, M} INf — Koad-
¢duMeHT ycrmoBuii paboTel rpyHTa Ha GokoBoOjt MOBEPXHOCTH CBaH, NPHHUMAEMbI pPaB-
HbIM 1 1pH NOTPYXEHHUH CBAaW HEMOCPENCTBEHHO B TPYHT WJIH B TMAMPYIOIIYI0 CKBaXUHY,
WIOIIALD [TONEPEYHOr0 CEeYeHHA KOTOPOR cocTaBiAeT MeHee (,7 OT IoLIaay NOIEPEYHO-

I'o CedcHMA CBaH, H 0,8 NpH COOTHOLICHHM IUTOLIANMH MONEPEYHLIX CCUCHHH CKBAXKMHEI
U cBau B npemenax 0,7-0,9.

Tabnunad
Cpepmsist rnyGuna pac- | PacueTHoe conpoTuBneHue [; B MecyaHBIX IpyHTaX cpemHei
[OJIOXKEHUS CIOSA ITOTHOCTH
I'PyHTa, M _ =T - —_
CcpegHeH | — MEJNIKHX | 1IBUIeBa- —
KPYITHOCTH | THIX
. T — N —— s f e . e e e e e
| TIMHKCTBIX TPYHTaX ¢ KoHcucTeHmmed Iy
0,2 l 0,3 [ 0,4 0.5 ‘[ 0,6
0,75 30 25 20 13 7
1 32 26 21 14 8
1,5 34 27 22 15 9

TaObnuua 5

— i — —— —

T T

Cpemuss rny- | PacueTHoe comporusienue f; npu cpepueit nopucrocTd cnos, 1, %
OuHa pacrono- | | — ———————
XeHud cnos, M | <43 44 ' 45 ] 46 J 47 l' 49
_ e _ _— |
0,5 7,5 7T 6,5 6 5,5 S
0,75 8 7,5 7 6,5 6 5,5
1 8,5 8 7,5 7 6,5 6
1,5 9 8,5 8 7,5 7 6,5
2 9.5 9 8,5 8 7,5 7
2,5 10 9,5 9 8,5 8 7,5

[IpumMeuanusa:l. Cpenuad nopuCTOCTh 'PYHTa IOA HIDKHUM KOHUOM CBau oOIl-
penenAeTcsa B mpepenax Cnos TOMLIMHON paBHOA MATH JHAMETPaM KPYyTIJIOTO HITH MEHB-
lIelt CTOPOHBI MPAMOYTONLHOI'O cedeHus csaH. 2. [Ipu nmopucrocTu rpyHra Sonele 49%
Hecyllasa CnoCoOHOCTh MUKPOCBAR ONpenensaeTCa mo pe3ynbraTaM CTaTHYECKHX HCIBITA-
HU ¢ 3aMaYHBaHHEM OCHOBAHHA.



1.26. Ilpu pacuete MHKpPOCBaH ¢ IaHGOH MO IPYHTY OT BO3OEHCTBHA BEp-
THKJIBHOM HAarpy3KH €€ Hecylas cnocobHocts P, onpenensercs no dop-
MyJ1e

$ =P +mmyRFo, (4)

roe ® — mecymas cnocobHocts cBau Gea mwanonl, kH, onpenensemad no Gopmyie

(3); m — 1o Xe, uro B popmyne (3): R&,g — pacyYeTHOE CONPOTHBIICHHE I'PYHTa MO
03.01

mabont, klla, npunumaemoe mo CHull 2 —84 xaxk A oOBIMHBIX (PYHIAMEHTOB
MJIH OIpelleNAeMOe IKCHEPHMEHTANIbHO; M., — Ko3bhdHimenT ycnoBu#t paboThi maitOsl,

MPHHUMaeMblii paBHBIM 1,2 1ipu onpepnenenns R, no CHull 2.03.01-84 1 1 — npu onpe-

2
nenenu R . sxcriepuMeHTansHo; F ., — nnomanms nonepedHoro cevyeHns a6l M.

1.27. IIpoyHOCTh COEOMHEHMs CBaM C 1Iai6oi NMpoBepsAeTCH ypaBHEHHEM

r= N,/ (uhy) <150, (5)

roe T — KacaTeNbHOE HalpsAXKeHHe, Bo3HUKaWlIee 1o 60KoBoOM MOBEPXHOCTH CBal B
MecTe e¢ 3afleNkH B Waiby, kIla; U — 1o xe, uro B dopmyie (3); hy,; ~ BBicoTa maii-
6et, M; N, — cuna, Bo3HHKalOLIasd B MecTe CoelMHEHHSA CBaM ¢ Wwaibolt, kH, onpenense-
Mas 1o dbopmye (6).

1.28. Cuta N B MecTe coenuueHus cBau ¢ wanbGo#t ompenenserca No
domyne
NC= RmF]J.I_RF — U2 fi]’i! (6)
roe Ry; B Fpyp — To %e, uro B popmyne (4) ; Ru F — 1o xe, uro B popmyne (2);

u, fi* li — To XKe, 4to B dopmMmyie (3).

1.29. YcTOHUHBOCTD MHUKPOCBAH 10 TPYHTY (FOpPH3OHTANIbHBIE IIEpeMeELIe-
HUs) U MaTepHany (M3rubarolliii MOMEHT M IIONEpeYHas CWia) HpOBEPAETCA

B COOTBETCTBHH C PACYETHOM CXEMOHU PHC. 3 M YKa3aHHUAMHU, IpUBEOCHHBIMH
B 1. 1.30 — 1.34. |

1.30. 'opusoHTaIpHOE EpEeMELICHUE CBAW B YPOBHE ONMMPAHUA CTOMKH OT
BO31CHCTBUA HOPMATUBHbBIX YCHIIUH yg onpenenAeTca 1o popmyne

yo = (h+h¥)ef < 1cm, (7)

roe h — paccTosHMe OT ITAHMPOBOUYHOK MOBEPXHOCTH TPYHTA A0 BEPXa MHKPOCBAH

H
(YPOBHA onMpaHMs CTOMKH Kapkaca), M; iy — paccTosHue oT HOBEpXHOCTH I'PyHTa [0
TOYKH [OBOPOTA CBaH B TPYHTE, M, OMpPENENsieMoe B COOTBETCTBHHM C YKa3aHMSAMH

nvakTa 1.31; @H ~— yTOJ1 NMOBOPOTa MHKPOCBaH OT NEHCTBUA HOPMATHBHBLIX yCWIMH,
pall, onpenensieMslit mo popmyne (9).

1.31. PaccrossHie OT HOBEPXHOCTU IPYHTAa [0 TOYKH INOBOPOTA CBaH B
rpyHTe hg , M, onpeniensiercs rno popmyie
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Puc, 3. PacyerHbie cXeMbl MUKPOCBAHHBIX PYHAAMEHTOB TEILIHII
2 — Ha BO3[IEHCTBUE BepTHKAJIbHOM Harpy3kH, 6 — Ha BO3HeHCTBHE
KOMIINIEKCa Harpy30K

M 1 ddy] L pd°dy (d+dpi] pH
(1+ H)L[(d+d1).§_+ }+ [ I B

hg= T i - 2 4 2-‘-‘1 - 3 __lf (8)
M l(d+dqy) dd; 1 (d+dy)
1+ + _
TH 2 2 6

H H
e TH, P, M — coorBeTcrBeHHO HOpPMAaTHBHEIE TOPH3OHTANIbHAA BEPTHKAIBHAA
cunbl, KH, n3ruGaronmit Momenr, KHM, aecicTByiolie Ha MUKPOCBAK B YPOBHE II/IaHU-
POBOYHOH MOBEPXHOCTH TPYHTa; 1 — IuHA YaCTH CBaH, 3afienadHo#t B IpyHT, M; d — pas-

Mep IpaHM TOMePeuHOTo CeYeHHS MMKPOCBAH, HANIBHIAIOIUEHCS Ha TPYHT NPH MOBOPO-
re, m; 41 — pa3mep rpaHu momepeyHoro CEYEHHS MHUKPOCBaH, MAPALIETBHON TOPH3OH-

TayibHOM cune, M; K — xo3dduupeHT nponopurMoHanbiocTH KH/ M , IPHEHUMaEMBI 1o
Tabn. 6.

11



Tabnuua 6

—— . e, —— p— —r— p——

N? 11.1. XapakTepUCTUKA I'PyHTa i Koadg¢duumeHT nponop-
UHOHANBHOCTH K,
B KH/M4
1  I'TTMHBL ¥ CYTJIHHKH C IL < 0,1, neCcku KpynHkle cpeaHeit 18:10° — 25-10°
[DIOTHOCTH
2 Cymecu c Iy < 0, rnunbi u cyrmunxu ¢ Iy =0,11-9,3, 14-10° - 18-10°

IECKHU CPEeOHEH KPYNHOCTH H CpeliHel MIOTHOCTH, 11eC-
KH NBIJIEBATHIE IUIOTHBIC

3 Tmuust 1 cyrnuaxd ¢ I =0,31 — 0,6, necku Menxue 9:.10° — 14-10°
CpeOHeH IIOTHOCTH, MEeCKHU NbUIeBAThIE NIIOTHLIE
4 IDnacruumpie CynecH ¢ IL =0,5, necxH neyIeBaThie Cpel- 6-10° - 9-10°

HEH IVTOTHOCTH
S5  JleccoBpuUaHbIe NPOCATIOYHEIE I'PYHTDI IPYU HEN3IDE)KHOM \
3aMaUMBaHHH B TeIUIUIE C HOPHCTOCTEIO: N =43% 710

n=49% 3.10°

IIpumMeuaHu s 1. bonee shlcokne 3HaueHUA Ko2(pPHIMEHTA TPOIIOPLHHOHAT -
HOCTH B IIPUBE/ICHHRIX UHTEPBAJIAX NPUHUMAIOTCH JIA TPyHTOB Oosbliedl MIOTHOCTU
¥ IPH MeHbllieH BenuuMHe mokasarensa ly. 2. IS npocajlouHeiX I'PYHTOB IPH IIPOMEXY-
TOUNBLIX 3HAYECHHAX MOPMCTOCTH N Ko3(QPHUMEHT nPOoNOPLUHOHATIEHOCTH K npHHHMaeTcs

10 HHTEpnoONAnmnyE 3 _HPH 3alleTaHNH ¢ [TOBEPXHOCTU HACBINHBIX I'PYHTOB KO3PPUUHAECHT
NPONOPIHMOHANIBHOCTH K onpenengerca mo pe3ynbTaTaM CTaTHYSCKUX MCHBITAHWH MHKDO-
CBay.

1.32. ¥Yroa noBopoTa MUKpPOCBaH ch ONpenensaeTcs 1o popmyiie

TH

ChE (9)

hg L ddq
k t(—i . )(d+d1)] -_2_-..(1_11‘;)

e TH, l,d,dq — 1o xe, uro B popmyne (8) ; hg — TO Xe, uyTo B dopmyne (7).

1.33. Pacuernaa BenwuuHa usruOaroumiero mMomeHta M, onpepensercs
o opmMmyiie

z3 Z d’dlk(@z“
MZ=Tz+M+P@z—-®k—é-(h0 2>(d+d1)-—— . (10

rae T, P, M — CoOTBETCTBEHHO pacCyeTHbIe BEIIHYMHBI NOPH3OHTAJILHONK, BEPTHKAIID-
Hoit cuiibl, KH, 1 narnOawum# MoMeHT, KHM, AciicTByIOlIMe HA MUKPOCBAIO B YPOBHE
IUTAHMPOBOYHON MOBEPXHOCTHU I'PYHTA;, Z — KOOPIHHATA INPOH3BONBHOI'O0 CEYEHUA MUKDPO-
cBad, M; © — yron nmoBopoTa MHKpocBau, pal., onpenenseMbit o ¢opmyrne (9) orT
pacYeTHBIX Harpy3ok; hy — paccrosHue OT MOBEPXHOCTH IPyHTa [0 TOUKHM MOBOPOTA
CBaU B TPYHTe, M, onpenensiemoe no dopmyne (8) or pacuernsix Harpy3sok; K, d,d1 —
TO Xe. YTo B dopmyrie (8).
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1.34. PacyeTHan BeNHuYMHa MolepeuyHoH cuiel O, ompenensercs Mo ¢op-
MyJ1€e

©,=T—-kOz°(hg/2-2/3)(d+dy), (11)

(Bline T, ©, z, h, — 10 xe, uro B popmyne (10); Kk, d, dj — 10 e, uTo B Dhopmy-
ne (8).

1.35. KoHcTpyupOBaHMe M pacyeT MPOUYHOCTH CTBOJIA CBaH CIIEAYET BHI-
MOJIHATH B cOOTBEeTCTBUH ¢ TpeboBanuamu CHull 2.03.01-84 ¢ yuetom Max-
CUMAJIBHOTO 3HAUEHMA MONEPEYHOH CHIIBI M H3rHOAroIero MOMEHTA.

MakcuMaJibHbIM M3rUOAIONIMA MOMEHT ONPEHENIACICA B CCYEHUM, KOOPOM-
HaTa KOTOPOro z Haxomurca u3 dopmynsl (11) npu npupaBHMBaHUM €€ Ipa-
BOH YacTH HYIIIO.

2. NPOEKTUPOBAHUE IJIEHOUYHBIX TEIT LI
Harpy3ku u ux coveranus

2.1. KoHCTpyK1MM NUTEHOUHBIX TEIUIMIL CTIe/lyeT PacCUMTBIBATH Ha HATPY3-
KA OT CHera, BE€Ipa, MacChl PaCTeHHH, TEXHOJIOTHYECKOro 0GOpyHoBaHUA U
MOHT&XXHbIC Harpy3KH. [IpH nmpoeKTUpoBaHUM MepeIBHXKHBIX TEIUIKL HEOBXO-
JUMO YYMTBIBATh Harpy3KH, BO3HHUKAIOIIHME IIPH HX MepeMeEILeHHH,

2.2, [IpH mpoEKTHPOBaHMM BECEHHHX PacCaIHO-OBOIIHBIX 0B00rpeBaeMbIX
TEIUIMI COYCTaHHME HAarpy30K OT CHEra ¥ paCICHHM yUYUTHIBATh HE CIIEAyeT.

2.3, [Ipu yueTe cCOBMECTHOIO BO3EHCTBHA CHETOBOH M BETPOBOMH Harpy-
30K YCHWIHS B JJIEMEHTaX KOHCTPYKIIMM CIIEyeT OIpenesisiTh OT CyMMAapHOH
CHErOBOH M BETPOBOM HArpy3oK. PacueT yCWIMH OT CHera M BeTpa OTHAEIIBHO
¢ MOCTIEHYIONMM KX COUCTaHHEM HEOOMyCTUM.

2.4. Harpysk# Ha KapKkac TEIUTHL OT BO3AEHCTBHUSA BETpa CIIeyeT onpere-
JIsATh ¢ YYEeTOM OCOOEHHOCTEH B3aMMOJECHCTBHA IUIEHOYHOrO OrpaKueHHs ¢

KapKacOM.

Marepyansl orpaxaeHui

2.5, llontumepHble IUIEHKH 1A OTPaXXKIEHUN TEIUTHIL AOIXKHBI ObITh TEIUIO-

YHEPKUBAIOMIHMMH, aTMOCHEPOCTOMKUME U TUAPODILHBIMY.
2.6. IIneHKHU orpaXKeHHH TEIUIHL, MpeNHA3HAYEHHBbIX Vi BhIpalldBaHUsA

paccajJbl OBOIUHBIX KYJIBTYP VIS OTKPBITOIO TPYyHTd, HOJDKHBI IPOMYCKATh
‘He meHee 70% ynsrpaduonerosoro uznyueHus (Y®) zoubt b (290—-330 Hm).
B Temnmuax ¢ orpaxpeHueM, oTKphiBaoummMmes 6osnee yem Ha 60%  oBuen

ero IUIOIaAy 3T0 TpeOOBaHHE HE NPEeTbABIIACTCA.
2.7. PexoOMeHIyeMbI€ THIIbI IUIEHOK AJ1s OTPa>kACHHM TEIUTHIL IPHBECICHbI

B 1a0n. 7.
13



TaOnuuwal

——— —— -
— — —e S T S T ey el e - e, — —

Hasgayenue ¥ cpoxH IInenka I'OCT, TY, mapka { O6nacth npUMeHEHN S
SKCIUTYaTalHy TEIUTHIL

Kpyrnoronoeoro NonuBuaunxnopun- T[OCT 16272-79%, B pattonax ¢ TeMnepa-
HCIIONB30BaAHUA Has Mapka C Typoit Haubomnee xo-

JOOHBIX CYTOK He
Huxe Mudyc 25°C

e e p— lkilier  Sag— —

[onustuneHoBas cra- TY 6-19-17-78, Bo Bcex pafionax
Ounu3MpoBaHHAaA, ap- MapKa A

MUMpPOBAHHASA NONH-

3TUJIEHOM BBICOKOTO

HaBJIEHHA
OBougnble ce3oHHoro [lonuaTunenHopas I'OCT 10354 -82%*, Bo Bcex paltoHax
HCTIONTb30BAHU A crabunmusnposanHas Mapku CT u CHK

o o, A F ] F

HonuBurunxnopun- [OCT16272—-79%* B paitoHax ¢ TeMnepa-

HasA mapka C Typoit Rariboree xo-
JIOJHLIX CYTOK HE HH-
e munyc 25°C

- Sl A sl pEe—— ey S E— — ‘e P S paaay PR SN

Paccapino-oBoummble  IlommatwieHoBas He- I'OCT 10354—82%, Bo Bcex pafioHax
Ce30HHOTO HCONB30~- CTrabunui3upoBanHas  Mapka CK
BAHUSA

e, — A S— — Fr — —— e ="

Paccamuo-oBouminble  IlomuatuneHoBas IOCT 1035482 % B rennumax c orpax-

CE30HHOTO HCMOIb- crabunu3vpoBanHas MapkH CTu CUK penmem, oTKpbiBalo-

30BAHU A umMcAa bostee YeM Ha
60% o6iue#t ero nno-

s el EEEE S e Sy RS snass ppamay PESes Smmas e S whiek spmmne RN ey eyl S R bl SIS B el S ek, — — el

Monueumunxnopug- TOCT 16272-79% B rennuuax c orpax-

Has Mapka C IeHueM, OTKPBIBalo-
ImMmcH Gonee YyeM Ha
60% obmme# ero ono-
LIAJOH BpalioHaX C
TeMInepaTypo# Hanbo-
Jiee XONMOOHbLIX CYTQK
HE HHXe MHHYC 25 ¢

KoHCTpyKIMH orpakieHuiH

2.8. OrpaxxgeHHs IUWICHOYHBIX TEIUIHL ClledyeT NMpOeKTHpOBaTh,KaK Npa-
BWIO, KPHBOIMHEHMHOro ouepTanHsa. IlieHKa orpageHuit IIpH €e HaTAKCHUH
IOJCHA TUIOTHO NpWIerars K KOHCTPYKIMAM Kapkaca (apKam, IIpOroHaMm).

2.9, I[lpy nmpoeKTHpPOBaHMHM KapKacOB IUICHOYHBIX TEIUIMI] IPOBOJIOYHbIE
IPOTOHBI ClieayeT MPUMEHATH TOJILKO OLIMHKOBaHHBIMH.
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2.10. KOHCTpYKUMSA 37IEMEHTOB KapKaca TEIUIHI] OO/ KHa 00ecIeyuBaTh
BO3MOXHOCTb CO3[IAHHA B IUIEHKE NpeIBAPHUTEIIBHOrO HaTAXeHHs. 1 pebyeMas
BEIMYMHA NPEIBAPUTEIIBHOIO HaTshkeHMA IwIeHKH N, H/M, no xpuBonmHei-
HOH MMOBEPXHOCTH OTPaXNEHHA oNpenendaerca 1o gopmyine

Np=30Rg (12)
IMax

roe R o — MaKCHMATHHBIA PaguyC HOBEPXHOCTH OI'PAXICHUA, M.

2.11. Ina ymensiuenusa aedopManuil IUIEHOUHBIX OrpaXKOEHMM M Harpy-
30K Ha 3IJIEMEHTBhl KpEIUICHHA IUIEHKH PEKOMEHAYETCS IpemycMaTpHuBaTh
BETpOBbIe KaHaThl (HATATHUBAeMbIE MOBEPX IUIEHOK) M3 CTAIILHOH MPOBOJIOKH
HJTH TPOCOB, 3aILMILICHHBIX IU1aCTMAaCCOBOH 000JIOUKOM.

2.12. IIpy NpoeKTHPOBAHUH TEIUTHL] CE30HHOTO MCNOJIB30BAHUA C JOJTO-
BEYHbIMM IUICHKaMM (cpox ciiyxObpi Oonee 1 roma) cnemyeT mpemyCMATpH-
BaTb BO3MOXKHOCTh OTKPBIBAHHA KPOB/IH Ha MEPHOJ KOHCEPBALMH COOPYKe-
HHH TP MMHUMAIIBHBIX 3aTPaTaxX py4yHOI'o Tpy/a. |

2.13. IIneHouHbie orpaxaeHWsA TEIUTHL OOJKHBI UMETh MHHHMAJIBHYIO
IPOTAXKEHHOCTh KPEIUICHUM .

2.14. IIneHoynble TEIUTMUBI OOJDKHBI MPOCKTUPOBATHCA C IBYXCIIONHBIM
OrpaxzaeHueM. BeceHHHe TEIUTUIBI JONMYyCKAeTCA NPOSKTUPOBATh C OIHOCIION-
HBbIM OT paXKIEHHEM,

2.15. IIpH npoeKTHPOBAHMH ABYXCIOMHBIX OrpaxKOeHHMH TEIUIML, TOJIILHU-
Hy Hapy>XHOH IUIEHKH cJI€myeT NpUHUMATD 110 pacyery, HO He MeHee 0,15 Mm,
BHYTpEHHEH IUIEHKH — 0,1 MM.

2.16. IIneHovHbIE OrpaXIEeHUA TEIUIUL, pEKOMEHIYETCA BBIIOIIHATH KPYII-
HOraGapHUTHBIMH NOJIOTHHILIAMH, CTHIKHM IOJIOTHHILL CTIEAYET MpeNyCMaTpHBAThL
yepe3 30-50 M mo mMHe GIIOYHBIX TEIUTHIL C IPOJIETOM 4—6 M H uepes
15—20 M o myuMHEe aHrapHBIX TEIUTUL, IPOJIETOM 6—9 M.

2.17. KpynmHorabapuTHele NMOJIOTHMIIA H3rOTABIIMBAKICA U3 IIOJIOTHHIIL
3aBOICKOH ITOCTaBKH C IIOMOILBI0 TEIUIOBOM KOHTAKTHON CBapKH, HCHOJIb3Y A
B KayeCTBE HArpeBaTE/IbHBIX NMPUHOOPOB CHELHMAILHBIE CBapPOUHbBIE POJIMKH C
AEKTPOHArpeBOM WIH OOBIYHBIC MM EKTPOYTIOTH C TEPMOPETYIIATOPOM

2.18. CThIKM IONMOTHHMIL yCTpaMBalTCA BHaxisect umpuxHon 0,5-0,6 M,
cBOOOIHBIE Kpasg BEPXHEro IOJIOTHMIIA PEKOMEHRYETCA IIPHKUMATH BETPO-
BBIMM K4aHATAMH.

2.19. CxemMbl peKOMEHOYEMBIX Y3JIOB KPEIUICHUA IUIEHKH K NIEMEHTaM
KapKaca TeIUTHI TOKAa3aHbl Ha PUC. 4. |

Pasmepni 351EMEHTOB JaHbl )14 3aKPEIUIEHUA IUIEHKH TOJILMHOH He Dornee
0,2 MM, pa3mMepsl H LIar pacCTAaHOBKH I'BO3JEH IO pacueTy,

Kparkasa XxapakTepUCTHKa Yy3JIOB KpeNAeHUA IUIEHKH IIpMBEOCHA B
Tabi1, 8.

2.20. [Ipu npOeKTHPOBAHUM KPEIUIEHHA C MOMOIUBI0 3aKJIafHOTO PE3HHO-
BOro LIHypa pa3sMepbl JIeMEHTOB KPEIUIEHHA H HONMYCKH Ha X H3rOTOBJICHHE
clenyeTr NMPHUHUMATh C YY€TOM IpHMBEHeHHBIX Ha PHC. 5 IKCIIEPUMEHTANIBHBIX
JNaHHBIX, XapaKTepH3YIOLIMX 3aBHCHMOCTb HECyIeH CrIOCOOHOCTH KpeIUIeHHA
OT COOTHOIIEHHS Pa3MepOB €ro JMEeMEHTOB,
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) J Puc. 4. CxeMbi peKoOMeHaye-
10 T MbIX Y3JIOB KPenlA€HHA NJICHKH
AT - K 3IeMEHTaM KapKaca TenIHil
R BE I — 3axknajgHaA IUIaHKa;
c 7 ? 2 ~ TNPYXUHALIMHK ONOpPHBIH
o JIEMEHT; JF — IUIeHKa, 4 —
L NPYKUHAILMN 3aKkaagHo# 3e-
2 e’ MudT; 5 — OIOPHBIN 3JIEMEHT;
lmg fﬁﬁ{?—:—ﬁﬂﬁ 4 6 — pe3yHOBKIK WIHYp, 7 -—
MpooOpa3HbIii ONOPHBIN 3lie-
MEHT; 8 — 3axHuM;, 9 — Hecy-
MR 371eMeHT Kapkaca; 0 — reo3np; /71 — mnanka; 12 — mipacTMaccoBbIii WM Me-
TAUIMYECKUH 3axuM; I3 — TpyOa; [/4 — HACBIMHOMN I'PYHT
PazMephbl 351eMEHTOB MHaHBl IS 3aKPeEINICHHS IUIEHKU TOJIUWMHOW He Oonee
0,2 MM, pasMepsI U 1Ial' paCCTAHOBKHU FBO3LeH — 110 pacuery
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HECYIAR CNOCOBHOCTb KPENNEHWA N, H/ M
S
S

g2 03 0% 45 06 Q7 g8 49 1 17

CS‘-TOHI.I.I,HHA NNEHKH

17 15 A, mMm

Puc. 5. 3asucuMocTs Hecylleil CMOCOOGHOCTH KPemwieHnss 0T COOTHO-
IICHHA Pa3MEpPOB IJIEMEHTOB KpENJIeHHA M TOMIIMHBI MJICHKH

TaOnuimma 8

—— — [ —— T W T TR R R N

A B e SIS S S LY el S

Kperienme mwieHKH

KpaTkas xapakTepHCTHKaA

C zaxmaiHo# mrankofl
(puc. 4a)

Hecyiias cmocoOHOCTE KpeITeHHA IPeBhIlIaeT [Poy-
HOCTbD INTIEHKH. BOCHIpHHUMAET TONTBKO OQHOCTOPOHHEE
YCHIIHE

C npy»UHALLMM 3aKNagHbIM
snemMeHToM (pHc. 40)

Hecyiast criocoOHOCTh KPENICHUA NPEBLIIIACT NPOY-
HOCTE IUIEHKH. BO3MOXHO COBMEILICHUE JIEMEHTa KPeIl-
JIEHUSA C HeCyIIMM 3JIeMEHTOM Kapkaca. BocCrnpuMHHMaeT

TONBKO OOHOCTOPOHHCE Y CHITHE

L Wplyielenpy e

C noMouiso 3aKNaATHOIO
pe3HHOBOTO lIIHYpa (pHucC. 4B)

C noMollIBIO CTATBHOU KIS~
Mepbl (pHc. 41)

BocnpuHuMaer OBYXCTOpPOHHee ycumue. TpeOyer BBICO-
KOM TOUHOCTH H3TOTOBJICHHUS 3J1eMEHTOB KpEIleHHs. 3a-

BHCHMOCTP Hecyllek cmocoOHOCTH OT pa3MepoB CM. Ha
puc. S

BocnpuauMaeT aByXcTopoHHee ycwime, Huskag crabunb-
HOCTB Hecye# cnnocobHocTH. Tpebyer nepuomivecko
PUXTOBKH KIIAMEpP

C moMoilipiO I'BO3lEH U Oepe-
BSIHHOH IJIAHKH

(puc. 411)

[IpocroTa u3roroBneHuA. Brelcokast TpyomoeMKOCTh
KpersieHus

— I AL gk B LS B Y g hlegey iy SN A el T S T S AL S T e S S

KnaMepaMu x TpyOGuaTeIM 31¢- BhiCoKas Hecymas cnocobHocTe. Jdng obecnederns

MeHTaM (puc. 4¢)

3aKpeITeHdsa HeobXoAuM noBopoT TpyObl BOKPYT OCH Ha
1,5-2 oGoporta

I S e L s T T SaEEs TEElr SEEE S T S S s el S, S

B rpyHTe (pHC. 45()_

He TpeOyer cnenuanbHbIX geraneii. BeICokada TpygoeMm-
KOCTh KperneHuss, Ce30HHOCTS BhINOJIHEHUA paloT.



Pacuer niieHouHOrO Orpaxaenus

2.21. Ilpu pacuere IUIEHKH OrpaXKaeHHs KapKac TEIUTULbI CYMTACTCH 26¢0-
JIIOTHO XXECTKHM, JUHAMWYIECKHE BO3IEHCTBHA BETPa HE YUYHTHIBAIOTCH.

2.22. Ycwnusa B IUTEHKE H BETPOBBIX KaHATAX OrPa>kKAeHHUA TEIUTHIb] IIpH

OYCPTaHHH HANpaBJIAIOLIMX €r0 MOBEPXHOCTH IO Ayre OKPYXHOCTH (puc, 6)
ONpenensaeICs 110 GOpMyJIaM:

MaKCHMaJIbHbIE KOJIbUEBbIE IOTOHHEIE yciusa P 1, H/m

Pl=qu+Nn, (13)

MaKCHMAJIbHbIE [IPOIOJIbHBIE MTOTOHHBIe ycwins Py, H/m

1

I-(-

P, I
| J
=~
\/ b
\ ]

Nk

Puc. 6. Cxema ycHNHii B NNEHOTHOM OTpaK[eHHH TEMIHIbI C BeTPOBBIMH
KaHAaTaAMH

I — sneMeHT NMpoNONBHOIO 3aKpPeIUIeHHUS CHKH, 2 — BETpoBoH Ka-
HaT; J — WIeHKa orpaXaeHUs
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(14)

ycuiiMe B BeTpoBoM KaHate T, H

TK = qszglax, (15)

rae q — AONA BETPOBOH Harpy3KH, BOCHPHHHMaeMad NPOSOJIBHBIMH 3/IeMEHTaMH
3aKpenneHnn 1wieHk#, Ila, onpenenserca no dopmyne (16); 45 — #olA BeTpoBoO# Ha-

IPY3KH, BOCIPHHHMaeMas BeTpOBBIMM KaHaTamH, [1a, onpepensercano dopmyne (17);
R — pamyc noBepxHoctH orpaxneHus B nedopMHPOBaHHOM COCTOSHUH, M, OIpeneris-
erca no dopmyne (22); N — ycunue npepmsapurensHoro HaTsKeHus mnedku, H/M, on-
pegenserca no ¢opmyne (ﬁ); b — paccTosine MeXxnay BeTpoBBIMH KaHaTamu, M, E —

MoyJIb YIPYToCTH IieHKH, Ila, onpenensaercsa no CHull 2.10.04—85; F — nnowams ce-
max
YeHMS IUVICHKH LIMpHHOK 1 M, Mz; RO — MaKCHUMAITBHBIY HAYaTbHBIA PalHyC -

KPHABH3HEI OB CPXHOCTH OTPAXICHUA, M.

2.23. Jlons BeTpOBOH HArpy3KH, BOCIIpHHUMAaEeMas NEMEHTAMH 3aKpen-
JIeHHs IUIEHKHM (1 ¥ BETPOBBIMM KaHaTaMH (-, Ila, ompenenserca no ¢op-

MyJiaM
( ) LoRgpmﬂ ]>
q =(q—q / ——+ 1}, 16
1 Y\ 1400b° (16)
q =q—9qg—9q1, (17)

roe ( — CKOPOCTHOH Hamop BeTpa HAa IOBEPXHOCTH orpaxpeHus, I1a onpemnernsi-
emeiit o CHull 2.01.07.—-85 u CHulI 2.10.04-85; (p — HAaTpPy3Ka Ha KapkKac oT npep-

BapHTEIIBHOIO0 HaTs)KeHUA IUICHKM, MprHuMaeMas pashHoit 30 [la: 10 — JUJIMHA IUIEHKH
MEXIIYy 3aKPEIeHUAMH 110 AyTe, M, olpeaensieMas nmo popmyrie

i} Rgp 9
W= -arcsin ———— (18)
9(° QRSP

R-P HU
o — °pen HAYanbHBI pajguyC KPHBH3HBI ITOBEPXHOCTH OrpaXKAeHHA, M, olpele-
JIgeMBbI o dopMyire

REP=h/2 —a’/8h, (19)

Ime 4 ~ Xopha cerMeHTa, COCIMHMIOIAS TOYKH 3aKPEIUIEHHA MIIEHKU 110 INIpH-

Moit, M; h — crpenka cermenra ¢ Xopmoit, M: M — ko3PPHULMEHT, ONpeacnieMblit Mo
dopMymne
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53,6(q—qp) 2h q-—qn }
m= ( 1) X
EF \ a 280
[115+28b (128 h)l’

roe N — xo3gduuMeHT, onpenensieMslit o popmyne

-V (amn) (21)

b — 1o xe, yto u B dopmyne (15).

(20)

2.24. PaguyC NMOBEPXHOCTH OTPAXKIEHUA B AedOpMHUPOBAHHOM COCTOS-
HUM R, M, ontpenenserca o Gopmyie

R = RPke, (22)
Te Rgp — To XKe, 4to U B dopmyne (16); k - Ko3DDHUIMEHT, onpeacnaeMslif 1o
dopmyie
a 0,0425 / a
k =0,049(225 ) f — (-—-— - ) : (23)
h b h

C — ko3 dpHLMenT, onpeaensieMblit o Gopmyne

15-10°+ (EF — 1,5410") (a/h — 2) 0,019 2
c = -,
[280 +(q — 280) (a/h—2) 0,019] 53,6

rme a4 h — To Xe, 4ro u B dopmyne (19): b, E, F — 1o xe, uTo u B popmyrne
(14); g — To Xe, uro U B Gopmyne (16).

2.25. [Ipu pacyere IDICHOYHOTIO OrpaxpeHusa 0e3 YCWICHHs BETPOBLIMU
KaHaTaMH ClieyeT NpHHUMATb 1 = q — Qg 42 = 0.

2.26. HanpsikeHHs B IUIEHKE OTPaXXICHHUS OT BbIMUCIIEHHBIX yCWIHMH HE
OOJIKHbI TPEBBILLIATh 3HAUYECHUH PACUYETHBIX COMPOTHBIICHUH, NMPUBEHCHHBIX B

CHulI 2.10.04-85.
2.27. Ilpu pacuere 3JIeMEHTOB KapKaca TeIUIMIf HA Harpys3KH OT YCHJ(HMH
B IUTIEHOUHOM OrpaaeHHH (pHc. 6) HanpaBlIeHWs ITOCIEIHAX ONpPEaeNAXTCA

110 popMyiiam:
a =arcsin (a/2R) —¥; (25)

B =907 — (a+27), (26)
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TAe 0 — yrojl MedX[y HanpaBleHHeM KONBUEBBIX yCWui B mieHke P | B Bepxaem
3aKPpeIIEHHH U TOPH30OHTANIBHON IIOCKOCTRIO, I'pall; 4 - To Xe, YTo U B dopmyne (19) ;
R — 10 %e, yto B ¢popmyne (13); 3 — yronm MeXay HanpaBieHHAEM KOJLUEBRIX yCHITHHA
P1 B WibkHeM 3aKpeiUieHu# ¥ BEPTHKANbHOM IUIOCKOCTHIO, TPaf; Y — YToi HAKJIOHA
XopHp! a4 K TOPH3OHTY.

2.28. MaxkcumaiibHOe 3HayeHue OTphIBa IUIEHOUYHOTO OrpakIeHHs OT Kap-
kaca {, m, onpegenserca no gopmyre

f=R-h—+ R* —a%/4, (27)

rae R — 1o xe, uto B dopmyne (13); hu a — To Xxe, yto B popmyne (19).

2.29. Ilpumep pacueTa YCUAIMHA B IUIEHKE OTPAXIEHHA TEIUIMIbI OT BET-
POBOM Harpy3KH NIpUBEHEH B IpwWi, 2.

3. IPOEKTUPOBAHUE CUCTEMbI 9KPAHHUPOBAHHUA TEININL
O01mue monoxeHus

3.1. YkazaHus HacTOALIEro pasfiena paclpoCTPaHAITCA Ha IPOEKTHPOBA-
HHE CUCTEMBI IKPAHUPOBAHUA LUTOPHOrO THIIA JIA OJHOIPOJIETHBIX X MHOTO-
IIPOJICTHBIX TEIUINL,.

3.2. JkpaHpl IpEIHA3ZHAYAIOTCS I8 CHH)KEHUA TOIUTMBHO-3HEPT €THIECKHX
3aTpaTr Ha OTONJICHHE TEIUTHI, M IIPUTECHEHUA paCTCHHUH.

3.3. IKpaHbl B 3aBUCUMOCTH OT KOHCTPYKTHBHBIX pPEIUeHMH TEIUTHL, HC-
NONTHEHUA JPYTHUX TEXHOMOTWYECKHX CHCTEM MOTYT pa3MellaThcsad B oObeme
COOPYXEHHH TOPHU3OHTAIIBHO, MAPAIIENIBHO OTPaKHEHHAM WIH HAKJIOHHO K
ropusoHTy. HlTopel 3KpaHOB cnegyer pacnonaraTs Hax NpUGOpPaMH CHCTEMBI
OTOIUIEHUA U OOJIYyYEHUs paCTEHUH,

3.4. lltopsl 3KpaHOB HOJDKHBI MEpeMeIaThCA (OTKPHIBATHCA U 3aKphl-
BaTbCA) MPEHMMYIIECTBEHHO MO HANpaBJIeHHI0 BIOJIb KOHBPKOB TEIUIMI B Mpe-
nenax KaXxaoro Mx Iiara.

3.5. B 3akphIiTOM NOJIOKEHMM HIENU M 3a30pbl B 3KpaHax JOMXHBI ObiTh
MMHHUMAaIBHBIMH, B OTKPBITOM NOJIOKEHHY LUTOPHI CIIENYeT pacnoiiarats Nojl
IMTEMEHTAMHU KOHCTPYKUHY TEIUIHL,

CucTeMa 3K paHHPOBAHHUSA

3.6. CucremMa 3KpaHMpOBAaHMA ILUTOPHOro TUma (puc. 7) HOMKHA BKIIIO-
YarTb CJIeYIOLIMEe OCHOBHbIE TEMEHTHI:

TpaHCchOp MUPYIOLLUHECS LUTOPEI,

HETIOABMKHBIE M TONBHXHbIE IeMEHThl o6pamienus (ycwieHus) Kpo-
MOK LUTOP;

OTIOPHBIE TPOCH! /1A [TOABELUMBAHUA LITOD;

NPUBOJIHbIE TPOCH! 1A TEPEMELLIEHHA IUTOP;
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Puc. 7. BapHaHT cXxeMbl CHCTEeMBbl 3KPaHHPOBAHHA B MHOTOIPOJICTHOM TenINLe

1l — crotika Tenmmuubl; 2 — KpoBnsA; 3 — 3aTAXKa Telnuubl, 4 — TpaHC-
dopMupyIOILHMECH IUTOPRI; J — ONOPHLIE H MPUBOOHLIe TPOChl; 6 — Iianep-
Hble onopbl; 7 — onopHble Onoku; 8 — HaTAXHOE YCTPOHCTBO, 9 — NMpHBOI-
Ho#i Bann; 10 — peBepCHBHBIR MOTOP — PEAYKTOD

[IPMBO, 3KPaHOB, COCTOSAINMH M3 NMPUBOHHBIX BAJIOB U PEBEPCUBHOIO MO-
TOp-PEenyKTIOpa;

OTIOpHBIE OIOKH, IIYTEBHIE BBIKITIOYATEIIH, KpEIeXHbIE [JeTalIH.

3.7. Ilpn npoexTHpOBaHUM CHCTEMBl 3KPAaHUPOBAHHS IUTOPHI ClIeyeT
NpeaycCMaTpUBaTh K3 3TaCTHYHOrO MatepHaja M MOOBEIUHBAaTh K ONOPHBIM
TpocaM Kpene>xXHbIMH 371eMeHTaMH yepes 0,4-0,6 m,

Honyckaerca pa3MelleHHe 1ITOp HeMOCPeACTBEHHO Ha ONMOPHBIX TPOCax.

3.8. KpoMKHM OTOEIbHBIX LUTOP SKpaHa, BOCIIPHHUMAIOLIME YCWIHA HATA-
XKeHMA NpH HX NepeMelleHUH, clteayer o6pamiaTh (YCHINBATh) 3€MEHTAMU

M3 XKeCTKOro marepuana. [Ipd 3Tom ofHa KpoMKa INTOpPHI OMHA GBITH MOJ-
BH)KHOH, BTOpas — HEIIOBHIKHOM.,

3.9. OtkpoBanue (3aKpbIBaHMe) LUTOP B 3aBUCHMOCTH OT KOHCTPYKTHB-
HOIrO peLUeHHA TEIUIHI, ¥ HCTIONHEHUA TEXHOJIOTHYECKHX CHCTEM Clleyer mpe-
OyCMAaTpUBAaTh B OHY WIH pa3HbIe CTOPOHBI OT ONIOPHOIO FIEMEHTa KapKaca
TEIUTHIIBI.
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3.10. [Inomage ceueHUn 3JTEMEeHTOB OOpaMIIEHHsA KPOMOK LUTOP CIIEOyeT
onpenenarb pacyeroM. [Ipu 31OM CTpena nmporuba anmeMeHTOB OOpamieHus
MeXOY NPpHBOOHBIMH TPOCAaMM OT MAKCHMAJIBHOTO YCHWIHA B HMX HE JIOJIKHA
npesbiiats 10 Mm.

3.11. Ilpy¥ npoeKTUPOBAHUH CHCTEMbBI 3KPaHHPOBAHUA PACCTOAHHME MEX-
Ny KpaHHHMH TPOCaMH H IEMEHTaMH KOHCTPYKIHMH TEIUIHL ClIefyeT NpHHH-
MaTh He 6onee 0,2 M.

3.12. Paccrosnue mMexay NpHUBOIHBIMH TpocaMH (WIH KOJIMYECTBO HX B
KaXIOM MNpoJieTe TEIUIHLBI) M IUIOIAObL CEYEHMs TPOCOB CIIEyeT ONpe/IesAaTh
pacyeToM.

3.13. lIna mpHBOOHBIX M OMOPHBIX TPOCOB CHUCTEMBI HIKPaHHPOBAHUA pe-
KOMEHAYeTCA IPHMEHATh METALIOIUIacTMaccoBbId Tpoc 110 1Y 14-170-120-80.

3.14. HenapajuieNnbHOCTb ONOPHBIX U IIPHBOIHBIX TPOCOB B IpefeNax Hia-
ra TeIUIMIBI HE HOJKHA NpeBpiuars 20 MMm.

3.15. [IpuBogHbIe H OTMIOPHBIE TPOCHI HOIKHBI HMETh HATAXHBIE YCTPOHCT-
Ba, oDecreyrBalollMe UX HATAXKECHUE IIPH MOHTAXE, HATAKE H IKCIUIYaTalluy
CHCTEMB! 3K PAHUPOBAHUA .

3.16. IlpuBon cucreMbl 3KpaHMPOBaHUA HOJDKeH OOecneyHBaTh PaBHO-
MEPHOE BO3BPATHO-IOCTYINATEIBHOE IIEpEMELICHUE MOABVIKHBIX 3JIEMEHTOB
OOpaMIIeHHs LITOP H OTKPbIBaHHE MX HA 33[JaHHYI0 BEJTMUHHY .

3.17. Y3nbl M OeTald CUCTEMbI IKpaHMPOBaHusi JOJXHBI OBITh B3aHUMO-
32AMCHACMbBIMH U YHHPUUIMPOBAHHBIMU C y3J/IaMHU M OETAIAMHU OPYTHX TEXHO-
JIOTHYECKUX CHCTEM, IPUMEHAEMBIX B TCIUTHIICCTPOCHUH.

IIpuBoyn 3Kpara

3.18. KoHCcTpyxiMa M MCHOJIHEHME NPHBOAA SKpaHa JO/DKHBI YUMTHIBATH
HeOJIaronpHsaTHbIC YCIIOBHA 3KCIUIyaTallMM (BBICOKYIO BJIQXXHOCTH, [IEPEMEH-
HYIO TEMIIEPaTypy, arpeCCUBHYIO CPEnY) .

3.19. IIpuBop 3KpaHa OOIKeH 00ecneynBaTh IMOCTOAHHYK NMOCTYIAaTEh-
HYI0 CKOPOCTb II€peMELICHUA NOABIKHBIX KPOMOK 1LUTOp. Bpemsa uX OTKpbI-
BaHHA (3aKpbIBaHHs) HE HOJXHO NPEBBILATh S MHH.

3.20. IIpusop 3kpaHa Jo/DKeH OBITh 000pYyOOBaH IYyTEBHIMH BbIKJIXOMA-
TeIAMH, OOECIICYHBAIOLIMMH IIpEeKpalleHUe MepeMELIEHHA MOOBMKHBIX KpO-
MOK LITOP B KPAHHUX MOJIOXKEHHAX.,

3.21. Criocobr1 nepenaud ycWIHA OT NPHUBOOHOIO Bajla K MPHBOOHBIM
TpOcaM NOKa3aHbl Ha pHUC. 8,

3.22. IIpu npoeKTHPOBAHUHK NIPUBONA CHCTEMbI IKPAHHPOBAHHA YTJIOBYIO
CKOpPOCTDb, IJIHHY pabovero y4yacTka M pacCTOstHUE OT OCH NPUBOAHOTO BaJjia
10 OCH OIIOPHBIX OJIOKOB ClIeyeT OIMpeneNaTh pacueToOM,

3.23. YrnoBas cKOpOCTh NPHUBOIHOrO Bajia n, 06/MHUH, ONpenensaeTcs mo

$opmyite
n=S/[nT(D+d)], (28)

rme S — nyTh MOMBMXKHOM KPOMKM IUTOPH! IPH MONHOM €€ MepeMellieHud, M; 1 —
BpeMA TOJHOTO NMepeMeIleHus LITOpbl, MUH; | — OHaMeTp MpuBoAHoro Banma, M; d —
ITHaMeTp PUBOTHOTO TPOCa, M.
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Puc. 8. CrnocoGel nepepaun ycunus OT NPUBOAHOTO Bajia K NPMBOHEIM TPOCAM

a4 — nepefaua “Baj — Tpoc”; 6 — LenmHaA nepeaya; 8 — peeuHas nepesa-
Ya; ! — npuBopHOM Ban; 2 — mpuUBOOHOM Tpoc;, 3 — wecTepHA; 4 — IeIb:
J — peitka

3.24. Inuna paGouero yyacTka npuBoaHoro sanal,M,(puc.9), ompene-
nsercd mo gopmyre

L= K —— e , (29)

rae K — xoadduuuenT 3amaca Tpoca Ha paboueM yvacTKe, MPUHUMAaeMBIit PaBHBIM
1,2 -1,5; S,D, d - to xe, 4to B bopmyne (28).

3.25. PaccrosiuMe OT OCH IIpMBOOHOTO Bajla J0 OCH ONOPHBIX O/IOKOB
h,m (cm. prc. 9),onpenensercsa no popmyie

L a
h=—ctg —, 30
5~ Ct8 (30)

raoe o — yron, o6pazoBaHubI npoduneM pyuns 6noxa, rpag; L —To xe, uTo B dop-
Myne (29).
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Puc. 9. Cxema K pacuery npHBOaa CHMCTeMbl IKpPaHHPO-
BAHHA

!l — npusozHolt Ban; 2 ~ NpHBOIOHOR TpocC; I —
ormopHble O110KH

Marepuan 5KpaHoB

3.26. Marepyann 3KpaHOB OBOLIHBIX TEIUIML HOJDKEH OGIIafgaTh MaKCH-
MaJIbHBIMH TEIUIOYOEPKUBAOIUMMH, a pacCaJHbIX TEIUIHML, — TEIUI0yOepKH-
BalOLHMH U CBETOOTPAKAIOLIMMH CBOHCTBaMH. 11N1A NMOBBIILICHHA TEIUIOyHEp-
XHBAOIIMX M CBETOOTPAKAWIIMX CBOHCTB MAaTEpPHAJIa IKPAHOB JONYCKAETICHA
CO CTOPOHBI BHYTPEHHEM MOBEPXHOCTH HA HeCrHOaeMbIX 4acTAX CKIIaJIOK 33K-
PEIUIATh HOJIOCHI METAJUIM3HpOBaHHOH IienkKH Tvna II3T®, opueHTHpOBaH-
HbIC MTOIIEPEK HAIPABJIEHUA IIEPEMELICHUA LHITOP.

3.27. OU3NKO-TEXHUUCCKHUE XaAPAKTEPUCTHKHM MAaTepHaNIa ROJIKHBI COOT-
BETCTBOBATH CJIEIYIOLMM II0OKA3aTEIIAM

TOMILIHE . v v v e v e ot v e vt e e o v o a e e o n e s He Gonee 0,6 MM
Macca 1 M e e He 6onee 0,125 xr
Ipeaes nNPoYHOCTH MPH PaCTANECHHH
MO JUTHHE . . v v v v v v v o v a t o o s o e o o He MeHee 600 klla
MO MIMPHHE . . . . v v v v e e e s v o v e e s s He MeHee 300 klla
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OTHOCHTEJIBHOEC YUTHMHCHHC MIPH pa3phiBe:
1 (o 3107 1, | - (=3 AR 21 %
MO LIIMPHHE .+ « v v v v v v e e e e v e e ot et e e e e e a .30%

3.28. Ina wTop 3KpaHOB PEKOMEHAYETCA IPUMEHATh KJIIEEHOE HETKAHOE
nojiotHo no TY 17 PCOCP 52967682 unu HetkaHoe yrionpo6uBHOE HeTep-
MockperuieHHoe mostoTHO o TY 17 PCOCP 52.2403.85.

3.29. Ilpunyck Ha [UIMHY H ILMPHHY OTHEJIbHBIX IUTOP HOJKEH COCIaB-
nATh He MeHee 10% nuHeNHbIX pa3MepOB NEPEKPHIBAEMOTO INTOPOH Npoema,

YnpaBncHHE CHCTEMaMH SKPaHHPOBaHHA

3.30. IIpy1 npoeKTHPOBAHUN CUCTEMBI 3IKPaHHUPOBAHUA HEOOXOOHMO Mpe-
LyCMaTpHBATh YIIpaBJI€HHE 3KpaHaMH OT IIPOrpaMMHO-BPEMEHHOTO YCTPOHCT-
Ba, aIlpHHaNTHINH CHCTEMbI aBTOMAaTHYECKOrO YIIpaBIeHHA MHKPOKIIHMATOM
TeIUTHL, Ha 0aze MMKpPOIpPOLECCOPHON TEXHHKH — IO CIEIHANBHOH IIPOrpam-
Me, IIpuMep TEXHONOrMYECKOH CXEMbl YIIpaBJIeHUA IJKpaHa NpHBENCH Ha
puc. 10.

3.31. llITopsl MOIMKHBI 3aKPHIBATECA C IMTOCTOAHHOA CKOPOCTbIO, 3 OTKPbI-
BaTbCA IO MHOrOMO3MUHOHHOMY 3akKoHy (MII3) B cnepyrouieM Iopagke:
oTKpbiBauHe 10% — nay3a — OTKpbiBaHHe 15% — nay3a — oTkphiBaHHe 20% —
ay3a — OTKPBIBAHHE JO0 KPaHUHEro MoI0KEHHUs IKpaHa.
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Puc. 10, TexHonornseckas cxemMa ynpaBIICHHA TENJIO3AUIMTHBIM 3KPaHOM

19 — npuBop 3kpaHa; UM — HCnoOnHuTeNpHbIR MeXaHH3M; KB —
KOHEYHLIH BBEIKIIOYaTenb; IYII — OMCTAaHUMOHHBIR yKa3aTeNhb OMOXKEHMSA |
[1IT1 — IIII3 — BeIHOCHBIE nepBHYHbIe npeobpa3zoBaresu; 114 ~1IT17 — nep-
BHYHBIE MpeoOpa3oBatenu B Temwuie; JIIBY — nporpammuo-BpeMeHHOE
ycTpoiicTteo; [IYJ — moanporpamMma ynpaslieHHS KPaHOM
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3.32. Ilpy WcnONB3OBaHHM MHOrONPOTrPaMMHBIX pelle s OTpaboTKH
MII3 ycraBku nTUM60B NMpOrpamMMm ONPENENAITCSH PacueToM Mo GopMymaM:
IUIA MIPOrpamMM C HEYETHBIMM HOMEPaMH

m
Tm=2 t;+[(m—1)/2]T,; (31)
1=1
U1 IPOTPaMM ¢ YETHBIMHM HOMEPaMH

m
To=2t;+(n/2)Ty; (32)

i=1
rae Ty, T — ycraskm numbos nporpamm, Mun; M, N — HoMepa COOTBETCTBYIO-
X MPOrpaMM; Iy — IUTHTEBHOCTB nay3kl, MuH; t; — WMTenBHOCTH paboTHI MPUBO/IA
3KpaHa, MHH, ofipefenseMasn o hopmyre

t; = (Tya;)/100, (33)

roe 1, — BpeMsa nonHoro Xona 9KpaHa, MUH; a ; — BE/IMYMHA i-# CTynmeHu oTKpBIBa-
HUA 3KpaHa, %.

3.33. [Ipy aBTOMAaTHYECKOM YTPaBIICHHM 3KPaHOM HOJKEH peaTM30BbI-
BaTbCA AITOPHTIM, OINpeneNAolMi 10/10XKeHHe 3KpaHa (P,) B 3aBUcHMOCTH
OT COYETAaHHA CIEAYIOLMX (PaKTOpPOB: NapaMEeTPOB TEXHOIOTHUECKOTO PeXKH-
ma (T,), remmeparypnl (T) ¥ OTHOCHTENILHOH BIaXHOCTH (@) BO3IyXa B
'rermmg, ypOBHA conHeyHoH panuaimu (E), a Takxke pexuma paboTs oTonu-
TeNbHBIX NpHGopoB (P,.). brok-<cxema anropurMa nokasaHa Ha pHc. 11, a
HOCHTH(hUKATOPBI IPpUBEEHBI B Tab. 9.

Tadbnuupal
Nupentuduka- HauMeHoBaHHKe TapaMeTpoB EnuHHL2 M3MepeHHS
TOPEL
+U Yapasnsioniee Bo3fAeiCcTBHE Ha 3aKPBITHE 3KpaHa % Xo07a MCTIOTHUTE b
HOT'O MeXaHH3Ma
~U Ynpasnsouiee Bo3aciicTBHe Ha OTKPEITHE 3KpaHa To ke
¢ OCTaBUTE HCTIOMMHUTENBHBI MEXAHU3M B TeKy- 7
IIEM NOJIOKEHHH
P, [Tonmoxenue 3xpana 1; O
P, Hanuuue curHama Ha JaTYHKE OCaIKOB 1: O
0
TH Tekyluee 3HaYeHHE HAPYIKHOH TEMIEPATYPhI C
BO3/IyXa
0
T, Texyulee 3HaueHHe TeMnepaTyprl BO3gyXa C
B TEIUTHILE
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ITpodonxenue raba, 9
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Huoentuduxa- HaxMeHOBaHKe mapaMeTpoB EnyHuia n3MepeHust
TOPHI
E HNyTerpanbHoe 3HaueHKe YPOBHA CONMHe oM x/m 2
panalnu
Vg Texyusee 3HaleHUEe OTHOCUTENBHON BIIAXHOC- %
TH BO3OyXa B TeIUTHLE
B
P Texyllee 1MonoXeHHe CMECHTENBHOTO KiTaltaHa %
i BepXHero KoHtrypa o6orpesa
P Texylee Moj10XKeHHe CMECUTENBHOrO KiiaftaHa %
HHKHEro KoHTypa ofBorpesa
TB.a,S"B. 3 IIpenmvcannble 3HaYeHAA NAPAMETPOB MUKPO-  —

Emin, Emax KITHMATa TerUTHIbI

TyeysWyey ~ 3OHBI HEUYyBCTBUTENIBHOCTH IO TEMIIEPATYPE -
EH K OTHOCHTENBhHOY BIAXXHOCTH BO3QAYXA H 110
€4 YPOBHIO CONTHEYHON paguHauuy

3.34. ANropurM npemycMaTpHMBaeT 3allpeT Ha 3aKphITHE 3KpaHa IpH
cHeronanax, Pexum “cHeromany”’ HOJIXKEH ONpeHeAThCA HaJHUMeM CHrHana
Ha matuuke ocagkoB (P, = 1) npm oTpuuatensHbIX TEMIepaTypax Hapy-
xoro Bosnyxa (T <°C).

3.35. ANIrOpHTM NpEHIUCHIBAET HAXOXIEHHE ILUTOP B 3aKPLITOM IIOJIO-
KEHUM HA MPOTHXKEHUM PeXHMMa HOUL H BO BpeMsA TEXHOJIOrMYECKHX Iiepe-
XOZOB ~HOEeHb — HOYL M “"HOUb — AeHb . [Ipu mpeBbllIeHHH 3a0aHHOIO 3Have-
HYsT OTHOCUTEJILHOM BJIAXXKHOCTH BO3yXa B TEIUIMIE B peXXMMe ~HOYb  Hpenyc-
MATPHBAETCH YACTHYHOE OTKPHIBAHHE IKpaHa.

3.36. B pexume “’HeHp’ HONMYyCKaeICA 3aKphITHE 3KpaHAa IPU COOTBET-
CTBYIOIIEM COUETaHMM clegyroumx (aKkTOpOB: YPOBHs COJIHEUHOM pamHalMu
( E ), remneparypsl Bo3gyxa B Teiwiuue ( Ty ) ¥ IOJIOXKEHUS CMECHTEIIHHOIO
KJiamnasa (Plj.

IloporoBrie 3HaueHHs Epin, Emax, Tp 3 BOMDKHBI 33/1aBaThCA arpOHO-
MUUYECKHMHU CITYX0aMHU TEITUYHBIX KOMOHHATOB,
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PEWAM HETY
4 " RERL
onPOC 2
AATYMKOB DA
14
3 10 “E<E min NEPEXQA
9 HET %
THP:EEIE e E-EminME Eney » AEHb-HOYD
AN ?
4
P3 = n/n HET

HET " F>Emax
E~Emox)EEnE

+ U=100%

Puc. 11. Bnok-cxema anropHITMa GOPMUPOBAHUA YTIPABIAIOLMX BO37Ei-
CTBHH B CHCTeMe 3K PaHMPOBAHHUA TEITHIbI

4. TEINIOTEXHWYECKUH PACYET TEIVIMII C OITHOCJIONHBIM
CTEKJIAHHBIM OTrPAXIEHHUEM

O01pe nonoXeHUA

4.1. TemnoTexHMdecKMit pacuer pacIpOCTPaHAEICAd HA MPOEKTHPOBaHHUE
BHOBb CTPOAIMXCH H PEKOHCTPYMPYEMEIX TEIUTHI ¢ OOAHOCIOXHLIM CTEK/IAH-
HBIM OTPAKOCHHUEM,

42, llenpio TEIUIOTEXHMYECKOTO pACUeTa TEIUIHMI SBJISCTCA ONpeHesIeHHe
OCHOBHBIX TEIUTOTEXHMUYECKHX XapaKTEpHCTHK OTOMHTIENIBHOH CHCTEeMBI (pac-
X0a TelJIa U TeILTOHOCHUTEN A, Tpe0yeMOH IIOBEPXHOCTH Har peBaTeNbHbIX IIPH-
DOpOB, MOLLHOCTH KallopHdepHOro oborpeBa), MCXOAA U3 yCIOBUA obecne-
YEeHHUA IapaMeTpOB MHUKPOKIIHMAara, PeriaMEeHTHPYEeMbIX HOpMaMH TEXHOJIO-
THUECKOTO0 NPOCKTUPOBAHUA B 3aBUCUMOCTH OT HAPYXHBIX KIMMATHYECKHX
YCIIOBHM M KOHCTPYKTHBHBIX [TAPAMETPOB COOPY XKEHHA .
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4.3. TernoTexHHYeCKHH pacyeT OCHOBaH Ha pEILIEHUH CHCTEMBI YpaB-
HEHHH TEIUIOBOro OalaHca TEIUIMI[, B KOTOPYIO BXOJSAT YPaBHEHHA COXpaHe-
HUs TEIUTA U MAaCChI [JIA BCEX OObEMOB M MOBEPXHOCTEH COOPYKEHHH, yyacT-
BYIOLIMX B TEIUIO- # MACCOOOMEHE.

4.4. Terwtosou DallaHC TEIUIHL, PaCCMATPHUBACTCH NPU CIETYIOIHX HCXO]I -
HbIX [JAHHBIX :

pacueT NMpOBOJIUTCA IJisi HOUHOTO peXMmMa 3KCIUTyaTalMy TeIuIuly be3 pac-
TEHHH;

IIPOLIECChl TEIUIO- U MacCOOOMEHA B COOPYKEHUSIX MPUHATHI CTaALMOHAP-
HbIMH ;

TEMIIEPATYPhI OrpaX1€HUA Y IIOYBBI NMPHHUMAIOTCA KaK CPCOHHE IO IUI0-
IaJd HX MOBEPXHOCTH, TEMIIEPATypa BO3QYyXa — KaK CpeOHsAas M0 00beMy,
TEPMHUECKOE CONPOTHBIIEHHE CBETOIIPO3PAUYHOro OrpakcHUd NPUHATO paB-
HbIM HYJIO;

BIIMSTHHC TEMIIE€PATypbl IPHOOPOB OTOIVIEHHAA H HX Pa3MEILEHHUsA, KOHLUEHT-
pallMM yrJIEKMCIIOro rasza M BIIOXXHOCTH BO3AyXa Ha Ko3(pduuyeHT noriomuie-
HHA SHEPIHH H3JTyYEHHS BO3AYXOM TEIUINIbI HE YUYUTHIBACTCSH,;

BO3AyXO00OMEH B TEIUIMUE OCYLUECTBIIACTCA TOJIBKO IIyTeM HHPWIbTpa-
IIMH HAPY>KHOT'O BO3yXa;

Hag0aBKa K TeIUIONOTEpAM Ha HHPWIBTPALMIO XOJOMHOIO HApPYXHOrO
BO3[yXa MPUHUMAETCA B IPOLEHTAX OT TEIUIONOTEPh OrpaK[eHUH B 3aBUCH-
MOCTH OT Pa3HOCTH IVIOTHOCTEH HaPY>KHOTO U BHYTPEHHEr O BO3/1yXa,;

pasiIHubA B TEIUIOOTAAYe HArpeBaTENbHbIX NPHOOPOB B 3aBUCHMOCTH OT
HX PacloJIOKEHHA HEe YUMTHIBAIOTCH, PacueT IPOBOLIMUTCA MO OCPEOAHCHHOMY
711 BceX NpHbopoB Ko3PIUUMEHTY OO yUeHHOCTH;

IIpA pacyeTe BOISHOIO TPYyOHOro oborpeBa remMieparypa NOBEPXHOCTH
NOYBbI IPUHMMAETCST PaBHOH pAaCUCTHOU TEMIIEpaType BO3[yxa B TEIUIHILE,

IpH OIPEHECIIEHHH PACYETHLIX TEIUIONOTEPh TEIUIHUL, aKKYyMYITHPOBAHHOE
[IOYBOH TEIUIO HE YYUTHIBACTCA

NpU pacyeTe BOOAHOM TPYOHOH CHCTEMBI OTOIUIEHMA I BCeX KJIIMMATHU-
YeCKHX 30H TEIUIOBOH IIOTOK OT MNOHIIOYBEHHOTO 0OOrpeBa NpHHHMAETCH
HEU3MEHHBIM;

OTHOCHUTEIIbHAsL BJIAKHOCTh BO3[yXa B TEIUIMIC CUMTACTCA 33[aHHOH, TO
eCTh YpaBHEHHUE OaslaHca BIaroobOMeHa B pacyeTax He MCIOIb3yeTCs,

NP4 NPOEKTUPOBAHHH TPYOHOIo BOOAHOIO OTOIUIEHHMS pacyeTHas TeMile-
paTypa BO3[AyXa B OBOLIHBIX TeIUiuuax npuxumaerca 15°C, oTHOCHTeNbHAsA
BlIaxHocTh 60%, TeMIeparypa noBepxHocTs noussi 15°C.,

4.5. IIna warpoBoro oborpeBa TeIUIHL, IPUMEHAIOTCA TPYyOHbIE, BO3YII-
Hple 1 KOMOMHUpPOBaHHbBIE CHCTEMBl OTOIUIEHUA. B kauecTBe npubopoB Hc-
NONE3YIOTCA INajKHue M peOpHCTIble TpyObl, ra3oBbie TOpEIKH H arperarsl,
anexTpokanopudepsl. [TouBa o6orpeBaeTca NyTeM NPONyCKaHUA TopsayeH BoO-
Ibl ¥ BO3/1yXa IO TpyHaM U KaHallaM, pPacliONIOXEHHBIM B [ pYHTE,

4.6. llenecoobpasznocTh NPHUMEHEHHA TOTO WIH HHOTO PEIUEHHA CHCTEMbI
OTOIUIEHHUA AOJIKHA ONpedelIAThCA TEXHHKO-IKOHOMHMYECKUMU pacyeTaMu.

4.7. Ins nopnep kaHHUs NapaMeTpoB BHYTPEHHEIro KJIHMaTa Ha 3aJaHHOM
YPOBHE cJlegyeT nmpeaycMarpuBaTh aBTOMaTHYECKO€E peryInpOBaHue CHCTEMBI
OTOIIJIEHUA U BEHTUWIALMH,
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Pacuer cHCTEMB! OTOIUICHMS ¢ IIIANKUMHE TpyCamu
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4 8. Temnonorepu 1 1pedyemMbie NOBEPXHOCTA HATPEBATEILHBIX TPHOOPOB

JIA TEIIHL, ¢ MOANOYBCHHBIM OGOrpeBOM OINPENeNaIOTCA A0 rpadHkaM
pHC. 12, 13, noCcrpoeHHpIM N0 pe3y/ibTaTaM PEUICHHA CHCTEMbl ypaBHEHHH
TEIUIOBOro Daalca Ha NOBEPXHOCTH MOYBLHI, OTPAKAECHUA M HArpeBaTEINbHBIX

NPHOOPOB, 3 TaKXe YPaBHCHHA TSWIOBOro OanmaHca misg oObema TEIIIHURI.

3

[

-10°C; 2 -~ t, = -20°C; 3 -

300C; 4 — 1, = ~40°C; 5 ~ 1, =~50°C

Q - remnomoTepu maTpa Temnuusl, Br Ha 1 M? nnowam
Kk ~ xosdduumeHT OrpaXneHRRA; TeMnepaTypa Ha-

L I

Puc, 12, Upacdux nas onpedenerysf Tennonoreps e

pyXHolo Bosayxa: [ — 1, =
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Puc. 13, IN'padpux gna onpepenenun TpefyemMoli NOBEpXHOCTH Harpesa-
TeNbHBIX TpyBonposoaos

F'rp ~ TpelyeMan MOBEPXHOCTh HarpeBaTebHEIX TPy6onpoBoNOB,
mM? Ha 1 mM? mnomamt Terwmansi; Q — TennonoTepu waTpa Tennuubl, BT

Ha 1 M? nnorHanu TerUTHII; Ha4yaJlbHaA TeMIepaTypa TeIIOHOCUTE-
na: 1 —t,=959C; 2 - t_=1300C

49. CkopocTh TEIUIOHOCHTENA B HarpeBaTeNbHbIX IpHOGOpax IOJIXKHA
COOTBETCTBOBATH TYPOYJIEHTHOMY PEXHUMY.,

4.10. [Ipumep pacuera cHCTEMBI OTOIUIEHUA TEIUTUILI ¢ rIIaAKUMH TpyDa-
MM NIPHBEEH B NpHIl. 3.

Pacuer cucTreMsl OTOIUIEHHA C 0peOpeHHBIMM TPYGaMu

4.11. IIpu npoexTHpOBaHHU CHCTEMEI OTOIUICHUA C opeOpeHHbIMH TPYDa-
MH JOJDKHBI NpegycMaTpHBaThCA KakK pebpucrnie (opebpeHubie TpyObl Win
KOHBEKTOPB! 6€3 KOXyXa) , TaK U IJIafKHe TpyOHhl.

4.12. I'mapkoTpyGHBIE OTONMMTENBHBIE NPHOOPHI CIIEOYET HCHOJIB30BaTh
B KayecTBe TPaHCHOPMHpPYIOLIErOCs HANIOYBEHHOTO 06orpeBa, peOpHCTbIE
OTOMHUTENIbHbIE IIPUOOPHI HeODXOOMMO pa3memiaTh y BepTHKaJIbHBIX Orpax-
IeHHUH U B 06beMe TeIUIUiL! (CTalMOHapHbIi 0Gorpes) .
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TEMNEPATYPA HAPYKHOI'O BO3AYXA 14, °C

Puc. 14, I'padux ans onpeneneHns TensjoNOTEPsL TEMIH-
b1 ¢ opebpennnimMu TpySaMu cHcremsl o Gorpena

Q — Temnonortepn Termusl, Bt Ha 1 M® mowanou
TEIUIMLIBI kK ~ xoadduumenr orpaxuenus: cio-
poctb Berpa: I ~ V=3 mMm/c; 2 —Vv=6M/ey 3 —VF
=9 M/c; 4 - V=12 M/c

4.13. TewionoTepu Temwivibl ciiefyeT ONpeAeiaTh Mo rpadpuky puc, 14,
IIOCTPOCHHOMY II0 pE3yJIbTAaTaM pPelleHHA CHCTEMbl YPABHEHUH TEIUIOBOro Ha-
JlaHca, BKJIIOUAOIIEH YpaBHEHHsA OajiaHca Ha NOBEPXHOCTH IIOYBHI, Orpaxre-
HUH 4 HArpeBarTelIbHBIX NPUOOPOB, a TAKXKE ypaBHEHME TEIUIOBOro OanaHca
7151 BCETO COOPYIKEHHUA.

4.14. TpebyeMaa NOBEPXHOCTh IJIAAKHX TpyOD peﬁPHcrmx npHOOPOB,
IPUXOZLALAACA HA SUHHLY IUTOLAmM TemmHus! F m? /M*, ompenensercs
o popmyiie

Q ""‘Qr — 40
Fpp= ——
Kp(7p —ts)

(34)

rae Q — TennonoTepH TewMLEL, onpeaenseMsle o r'papuky puc 14; QF — Temio-
orfava TNaakHuX TPy, npuxodAluasicsa Ha eQHUHUIY MIOWIAIM TerKubl, BT/M*, onpene-
naerca no dbopmyne (35); kp—KoacbchuHeH'r Termnonepenadyd pedbpucroro npubopa,
BT/(MZ-OC)_,OHPBILGJIHETCH no dopMmyne (38): Try — CPe[HAA TeMIEpaTypa 0BEPXHOCTH
peGpucroro npubopa, °C, onpenenserca no dopmyne (47) ; t 5 — pacieTHast TeMneparty-
pa Bo3dyXa B Temwuue, °C.

4.15. Ternootnaua rankux Tpy6 B Temwmmuy Q., Br/m?, onpenenserca
no ¢popmyne

Qr = kp(tep~tp) Frr, (35)
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Puc. 15. I'pabux ann onmpenenenusa Koxd-

210 T

3. T [ (HUHEHTa KOHBEKTHBHOrQ TrennoobMena
% | 1 JUIAl TIAAKOH TPYObI

< g HAPYXHLI pmaMerp TpyOml: [ —
5 4 d, =0,076 m; 2 — d,, =0,057 M; 3 -
é 4 1

a . 7 d,, =0,045 m; 4 — d, =0,038 m

?

% 7 .

: 7

3 1 L

0 s 70 80 90 100 110

CPEAHAR TEMNEPATYPA TENNOHOCUTEAR .5, °C

Ime kr — koY duinieHT Termonepenaym rinagkux Tpyo, B/ (MZ-GC) , OTIpefeTIAeTCH
mo dopmyne (36); t cp CpedHAs TeMmepaTypa TemroHocurens, °C, onpepensemasn
KaK cpemuss apudMeTHdeckas MeXy HauanbHol ero remMnepaTypo#i {1 KoHeuHolt Tem-
neparypo#i ty; Ty — 10 Xe, uto B popmyne (34) ; F. — moBepxHOCTB ramxux Tpy6 Ha-
MOUBSHHOTO 000IpeBa, MPUXOUAIANCA Ha SAUHNNY IJIOUIANYM TErUIMIIbI, M / m? , H IPUHU-
MaeMas Ha OCHOBaHUM TEXHOJNIOTHYECKUX U ApyruX TpeboBaHUH.
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CPEAWRAR TEMNEPATYPA TENROHOCKHTENR tep.,°C CPEAHAR TEMNEPATYPA TENNOHOCHTENR tcp.°C

Puc. 16. Fpadux pna onpeseneHHa  Puc. 17. I'padux ana onpeaeseHHs
VACABHOTO TEIUIOBOTO NOTOK3 H3JAYYC-  yaenpHOrO TEMIOBOrO NOTOKA H3iayue-

HHEM OT I'AaAKOH TpyObl Ha HOYBY HHEM OT raaaxoll TpyGsl Ha OrpaxacCHHsA
1 —€.€,=02; 2 — €€, =04; €, — CTeneHb YePHOTHI TPYOhI; €, -
—_ = . -~ TEI eHHl; TeMIepa-

3 _ El"eﬂ =Q,6; 4 _ eren 0,8; 5 CTeNcHp YCPHO OI'paXxn ] P

.1 —1,=+59C; 2 -
— 1. £ 1 TPYOBI: Typa OFpaXICHHA: o >
€.€ 1; €. — CTeneHb YePpHOTHI TPY

T, =-5°C; 3-7,=-15°C; 4 -7, =
€, — CreneHb yepHOTHI IIOUBHI :? 550
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4.16. Koapdumuent Tertonepenaunt riapkux tpy6 k., Bt/ (M?-0C) , on-
penesnsaerca no gopmyne

kp=arg tag;, (36)

rae Qe — Ko3¢ppHuMEeHT KOHBEK THBHOT'O TennooOMeHa rnajikoit Tpy6ui, Bt/ (M2 x

x 9C), onpenenseMsiit mo rpaduKy puc. 15; O — Ko3pduuueHT TewiooObMeHa H3Tyde-
HHEeM rnagkoit Tpyosl, Br/ (M 2-00) , onpenengerca no ¢opmyne (37).

4.17. Kospduument terviooGmena usiyueHnem Inankoi TpyGnl ap,
Bt/ (M%OC) , onpenensercs mo Gopmyie

arn = (Qep * dro) / (tep —tg), (37)

e (rqp — YOENBHBIA TemIopBOH IOTOK U3NyUeHHeM OT IVMIafiKkol TpyObl Ha Nousy,
BT/Mz, onpenensaeMeili 1o rpadpuKy puc. 16 Qro — YICTBHBIA TEINMOBOM NOTOK HU3NY-

JeHHueM OT TMaaxkoit prﬁm Ha OI'PAXOCHHC, BT/M2 , OIPpEeNengcMBIf IO I‘pa(bHKy
puc. 17; tcp — TO e, 4to B opmynie (35) ;T 5 — 10 Xe, yTo B hopmyne (34).

4.18. Koapduument teruionepenauu peGpucroro npubopa k5, Bt/ (m? x
x 9C) , onpepensiercs o popmysie

kp=1/(1/“up+R0p) ’ (38)

rHe Qyp — NPUBEAeHHBIH KOMPPHUHEHT TenooTnau opeGpentio Tpy6et, Bt/ (M“x
x °C), onpenensercs no dpopmyne (39); R, — tepmuveckoe conpotusnesme opebpe-
Hust, M 2-CC /B, ompenensiercs o GopMyie (‘&) :

4.19. lpuBeneHuslit K0IGQPULMEHT TEWIOOTAAYU OpeGpeHHOM TPYOBI Ay,
B1/(M?2.©C), onpenensercs no dopmyine

- (apk tapy) (Fpy + Fpp)

, 39
i (39)

o np

Ine Qpg — Ko?pdUIEeHT KOHBEKTHBHOTO TemwiooOMena pebGpucroii TpyOwi, Bt/

{ (M 2.°C) , onpenensiercd no dbopmyne (40); apJ'I — Ko3dbdunneyT TennoodMeHa u3ny-
2.0C 41); F,1 - ano-
ueHdeM pebpucroit TpyOsl, BT/ (M ) , onpenenserca mo Gopmyne (41); pl — wro

1lagb TOBEPXHOCTH pebep, npuxonmgluaics Ha 1 M npubopa, sz m; F T] — IUTO no-
BEPXHOCTH IMtafkoi Tpy6ul mexny peOpamu, nmpuxodsmasca Ha 1 M npubopa, M~ /M;

d;; — HapyXHbI#t pHamerp TpyGonpoBoaa, M.

420. Kosdbdbuuuentr KOHBEKTHBHOTO TeIUIO0OOMeHa peDpHCTOH TpyObl
“pi> Bt/ (Mm2.9C) , onpenensiercs 1o dopmyire

3
Aoy = 1,33/ Tp—1tp , (40)
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Puc. 18. I'paduk ans onpenenennsn
03—t 'S R S Ko duiHenTa cpp

= -..- 1 - dH/D=0:43; 2~-d /D'—_
” =0,66; 3 — dH/D=0,79 3

g // T
2 05 // S
04
] 03 . i
ST - II-
0,1
P
¢ 04 05 ¢

02 8 1
OTHOCUTENLHLIA WAT PEGEP S /D

rge TP u tB — 710 XKe, 4To B Qopmyne (34).

421, Kosdpduumenr rerurooGmeHa u3sIydeHHEM peOpHCTO TPyOhI & s
B1/ (M2-9C) omnpenenserca no dopmyse

apn= (an'l'qPo)/(Tp'“tB)s (41)

rge zgpn — yOenbHBIN TeNnoBo# IIOTOK H3JIyUeHHEM OT pedpucTol TpyOHI Ha nOU-
By, Br/mM”, onpenensetca no gopmyne (42); Qpg ~ yHenbHEI TEWI0BOM# NOTOK H3Ny-
yeHHeM oT pebpucroit TpyOri Ha orpaxuenus, Bt/ M2, onpenensercsa no popmyse (43) ;
o g — 1o Xe, yTo B opMmyne (34).

4.22. YnenbHbIA TEIUIOBOM NMOTOK M3NIyUYeHHEM OT pebGpucToy TpyOnl Ha
TOYBY qpyy, BT/ m? , onpefiensaerca o GopMmyie

[/273+'rp 4
) 688 |vp, (42)

=284¢€ € —
Bpn =55\ 00

roe ep — CTelieHb YepHOTHI pedpucroro npudopa; € — CTeneHb YePHOTH! MOBEPX-
HOCTH TNOYBBI; 'rp — TO Xe, uto B bopmyne (34); tpp — Ko2bduuueHT, onpenensaeMbli
no rpagpuky puc. 18.

4.23. YoenpHbI TEIUIOBOH IOTOK HM3Ny4Y€HUEM OT pebpucToiM TpyOHI Ha
OT POKIEHAA G o, BT/ M? , onipefenserca 1o Gpopmyiie

dpo ~ © ePe"[ 100 \ 100 ‘p (%)
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Puc. 19. I'padmk ana onpegenenns 10
TCMRAEPaTypbl OrpaMIeHHH
CKOpPOCTh BEeTpPa:
I ~v= 9 Mfc; 2 - v=
=6 m/c; 3 —v=3m/c

Cn
g

-
e -
+—

T_ l
"
P e

s s~

o

x -5 —

< 3 ~

S ~710 (’

< .

E—?S —
e

s ~20F

" -2.5 -

- 50 - 40 ~J30 - 20 -10 A

TEMNEPATYPA HAPYMHOIO BO3AYXA t,,°C

rae Ep - TO Xe, YTo B popMyne (42): €0 — CTeNeHb YePHOTHI OTPAXKTEHHN; Ty —

To Xe, 4To B Qopmyne (34); Ty — TeMneparypa orpaiaenuit, ©C, onpenensemMas no
I'padukam puc. 19; tpp ~— TO Xe, YTo B dopmyne (42)

4.24. Tepmuyeckoe cOnpoTHBIIeHHe OpeBpeHus Rop m?- OC/ BT, onpene-
iaeTca no gopmyrie

ROP e e e ) ’ (44)

rae F T1s F pl> dH — T0 Xe, uTo B hopmyne (39); E — koapdunmeHT Tepmuveckoi
3pPexTHBHOCTH pebpa, onpenenseMblii B COOTBETCTBUM € YKa3aHUAMH 1. 4.25 : apK —

Ko3apduieHT, onpenensemMulil no gopmyne (40); apﬂ — Ko3(pduumeHT, onpenense-
MBI 10 popmynie (41).

4.25. Koadduunent repmuueckoir apdextusHoct pebpa E onpenernser-
Csi O Tpa@uKy puc. 20 B 3aBHCUMOCTH OT NIpUBENEHHOM BbICOTHI pebpa h'u

f

1 e . _E_- . _5_. . _1
i _l B i

e
D
J
!
|

o

X
- ———
T

—
——

S0
o
i 1
=t
|
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Puc. 20. Tpadux ans onpenenenus
KO3 (pUUHeHTa TepMHueckoil Ihdex-
THBHOCTH peOpa m

I -m=25; 2 -m=20;3-m= * 04
. B B 002 003 004 (OS5 006 (007 008 00Y
=15; 4 -m=10; 5 - m=35 NPHBEAEHNAS BbICOTA PEEPA h . M

>
t
|

i

OIPOMUKEHT JIOSEKTUBHOCTH PEGPA
D
o
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K03¢¢HIUeHTa m, BRIYUC/IgEMBIE 110 GOpMyTIaM

h’=h[1+0805lg(D/dy) ]; (45)
m = 387/ A6, (46)

rae h — Bricora pe6pa or nosepxnoctn TpyGel, M; D — anamerp pebpa, m; dyy —
To Xe, uto B Gopmyne (39); A — ko2 DUUMEHT TerIOoNPoBOAHOCTH MaTepuana pebpa,
Br/(m -OC); 0 — Tonumua pebpa, M.

4.26. Cperaas Temneparypa IOBEPXHOCTH peGpHcToro npHGopa 7, OC,
ONpeNenaeTCa o Gopmyre

o= te ———~(tep—ta), (47)
S N RS ) M

e tcp — To Xe, yto B dopMyne (35); Fpl u Fr1 — 10 %e, yro B Popmyne
(39); E ~ 1o %e, 4ro B hopmyne (44) ; Ly — To Xe, uto B Qopmyne (34).

4.27. Pacxon TEeIVIOHOCHTEN S B IJIafiKux TpyOax, NpUXONAIMUCA Ha eou-
HHLY WIoILagy Tertuubl Gp, Kr/ ( c-M?), onpenensaerca no Gpopmysie

Gr=Qp/[e(ty—tg)], (48)

e Qp — To xe, uto B dopmyne (34) ; C — yHenbHAsT TEMI0EMKOCTh TENTIOHOCHTE-

g, x/(xr-C); t. — mavansHas TeMpeparypa Tennonocurens, °C; t,. — xoHeuHas
TeMIepaTypa TermnotHocurens, °C.

4.28. Pacxop TeruioHocHTenss B peOpHCThIX TpyOax, IpUXOOAIMUACA HA
eMUHHULLY IUTOLaIH Termiuubl G, Kr / (c-M?) , onpenenserca no Gpopmyne

~ Q“'Qr — 40
c(ty —ty)

roe Qu Qr — To Xe, uto B dopmyne (34); C, tT U Ly — To Xe, YTo B PopMyne
(48).

G (49)

429. Ilpumep pacueTa CHCIEMbl OTOIUIEHMA TEIUIMILI ¢ OpeDpeHHbIMU
TpyOaMu NpUBEOEH B NpHIl. 4.

Pacyer koMOUHMpOBaHHOM CHCTEMBI OTOTDIEHHSA

4.30. IIpu KOMGHHHUPOBAHHOW CUCTEME OTOIUICHHA B TEIUTMIAX Mpemyc-
MaTpHuBaercs oborpes rnaakumM TpybaMy M arperaraM BO3AYyLHOro o6o-
rpesa.
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CKOPOCTL BETPA V, m/c

Puc. 21. Tpadux anst onpenencHus TenNONOTEpPh TEMAUUB! C
KOMOMHHPOBaHHON CHCTeMOH o00OrpeBa npH MaKCHMAIIbHOM
MOILHOCTH KanopHpepHOTro oGorpena

Q - rtemnonorepu marpa TemnmHusl, Bt Ha 1 M? mmomanu
coopyxenus; K —~ KosbuumeHT orpaxnenus; t.. - Temnepary-

pa HapyXHoTo Bo3ayxa, °C; 1 — S=04m; 2 — S 1,5M; S~
LIar TpySonpoBoI0B MOATIOYBEHHOTO oﬁorpeBa

4.31. TemwtonorepH, TpeGyemMbie MOBEPXHOCTH HarpeBaTeNbHBIX IIPHOO-
POB M MaKCHMAJIbHAA TEIUIOBas MOIIMHOCTh KaJIopudpepHoro oborpesa yin
TeIUTHL, C ITOJIIOUBEHHBIM OBOrpeBOM ONpeneaaiorcs 1o rpapvuKam pHc,2]1—
24, MOCTPOCHHBIM IO PE3YyJIbTaTaM PELICHHS CUCTEMbI YPaBHEHHH TEIUIOBO-
ro OanaHca, BKIIOUYAILEH ypaBHEHHa OajlaHca Ha NMOBEPXHOCTH HOUYBBbI, Or-
POXIEHUsT U HATPEBATEbHLIX MPHOOPOB, ypaBHEHHE TEIUIOBOIO Dananca mnsa
obbemMa TEIUIMIBI, NPU OTHOCHTENBHOH BJIAXKHOCTHU BHYTPEHHEr0 BO3[TyXa
60%, temmeparype mosepxHocTH noysBel 15°C u HayansHO# Temmepatype
rerionocutens 1300C,

s IpoMeXyTOUHbIX 3HaYeHHH KIMMAaTHYeCKUX (paKTOpOB U FEOMET-
PHMYECKHX XapaKTEePHCTUK TEIUTMUBLI MAKCHMAJIBHO HOIyCTHMAas MOIIHOCTH
BO3AYIUHOTO 000rpeBa ONnpenensaeTCa HHTePIIOISIIUEH.,

4 .32, OxoHuareNpbHBIE BBIOOp TEIUIOBOH MOIUHOCTH BO3OYIIHOTO 00O-
rpeBa IIpH KOMOWHUPOBAHHOM CHUCTEME OTOIUIEHHA CJIEOYyeT TNPOH3BOIOMUTH
¢ yuyeToM oDjracTH ee HaubOJIPLICH IKOHOMMYECKOH 3(p(PEeKTHBHOCTH, IMpH-
BermenHo# B T1abn, 10,

39



K
MOBEPXHOCTDL TPYBONPOBOROB WATPOBOS O OBOTIPEBA: FTP ' Y. /MZ

(=9 m 07
-
] ' ”*5
- _ —
I '--2 =
N N Ry —,
““—_‘ '
--——__-!:
H .—-— ‘ "”
et SR D B a4
l=20m -
R e
R
R R - 2
e —!
T
—unntill 1
e
e
e 1 I Py
- ] - !
T -
- - 03
8 3 4 5 6 7 8’

CKOPOCTL BETPA J, M/c

Pwuc. 22. M'paduxu ans onpepenexus Tpedyemoiil noBepXHOCTH TpyGONpPOBO-
AOB LIATPOBOro o0OrpeBa NpH MaKCHMANbHON MOLEHOCTH KanopudepHoro
oGorpesa u ware TpyGonpoBOJIOB NOANOYBEHHOrO 0Gorpena S = 1,5m

L — mponer Terumus; TcMhiepaTypa Hapysioro so3fyxa: / — t, =

= -20°C: 2 —~t,=-30°C; 3 — t, = —40°C

4.33. Tlpy Ha3HAYEHVH MOLIHOCTH BO3LVLIHOIO oborpeBa mMeHee MaK-
CAMAILHO JONYyCTHMBIX BEIHYHH, COOTBETCTBYIOIHE TEIUIONOTEPH IHaTpa
TCIUTMIbL OTIPENENIAOTCA HMHTEPIONIALUEH MEXIy 3HAUCHHAMM TEIUIONOTEPD
[IpH BOAAHOM TPyOHOM OTOIUIEHHM W 3HAYEHHSIMM TEIUIONOTEPh TIPH MAKCH-

MaJIBHOH MOIUHOCTH BO3HYIIHOIO 060rpesa.

4.34. [Ipumep pacuera TEIUIMIBI ¢ CHCTEMO KOMOHHHMpPOBaHHOTO O6Or-

peBa nNpUBeHeH B MPWI. 5.
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1 —~ mpomer TewmuBI; TeMuepaTypa HapyXHoro Bosgyxa: I — t.

Puc. 23. I'padpuku nna onpepenenusn TpeGyeMoil MOBEPXHOCTH TpyOGONpoRBo-
20°C; 2 ~t,, = —30°C; 3 -t = —-40°C

JOB HIATPOBOro oO0OrpeBa NpH MAKCHMMAJLHOH MOIIHOCTH KajlopudepHoro

oGorpena u uiare rpy6onpoBoaoB noanoYBeHHOro o6orpesa S =04 m

L ]
e A ———
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koMnnekc (1-1p) G/Frp 1075 BT /M2

CKOPOCTbL BETPA V, m/c

Puc. 24, I'paduxu ana onpefenesus MaKCHMaNbLHON MOLHOCTH KAJOPH-

tpepHoro offorpena 7
S - war TpyGonpoBogos noAnowseHHoro oborpesa, M; t, — TeMue-

paTypa HapyXHoro Bo3nyxa; nponer Temnuusl; I — 1=6 m; 2 — 1=9 m;
3-1=14m: 4-1=20m
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Temnepa-(illar Tpy6

ITponet ren- ,_
Typa Ha- [MOANOYBEH- | THIL b, M

—

_.'-—

Tabnuua 10

CKopocTs BeTpa U, M/c

PyXHoro [Horo obor- | 4 —[ 5 6 [ 7 8
BO3AyXa |peBa S, M
ty °C | I
I S R I
AHTapHble TenJHIbI
— 30 0,4 14 -20 25-35 30-40 35-45 35—45 35--50
1,5 14-20 — 2535 25-35§ 30-40 30-40
—-40 0.4 14-20 35-45 35-45 40-50 40-50 40-50
1.5 1420 30-40 30-40 30-40 35—45 35-45
bl10YHbBIE TEIUTHIBI
—30 0,4 6-9 — 10-20 15--25 15-25 20-30
1,5 6—9 — — 15-25 15-25 20-30
—40 0,4 6-9 15-25 20-30 20-30 25-35 30-35
1,5 6-9 — 20-30 20--30 25-35 25-35

5 3AIIMTA TEINJINL OT CHEXHBIX 3AHOCOB
O01He NoNoXEHHA

5.1 Meponpuarus 1o 3ammre TEIUIMIL OT CHErO3aHOCOB MOApa3/IelIAI0TCS
Ha MaccHBHbIC U aKTHBHbIC. IlacCHBHBIE MEPOINIPHATHA NpeayCMAaTPHUBAIOT MC-
NIOJIb30BAHUE €CTECTBEHHON CHETO3alMThl H CEMATIbHBIX ApXHTEKTYpHO-IUIa-
HUPOBOYHBIX NpHEMOB. K aKTHBHBIM CPEOCTBAM CHEro3alMThl OTHOCATCH
CHEro3alMTHbIE JIECOHACAKIECHHA, NOCTOSAHHbBIE 3a60pk1, MEPEHOCHbIE LIMTHI H
MEXaHH3UPOBAHHOE CHEro3agepxaHHe (CHEXHbBIE CTEHKH, TPaHILeH) .

5.2. s CTpOHTENHCTBA TEIUTHIL HE PEKOMEHAYITCA IUTOIAAKH, pacnoa-
racMbIe:

B 30HaX CHI)KEHHA CKOPOCTEH BeTpa U B 30HAX 3aBUXPEHMH Y €CTECTBEH-
HbIX NMIPENATCTBHH,

Yy NOHOLIB HaBEeTPeHHbIX CKIIOHOB M HA NIOOBETPEHHBIX CKJIOHAX, €CIIH 3TH
VYaCTKH He 3alLMIIEHbI ¢ HABETPEHHOM CTOPOHBI PACTHTENIBHOCTHIO,

C uenbipo MEHbIIEH CHEr03aHOCHMOCTH TEIUTHLL IUTOLIAIKY V1A UX CTPOH-
TeJbCTBA CJIEOYEeT pacnosiararh:

C MOOBETPEHHOH CTOPOHBI JIECOB, pOll, MOHWKEHHA penseda B BUIE pycC-
J1a peK, OBparoB, 6aI0K, He3aMep3aloLIMX BOOHBIX TOBEPXHOCTEH,

Ha HABETPEHHBIX CKJIOHAX BO3BLILIEHHOCTEH,;

Ha Teppaco0Opa3HbIX YCTYNaxX — OIIDKe K Kpalo Teppachl.
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5.3. Liss yMEHbIUIEHUA OTpUUATEIIBHOIO BO3AEHCTBHA CHEXHBIX 33HO-
COB TEIUTHMIBI PEKOMEHIYETICH paclojiaratb B IUIaHE MPOJOJIBHOH OCBIO IIO
HaMpaBIIEHUIO TPe0odNaalolIuX NePEHOCOB CHEra,

5.4. CHerozalluTHbie CpPEACTBA CHOCOOCTBYIOT CHHXXEHHMIO CKOPOCTH CHe-
TOBETPOBOIO NMOTOKA ¥ OTJIOXKEHHUIO CHETa Y 3aILUTHI.

5.5. HaubGonplueit cHerozamep uBaroliel cnocoOHOCThIO OOIIaaloT CHEro-
3allIMdThl, COCTaBASOUME MNPAMOH yrojl ¢ NpeoliiaganiliMM HalpaBJICHHEM
3UMHHMX METENEBBIX BETPOB. 11py BeTpax, COCTABIAIOIMX C 3aLIMTHBIM OT'PaX-
neuueMm yroi menee 30™, Gosiplias YacTh CHEra IMPOHOCHUTCA BIOJb 3AIUMTHI, HE
33[IEPXKMBASCH OKOJIO Hee.

§.6. [ipoexTHpoBanue CpercTB CHEro3aluMThl JOMXKHO BLOIONHATHCA WH-
IUBMOYANIPHO AJis KaXXIOTO TEIIMYHOro KOMOMHATA ¢ y4EeTOM TOMNOr padHuec-
KHX VCIIOBHH OKpY Kalolled MeCTHOCTH

5.7. Buibl CHEro3alLMTHBIX OTrPAXKIEHHH H HX COYETaHHMHA B KaXIOM KOH-
KpeTHOM ¢Jlyyae JOJDKHbI Ha3HAyaThCsA, UCXOOA M3 pacyeTa MX CHerocOopHOH
CIOCOBHOCTH M TEXHUKO-IKOHOMHYECKOro CpaBHEHMA BapHaHTOB.

5.8. [IpumeHsaeMble CHETO3alUMTHBIE YCTPOHCTBA NOMXKHBI 0OmagaTh AocC-
TaTOYHOM HONTOBEYHOCTHIO M IIPOYHOCTRIO, 3aJE€P>KUBATh BO3MOXKHO OOJblIIee
KOJIH4YECTBO NNePEHOCHMOTO CHEra.

CHerosauuUTHbIE OTpaXkIeHUs

CHre203aujuTHblE NEPEeHOCHbIE WUTD!

5.9. CHero3aumTHble TIEPEHOCHbBIE OEPEBAHHDIE IIUMTHI CIEQyeT HCTIONB30-
BaTh B paifoHax ¢ rofoBhiMM o6bemamu cHeronepenoca mo 400 m” /M, a B

- /
paitoHax ¢ GONMpuUMM O06BPEMOM CHErOMEPEHOCA HX MOXHO HCIONBL30BATh B CO-
YETaHUH ¢ APYrMMH OrpaXIEeHMAMH WIKH B KaueCTBE BpeMEHHOH MepsI A0 Op-
raHW3alMy MIOCTOAHHON CHErO3allM Thl.

35.10. TlepeHocHble UMTBI H3rOTAaBIMBAIOT M3 JEPEBSAHHBIX IUIAHOK TOJI-
UMHOH 13 MM # umMpuror 80—-110 MM, onM ObIBAIOT ¢ HOPMANILHOM U pa3pe-
KEHHOU OOpeLIeTKOH.

5.11. CHerosaumTHbIe WIMTHI C HOPMAJIBHOK OOpeIIeTKON H3roTaB/IMBAIOT
HMpHHON 2 M M Bhicotoi 1,75-2,25 m. Ilnowaas npocBETOB LMTOB AOJKHA
cocTaBiaaTh 3550 %. IIpuMep KOHCTPYKTHBHOIO pelleHUA LIMTa C HOPMAJTh-
HO¥ OOpellleTKON NPUBEALH Ha PHC. 25,

5.12. CHero3amepKuBa0IIMe UMTHI C pa3peXXEeHHON pPELIeTKON MONIXHbI
M3I'OTaBJIMBATBCA 2 X 2 M M HMETH IUIOHIaOb IIPOCBETOB B HHXKHEH TOJIOBH-
He 60—70%, a B Bepxuer — 40 — 50%, [Ipumep KOHCTPYKTUBHOTO pelUCHUsA
ILIMTA C Pa3peXXEHHOH pelUeTKOM IIpHUBeNeH Ha pUC. 26.

5.13. CHeroszapepxuBarumMe LWHTHI C HOPMAaJIbHON 00peleTKol mpume-
HAKT B paHOHax, ¢ MPOOOJIKUTE/IbHbIE METENH C IUTOTHBIM M MOKPBIM CHe-
'OM COIIPOBOXKIAIOTCA CWIBHBIMM BETPAMM M [1€PECTAHOBKA ILIMTOB 3aTpPYIHE-
Ha. lluTh! ¢ paspexeHHON pelleTKON NPHMEHSIOT B YCIIOBHAX HE3HAYHUTE/IBHOM
CKOPOCTH BeTpa, riae BO3MOXHa UX MepecTaHOBKA.

5.14, B 3aBUCHMOCTH OT 06BEMOB IEPEHOCHUMOTO CHEra B paloOHE CTPOH-
T€JIbCTBA TEIUTHILL LLMTHI CJIeyeT YCTAHaBIMBarb B OOMH WIH HECKOJIBKO pA-
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Puc. 25. CueroBo#t KT ¢ HOpMaJIsHOMA 00pelLleTKO#

HOB. l1pH MHOropsOHOM 33LIHTE IIEPBbBIE CO CTOPOHBI IOJIA PAIBI pEKOMEHIY-
€TCA YCTAHABIIMBATD U3 IUMTOB C PA3PEXKEHHOH PELIETKOH.

5.15. PaccTossuue OT TEIMiB! A0 OJJHOPANHON WIH MI€pBOTo psa MHOTIO-
PAJHON CHEro3allMThl, a TAKXKE MEXIOY ¢ pAlaMHu ClefyeT NPpUHMMATh pPaB-
HeIM 15h (rme h — BbicOTa IHHTOB, M)

5.16. Onopupie KOMpA OJIA LIUTOB 3aroTaBJIMBAIOT QJIHHOH 2 — 359 M U
TONMHOM 7—8 CM ¢ 330C¢TpeHHBIMM HIDKHUMM KOHIaMK. Kosps ycranasiu-
BalOT B TPYHT [0 HACTYIUICHMA 3aMOpPO3KOB B OTBEPCTHA OHAMETPOM 7-—

7.5 cM  u rny6udoit 40—60 ¢cm Ha paccroaHuu 1,9 M Ipyr OT pyra.

§.17. Paccranopxa ¥ MpUBA3KA MIKHTOB K KONbAM NPOUIBOIUTCH Cpasy
nocne o6pa3oBaHiA yCTOAYMBOIO CHEXHOro NOKpoBa. IUTHI K KOJbAM IpH-
BA3BIBAIOT B BEPXHUX Yrjax C HaBETPEHHOH CTOpPOHBI HAKPECT IPOBOIOKOH
WU BEPEBKOM,

5.18. s yBenuyeHHA CHErOCOGOPHOCTH M BO HM30exaHHMe NpHUMEpP3aHUA
K 3eMJI€ LMTHI YCTaHABIHBAIOT ¢ IPOCBETOM OT 3eMIilH, paBHbIM 0.4 M

§.19. [epecTaHOBKY IUMTOB IIPOM3BOIAT IIOCIIE 3aHOCA HX CHETOoM Ha 3/4
BbICOTHI. [IepBYI0 NEpecTaHOBKY LUMTOB [I€NIal0T B CTOPOHY TMOIA HA paccTos-
Hue 20 M OT JIHHHH TIEPBOHAYAJIBHOH yCTAHOBKH 1mMTOB. llocnenyronme mnepe-
CTAHOBKH IIPOH3BOIAT Ha BEPXY CHEXHOIO Bajla B CTOPOHY OObEKTa KaXX[IbIH
pa3, KOIZia BHICOTA CHEXHOrO OTJIOXKEHHsA Y WHTOB Oyner mocTurate 2/3 HX
BbICOTBI {pHc. 27).
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5.20. CuerocGopHble NOCTOAHHBIE 3a00pbl PEKOMEHIAYETCA HCIIONIb30BATD
B paifoHax ¢ rogoBbiMHM o6bemamu cueronepenoca oo 600 m° /M, a B covera-
HHH ¢ NEepeHOCHBIMHU IMHTAMM — B paloOHaX ¢ 6oj1ee BHICOKHMH 0OBemMamH
CHEroIepeHoca.

5.21. CrerozammrHbple NOCTOSHHbIE 3a60pbl NOAPasHOENANICH Ha Aepe-
BAHHBIC K XKeJ1e3006TOHHbIE, ¢ HOPMATBHOM U paspeKEHHOH PellieTKOM,

§.22. HepeBsauuble 3a60pbl YCTPaHBAKOT BBICOTOH OT 4 no 7 M, cHerocbop
Has CMOcOBHOCTh TaKHX 3aGopoB cocrasisger 140-360 M2 /m.

523, HepeBsanHbie 3a00pbl ¢ HOPMAIbHOM pELIETKOM PEKOMEHIYeETCs
MPUMEHATL B OTHOCHUTEIBHO CN1a00 3aHOCHMBIX paUdOHaX IpH OrpaHHYEHHOH

o0Mm
+
Puc. 27. Cxema nepecrasoskn mmToB 1, 2, 3, 4 — nopanok nepecra-
HOBKH IHTOB} —— . —~—, ~—~ — FPAHHUE 0OBEKTA
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Puc. 28. Jepepannniit 3a00p ¢ HOpMansHoi#t o0peleTkoi

IUVIOINAIY, OTBONHUMOWH MOZ CHETO3AUMUTY. [Ipumep KOHCTPYKTHUBHOTO peliie-
HHA 3300pa ¢ HOPMAIIBHOM PELLeTKOH MIPHBEEH HA PHC. 28,

5.24. I[epeBﬁHbee 3a00ppI C Pa3pEXKECHHOH oﬁpemencon (puc. 29) peko-
MEHIyEeTCA TIPUMEHATh B CWIBHO 3aHOCHMBIX palioHax, Onu GopMHpPYIOT CyT-
po6 cHera G0MpLIOH I PHHBI, YTO TpedyeT YBEMUUSHHOM INIOIaaH O TBOZUMO-
o 1OQ 3aLHTY 3€METBHOTO yyacTKa.

5.25. IIpH npoexTHpOBaHUH CHErO3alUMThI JOINYCKaeTCca NpenycMarpu-
Batb 3ab6opbl co chemubiMu mpTamu (puc. 30) . Ifocne nonuoro ucnosnsaosa-
HUA CHEro3allMTHOM CHOCOOHOCTH TaKuX 3a00pOB ILIMTHI CHMUMAKT CO CTOMN-

GOB M HCIONBIYIOT KaK IepecTaBHble,
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Puc.29. Jepenannblii 3a00p ¢ paspexenHoi oOpenierkon
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Puc. 30. Jdepepannslif 3a00p €O creMHbIMH LHHTAMH

§.26. O0pelieTky mepeBAHHBIX 3a00pOB B HIDKHEH NOJIOBHHE CIIENYyeT Bbi-
NOMHATL BEPTUKAILHOMN, @ B BEPXHEN — OHA MOXET OBbITh BEPTUKAIBHON WIH
ropHU3OHTAIBHOH,

5.27. TlocrosiHHbIE CHErO3alTHBIE 3a00phl U3 XKeNne300€TOHHBIX KOH-
CTPYKIMH BRINOJIHAKT ¢ FOPH3OHTAIBHON WIM BEpTUKAIBHOH OOpelieTKoH,
CraHpgapTHasg BbICOTA Xej1e300¢TOHHBIX 3a00poB paBHa 4; 5,0 H 7 M.

5.28. TloctosHubie 3a00opbl AoONyCKaercs YCTpauBaTh KOMOHHHpPOBAH-
HbIMH, COCTOALUMMH M3 >XKeJe300eTOHHBIX CTOCK M HEPEeBAHHBIX INUTOB HIH

00ILIMBOK.

5.29. Paccrosnue Mexqy HH30M OOLIMBKY 3200pa U MOBEPXHOCTHIO 3EM-
JIM, 3 TaK)Ke MEXOy HIKHHUM M BEPXHUM pAgaMH 0OpEIUeTKH 1A NOCTOAH-
HBIX 3a00poB cnenyer HazHavars B rnpepenax 0.4-0,7 m.,

5.30. IInoiuapp npocBeTOB OOpeIUeTKH 3ab60pOB crnenyeT IpUHUMATh paB-
Hoii 4030 % mpyM CKOpPOCTH CHErOBETPOBOro moroka Oosiee 20-25 m/c u
40—50 % — npu cCKOpPOCTH CHErOBETPOBOro notoka mexee 20-25 m/c.

5.31. Paccrognue oT TeIIHIBI A0 JTAHUM 3alMTHI CIE€AyeT IPUHUMATH paB-
HeiM (5—10) H, a mexpgy pagamu MHOropamHod 3aumrel —(10—-15) H (rae
H — BricoTa 3a6opa, m

CHe203aUTHDIE N1eCOHACANOCHUSA

5.32. CHerozamuTHpIe JIECOHACAXIECHHUsL ClIedyeT IPOEKTHPOBATh BO BCEX

pPavOHaxX CTpPaHbl,
5.33. Cyero3alllMTHBIE JIeCOHACAXKIEHHA EJIATCA HA CIUIOUIHBIE MHOTIO-
pAMHBIE ¢ YUCTIOM AepeBbeB no 2040 u KYJIHCHBIE, COCTOALME U3 HECKOJIb-

KHX KYIIHC ¢ YHCIIOM PAJIOB [IEpEBLEB B Kaxaoh Kynuce go 10—12.
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Puc. 31. Cxemp! neconacacaennii ¥ pasmMeujeHHa B HUX JPEBECHBIX
H KYCTapHHKOBBIX MOPOA

@ - JeCoHacaXueHHe B 14 panmoB, 6 — KyJIHCHOE NECOHACAXK-
OJCHHE IUIA PalioHOB C MaJIo} CHET03aHOCUMOCTBIO, 8 — KYJIHCHOE
JIECOHACAXICHNEe [I1s1 PaioHOB CO 3HAUYMTENILHOM CHEro3aHoCH-
MOCTBIO : . ——~— -~ I'paHuna ofrekTa

KynyicHple JecoHacaxaeHus: oGsaparor Gospllel cHerocOGopHOR crnocob-
HOCTBIO IO CPaBHEHMIO CO CIUIONHBLIMH, HO TpebyroT OOnblUEH IUIOLAIH 3€-
MEJIBHOT'O YYacTKa.

5.34. Ilo creneny NpooyBaeMOCTH BETPOM, 3aBHCALNEH OT KOJIHYECTBA
PAIOB epeBBEB H IyCTOTHI HX NMOCAOKH, CHEro3alUMTHBIE JIECOHACAKAEHMA
OEeNATCA Ha HENMpoOyBaeMbie H INpopyBaembie, IIpu oguHaKOBOH cHerocbop-
HOCTH IUMpHHA MPOXYyBAeMOro JecoHacakgeHus Ha 30 % meHblue Helpoay-
Ba€MOTrO, HO PacCTORHME OT 3alIHIAeMOro oObpeKTa 0 IIPOAyBaeMOro Jieco-
HaCaXX[I€HUs HOJIXKHa ObITh B IBA pa3a GoJpllie, yeM g0 HElpoLyBaeMoro,

5.35. [IpuMepHEBIe CXE€MBI CHErO3aLUMTHRIX JIECOHACAXIEHUA U pasMELLe-
HHE B HMX OpEeBECHBIX KYCTapPHHKOBBIX MOPOM pUBEOEHLI HA pHC, 31,

5.36. PaccrosHue Mexnay pAnaMH pPacTeHHH B CHEro3allMTHBIX JIECOHa-
CaXICHUAX CJIenyerT IpHHHMaTh paBHEIM 1—3 M, a2 MeXly R€peBbAMH B pAIaX
0,7-15 m. Hna ysenuueHUsa CHerocGOpHOH cNOCOGHOCTH JIeCOHACAXIEeHUN
B MOJIOHOM BO3pacTe peKOMEHOYeTCA Cryluary NocaaxH B pAgax ¢ OoBeje-
HUEM PacCTOAHUA Mexay pacTteHuamu go 0,4 m ¢ nocnenyouiei BoipyOKOH.
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5.37. PaccrosHue Mexjly KyNHCAMH ClIe[lyeT IpUHUMATb PABHBIM JIECATH-
KpPaTHOH PAcueTHOH (paboTaroliel) BbICOTHI [€peBbeB. B Malio3aHOCHMBIX
paHoOHax pa3phIB MEXDY KYJIHCaMM MOXXHO He [ejlaTh, a 3alOJIHATh €ro Kyc-
TapHUKOM.

5.38. PaccrossHue 0T TEINIHML O Y3KO# IMPORYyBaeMOH MOJIOCHI CIedyer
NPUHUMATh HE MEHee NATHKPATHOH, a 10 IMPOKOH HEMpOJyBaeMOH He MeHee
IIByKPaTHOH pacuyeTHOH (paborarolieil) BHICOTHI JIECOHACAXICHHUIA,

5.39. [Ipy mpoeKTHpOBAHNH KYJTHCHBIX JIECOHACAXIEHUA B CHITBHO 3aHO-
CHMDbIX PaMOHAX KYCTapHMKH CJieAyeT BBOOUTh TOJIBKO B OIYLICYHbIE PAIbI
ABYX-TpE€X KYJIHC, paclOIOKEHHbIX CO CTOPOHBI 3amiuiaemMoro oboekra, Oc-
TaJIbHbIE KYJIUCh] pEKOMEHTYETCS IPOESKTHPOBATE 03 KyCTapHUKOB,

5.40. IIpn BrIOOpE NepeBreB U KYCTAPHUKOB 1A JIECOHACAXIEHUN HEOO-
XOA¥MO OTHaBaTh NPENNOYTEHUE OBICTPOPACTYILLMM INOPOLaM, KOTOpPhIE pac-
TYT B JaHHOH MeCTHOCTH. bricTpopacTyiuue nopomp! nepeBbeB BbICaXKUBAIOT
B Bo3pacTte 1—2 ropa.

5>.41. llepeBbs N€COHACAKICHUIM NETIATCSA Ha

ciiaboBeTBUCTBIE (YD JIeTHUH, KJIEH OCTPOJIMCTbIM, SICEHb aMEpHKaH-
CKHId) ;

cpenHeseTBUCThIE (Bepe3a, BA3, GepecT, KieH SCEHEeIUCTHRIHN) |

CWIBHOBETBHUCThIE (KJI€H TaTAPCKUH) ;

KyCTapHMKH (JIOX Y3KOJMCTHBIM, XMMOJIOCTh TAaTapCKas, aKalMs XKeJl-
Tast) .

[Ipepnourenue ciieyer OTAaBaTh CWIBHOBETBUCTBIM JIEPEBLAM.

Pacuer cuezozawuthoix o2pawoenuu

5.42. B 3aBHCHMOCTH OT METEOPOJIOrHYECKHX yCJIOBHH NpDHHATA CIEeylo-
Hiass KiaccupuKaiysa METEJIeH:

BEpXOBas METeNlp — CHEroIlaj IpH CKOPOCTH BeTpa 1o 6 M/c;

HM30BAs METENb — O3 BLINAJCHWA CHera Mpu CKOPOCTH BeTpa Dolee
6 M/cC;

obllasi MeTelib — COBOKYIHOCTb BEDXOBOH M HU30BOH METENH NPH CKO-
pocTH BeTpa 6 M/c U Bonee.

§.43. MeTenu XapaKTepU3y1Csa TpeMs 3aKOHOMEPHOCTAMM.:

MeTeJTb pa3BHBACTCA IPU CKOPOCTH BETPa CBbIILIE 5—6 M/C H TeMIIepaType
sapysmuoro Boagyxa ot —2°C go —10°C; npu cxopoct# Betpa 2,7 M/c oc-
HOBHAs MACCa CHEra BbiajaeT U3 CHErOBETPOBOro MOTOKa;

ocHOBHas Macca cHera (oxonio 90 %) nepeHOCHICs HeNOCPEACTBEHHO B

MpU3EMHOM CJ10€ BbICOTOM A0 20 CoMm;
MHTEHCUBHOCTb IIEPEHOCa METEJICBOro CHera Haj INOBEPXHOCTbIO CHEMMO-

IO MOKPOBa NPONOPIHOHATbHA IHEPTHH BETpa WK KyOy ero CKOpOoCTH.
5.44. PacyeT CHEro3allMTbI OCHOBBIBAETCS Ha TOM, YTO €¢ CHerocbopHas

CIIOCOGHOCTD IOMXHA GBITh paBHA WIH GOJIbILE PacYETHbIX TOJOBBIX 0OBEMOB
CHErOMEpeHOCOB,

V, < V,, (50)
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roe Vy, — pacdeTHEIH 065eM CHeTonepeHoca, M3 /M, onpenensieMblif B COQTBETCTBHHK
C yxaaaﬂuagm mn, 5.45-5.49; V3 — CHeT0oCOOpPHast cnoco6GHOCTD 3aILMTRI, M~ /M, ompe-

IeJIAeMas B 3aBHCHMOCTH OT CPEICTB 3alMTHI B COOTBETCTBHH C YKA3aHHAMHM mn. 5.51
5.53.

5.45. PacueTHpIi 00bEM CHeromepeHoca, Vp, M> /M, omlpefenseTcs MO
dbopmyiie

Vp=pkV, (51)

roe p — osMmupwueckuit Kodpduument, papuulit 0,9 npd onpeneneHMH romoBoro
o0bema cHeromepesoca no n. 5.48 u 0,7 — o n1. 5.49; K — xoadpdunmenr, 3asucanmpii ot
IJIHHBE CHeToCOopHoro OacceifHa U onpeNenseMEIi B COOTBETICTBHM C YKAa3aHKAMM Il
5.46 u 5.47. V — ronosoit 06neM cHeronepeHoca, M 3 /M, onIpefensaeMBlit B COOTBETCTBHH
C YKa3aHMAMH nn. 5.48 u §.49.

5.46. Koadduuuenr k ompenennnercsa no 1abn. 11 B 3aBUCHMOCTH OT M-
Hbl CHErocbopHoOro HacceuHa.

Tabnuua 11

Koapduuuenr K I_ InuHa cerocbopHoro Gacceifna, Km

B 3ananHoi Culbupu u oro-socro- | B espone#ckor uvactu CCCP,
Ke esponeckolf yacru CCCP 33 UCKITIOUEHHEM IOTQ-BOCTOKA

[ r—— ——

0,9 8.1 10,6
0,8 5.6 7.4
0,7 4.2 54
0.6 3,2 4,2
0,5 2.4 32
0,4 1,8 2.4
0,3 1,2 1,6
0,2 0.8 1
0,1 0.4 0,5

5.47. 3a mmuHy cHerocOopHoro 6acceitHa IpHHHMAETCH PacCTOAHHUE OT Or -
POKIEHUS TEIUIMI] O I'PaHMIl eCTECTBEHHLIX Nperpa/,. EcTecTBeHHbIMH Tiperpa-
naMH cHerocbopHoro bacceiHa CYMTAIOTCA :

necHbie MacCUBBI pHHOM Gonee 100 m;

peyHble JOJMHBI H oBpark LmpuHOH Gonee 100 m mpu rnyOuHe He MeHee
10 M ¥ KpyTH3HE CKIIOHOB 1:1 H Gonee;

KyCTapHHKOBBIe 3apociy umpuHo# 6omee 250 m;

KWITbIE MOCENKHU U IIPOMBILLTEHHbIE KOMIUIEKCBI.

5.48. I'ogoBoit 00BbeM CHeromnepeHoca ¢ BEpOATHOCTHIO €ro MOBTOPEHHMA
1 pas 8 20 netr (5%) onpenensercs MO pacyeTHOR po3e NEpeHOCOB CHEra, KO-
TOpas CTPOMTCA Ha OCHOBAHHUH [AHHBIX HAOmMromeHH GnM3exalllel MeTeopo-
JIOTH4ECKOH CTaHUMHM 33 HanpaBJIeHHeM M CKOPOCTBIO BeTpa, TeMIIepaTypoH
BO3/lyXa, CyTOYHBIMH OCaJiKaMH, BBICOTOH CHEeXHOro nokposa. PacuerHas
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pO3a CHeromepeHoca MNpeacTariser cobor maciurabHoe M3oOpaxeHHe obObe-
MOB CHETOIIepeHOCca IO pyMbaM B TEUCHHUE 3UMHEr0 NepHoaa

Mertonuka onpepesieHus rooBbiX 06bEMOB CHEronepeHOCOB NPHBEIEHA
B IIpwiI. 6.

3.49. lIpu OTCYTCTBMH METCOPOTIOTUYECKON CTAHIIMM B PaiioHe CTPOUTEIIb-
CIBa TOOOBOH 0OBEM CHEromepeHoca U npeobnapaioniee HapaBIIEHUE CHEro-
BETPOBBIX MOTOKOB AOIYCKAaeTCA MpHHUMATh, pYKOBOACTBYACh KapTOM paii-
ouvpoBauusa teppuropud CCCP no oObemam nepenoca cuera mo CHull
2.01.01-82 ¢ yyeToM po3bI BETPOB B 3UMHHH IIEPHO]T FOA.

5.50. CuerocBopHas CHOCOOGHOCTD OTPAXKTEHUM 3aBHCHT OT MX THIIA, KOH-
CTPYKIMH, BBICOTBI H YIJIa MEXIY JIHHHEH CHErO3allMTbl U IMpeotraaniiyMm
HaNpaBJIeHMEM CHeronepeHoca.

\ 3.51. CHerocbopHasg crnoCOOHOCTL OTrpa<HeHWH M3 IEePEHOCHBIX WHMTOB,
M~ /M, onipefienseTcs 1o GopMyJIaM:
IJTs1 OJJHOPAXHBIX IIUTOB C HOPMAJIBHOU OOpeLlIe TKOU

1

VB.LU] = 9nh? ’ (52)
0Ji1 MHOTOPARHDIX IUMTOB ¢ HOPMAJIBHOH OOpelIeTKOH
Vg_m =12nh’m; (53)

IJ1sL OOHOPAOHBIX IIUTOB € Pa3peKEHHOU OOpereTKOM
3

Vam = 30nh?, (54)

rme N — BBICOTA IEPEHOCHBIX LMTOB, BK/IOYAA NMPOCBeT y 3eMmd, M, N — Y4CIIO
ePeCTaHOBOK LIMTOB, BKJIOYAS MEPBOHAYANBHYIO YCTAaHOBKY; Ml — YHCIIO PALOB OT-
PaXKICHUS.

§.52. Cueroc6opHas cocoGHOCTh MOCTOAHHBIX 3a60poB, M° /M, onpene-
JIAETCA 0 GOopMyTIaM:
IUIST OJTHOPAAHBIX pelleTyaThiX 3a00pOB ¢ HOpMaJIBHOM ODpELIE TKOH

Vi== 10H?; (55)

IJIA MHOTOPAIHBIX pelIeTYaAThIX 3a00pOB ¢ HOPMAIBHOH OOpelIeTKOH
2

Vg, = 15mH?; (56)

IJIA OMHOPADHBIX peIleTYaThIX 3a60pOB ¢ HOPMAJIPHOM OOpELIETKOH M
JONOJIHHUTETPHBIX NTEPEHOCHBIX IIHTOB
3 _ 2 2.

IUTSE OMHOPSAMHBIX pellleTyaThiX 3a00pOB ¢ pa3pexeHHOH 0OpellIeTKOH
4

Vis = ISH?, (58)
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roe H — Boicora 3a6opa, Bimouas npoceer y 3emmi, m; h, n, m — 1o xe, 4to B
¢opmyne (53).

53 33. CHeroc6opHass cnOCOGHOCTh CHETO3aIMTHBIX JIECHBIX HACAKICHHMIA,
V, M~ /M, onpenensercs no ¢gopmyiie

Va.n - hPB’ (59)

roe h,, — pacueTHas BBICOTa nMecoHacakIeHHH, M, ompemenseMas no Gopmyne

(60); B — oBumas mmpuHa Monoch! NECOHACHKICHUSN, M, onpelensgemas 0o dopMmyse
(61).

5.54. PacueTHaa BBICOTA JIECOHACAKIICHUSA hp, M, OIIpenesgeTcs o gop-
MYyJIe

h,=Hy—h,—-0,2, (60)

1%

roe Hy - Bhicora pacremmii necomocamok B Bospacte 10—15 ner, npuHHMaeMast
paBHO#t 3-6 M B crenHoii, 7—-8 M — B necocrenHoit ¥ §—-10 M — B necHolt 30HE: hc —

CpedHAS BBICOTA CHEXHOIO IIOKPOBa, NPHHHMaeMasi paBHOM s crenHo#t 30HH 0,3 M,
nmecocrerntHot — 0,5 m, mecHolt — 0,7 M.

5.55. O0mana 1mMpHHa NOJIOCHI JIECOHACAXKI EHUSA , BKIJTI0YasA pa3pbIBbI MEXK-
1Ty OTHEJIbHBIMM KyJIMCcaMH , B, M, onlpenensaerca no gopmyiie

B=V,/hy, (61)

rie Vp — pacyeTHbIH 00BEM CHeronepeHoca, M 3 /M, orpenensaeMslif B COOTBETCTBHH
¢ yKa3aHuamu un. 545 — 5.49; hp — TO Xe, 4To B dopmyne (59) .

5.56. TIpy KOHCTPYHPOBaHHM JIECOHACAKICHUHM CIIeAyeT pyKOBOACTBO-
BaThCA yKa3zaHuAMH mi. 5 .30-35.39.



[TPHJTIOXKEHUFE 1

Onpenenenne HecyleH CnocoOHOCTH
H YCHJIHS BIAB/IMBaHUA MHKPOCBaH
10 pe3yNbTAaTaM NOJIEBLIX HCNBITAHHHA

1. TToneBblie HCMBITAHMA MHKPOCBAaH BKIIIOYAKOT [IOTpy>KeHHe CBal Ha TIpef-
ojiaraeMyio IpO€KTHYI0 OTMETKY C II€JIbI0 ONpPEneICHUs YCWINKM BOAaBJIHBA-
HHUSE M HEKOTOPBhIX (PH3HKO-MEXAHMIECKUX XaPaKTEPUCTHUK FPYHTA, 3 TAKXKe
X CTaTHYECKHE HCIIbITAHMsA, B pE3YJIbTaTEC KOTOPHIX ONpENeaeTCa HeCyIuas
CIIOCOOHOCTP CBaH Ha BEPTUKAIIBHYIO ¥ I'OPU3OHTAJIBHYI0 HarPy3KHU.

2. [lorpy>keHHe MHKpOCBaii OCy1IECTBIIAETCA CBa€BIABIIUBAIOIIMMH arpe-
raTamH,

3. CratHyeckHe MCIIBITAHHA CBail CIeflyeT HayuHATh ITO€JIe X BHAB/IHBA-
HMA B IIECYaHbIe I'PYHTBI Ue€pe3 3 CyT U B [JIMHHUCThIC — Yepes 6 CyT.

4. B mosneBbIX yCIIOBHAX Ha IUIOLIANKE CTPOMTEIIBCTIBA CIIEAYeT BhIOUPATH
ONBITHBIE YYACTKH H3 pacyeTa OOMH YYacTOK Ha 2 ra TEIUIML, HA KOTOpPhIX
JJOJI)KHO HCIBITHIBATLCA HE MEHee ABYX cBaH. Ilpu 31OM rpyHIbl BHIOpaHHBIX
YYaCTKOB I HCTIBITAHHH JOJIXKHBI MMETb HAMMEHBIIYI0 OTHOCUTENIbHYIO HECY -
Y0 CIIOCOOHOCTD.

5. AcnpiThIBaéMBIE CBaM CIIEAYET 3aTpy>XaTh Harpy3KaMH B COOTBETCTBUHM
CO CXeMaMH HUCIIBITAHMH, ITOKAa3aHHbIMU HA pHuc. 1. IlpH 3TOM rpy30BLI€ IUIAT-
¢opMBI 3aKpeIUIAIOT K OTOJIOBKY CBai, a Irpy3hl Ha INaTGOpMax pasMeIliaioT
CHMMETPHYHO 10 OTHOILIEHHIO K OCH CBaH.

6. Ilp MCHBITAHUAX CBAM 3arpy’)kawT CTYIICHAMH, IIpHYEM, IIEpBas CTy-
NEHb 3arpy»KeH!s OOJIKHA COOTBETCTBOBATH IIOJIOBHHE OXHIOAEMOM HOpMA-
TUBHOH Harpy3ku ', a mocnenyromme — 1/10 — 1/15 ot Hee.

7. Ilocine npwiIoXKeHUss KaXXIOH CTYIEHH Harpy3KU OCaJKH H TOpPH30H-
TAJIbHBIE IIEPpEMELUCHUS B YPOBHE OroJIOBKA CBal U3MEPAIOT IporubomepamMu
HECKOJIBKO pa3; Cpa3y IIocie 3arpyXeHUs, YeThIpe pa3a ¢ HHTepBanoMm 15
MHMH M farnee yepe3 KaxabM 1 4 0O yCIIOBHOrO 3aTyXaHHs OCaOoOK WIH Iepe-
MEILICHHHA,

8. B kauecTrBe KpUTEpHs YCIOBHOIO 3aTyXaHUs NPH KaXIOM 3arpyxe-
HUU C¢Bau IpUHHMaeTcA ocagka He Oosiee 0,1 MM 32 2 4 ¥ rOpU3OHTAIILHOE
nepemeitenue ne 6osee 0,1 mm 3a 10 mun.

9. Hcnerrauua cBad BEPTUKATbHOM HArpy3KOH IpPEeKpallaeTCa IIOCIe
“cppIBa” cBaH — PE3KOTrO IIpHpallleHUs ocankKa 0e3 YBEIHUYEHUA Harpys3KH.
Ecnu “cpuIB” cBaM He HaON10aeTCA, UCHBITAaHUE NPEKpalaeTcs Mocie Npu-
JIOXKEHHUsI MCIBITAaTENIPHOM HArpy3KH, COCTaBIAWIIEH 1,5 OT pacueTHON M NpHu
0o01IeHn ocanke ¢caau He menee 30 MM

10. UcnpITan¥ss Ha rOpHU30HTANIBHYI0 HATPYy3KY PEKOMEHIYETCS NpeKpa-
IUaTh NOCJIE MOTEPH YCTOMYMBOCTH IIO rpyHTy WIH IIPOYHOCTH O MaTepuany.

11, Jina ompeneneHua Hecylled CIOCOOHOCTH KOPOTKHX CBad B IIPOCa-
OOUHBIX rpyHTax [ THIIa 1oyIeBhbie HCIBITAHUA CTaTHUYCCKHMHU Harpy3kKamu
HeO0OXOIUMO BBIIONHATE ¢ 00s3aTE/IbHBIM 3aMaYMBaHHEM OCHOBAHUA,

12, IIpn HCIBITaHUU CBail HA COBMECTHOE BO3[EHCTBHE BEPTHKAIIBHON H
FOPHU30HTAJIBHOM HArpy30K CHayajia BBIIOJHACTCA UCIBITAHHE Ha BEPTUKAIb-
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Puc. 1. Cxembi 3arpyxenus cpait

4 — H2 BePTHKANBHYI0 HArpy3ky; 0 — Ha BEPTHKWIBHYIO H I'OpH-
3OHTAIBHYIO HaTpy3ky; I — cpasx; 2 — rpy3opas mnardopma; 3 — rpy-
3bI; 4 — aBTONOMKPpAT; 5 — rMApoauHaMOMeTp; 6 — nporuboMepny

HYI0 HArpYy3KYy, a 3aTeéM — HAa TOPHU3OHTAIIBHYI IPH IIOCTOAHHOH BEPTHKAIH-

HOH Harpyske, paBHOM 1,2 0T pacueTHOIt Harpy3KH.
13. IIpu ucnwiTaHMsX cBal MX HeCyllas CNOCOOHOCTH P IO IpYHTY OT

BO3OAEHCTBHA BEPTUKAIBHOH WIM TOPHU3OHTAILHOW Harpy3Ku onpenensercd
no CHsall 2.02.03-85 ¢ ucnonp3oBaHMeM rpaukoB ’ocafgKa—Harpyska’
WIH “NepeMeIUeHHe—Harpy3Ka'’, IpHMephl NIOCTPOCHHUA KOTOPBIX NMOKAa3aHbI

Ha pMC. 2 4 3.

14. bonee 6picTpbiM ¥ TOUHDBIM SIBIACTCA ONpeneiiCHNHE HECYIEH CIIoco0-
HOCTH MHKPOCBaH ¢ MOMOIIBI0 UMIIHHApHYeCKOH cBau-luramma (puc. 4) . Oxa

$$
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Puc. 2. I'padux “ocanxa—narpys-
Kai!

COCTOMT M3 IOBYX THIPOIWIMHOPOB,
COC[IHHEHHBIX MEX1Y COOOH V/IJTUHH-
TEJIbHOU TpYyOOH M MO3BOJIACT Olpe-
HEITUTh pa3feNpHo obuiee CONpOTUB-
JICHWE BAABJIHBAHHIO, COIIPOTHBIIC-
HHE T[I0 HIDKHEMY KOHIy CBaH M Tpe-
HHeE 110 BOKOBOH NNOBEPXHOCTH.

15. B mnpomecce norpyxeHus
CBaM-lliTamia yepe3 Kaxzmpie 10 cMm
no rnybuHe omnpepenserca obiuee
yCWiIHe (COIpOTUBJIEHHE) BIIaBJIMBa-
HHsI H CONMPOTHBIICHUE II0 HUXKHEMY
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KOHLY cBadH. IperHue no GOXOBOWH
[IOBEPXHOCTH  ONpenefAerca Kak
Pa3HOCTy OOWIEro CONPOTHBIECHHSA
B/IaBJINB3HHI0O CBAH M CONPOTHBIIE-
HHSA MO e¢ HHWXHeMy KoHLy. Obiiece
COMPOTHBIICHHE M COIIPOTHBJICHHE
N0 HMXHEMY KOHUY OHNpemenseTcA
H2 OCHOBAaHMM NMOXAa3aHHA MaHOMeET-

POB 1o popmyme

p.
1rrdB

be | Q)

4 ot

rne d; — BHYTPeHHMI OMaMeTp I'HA-

poauHaMoMeTpa, M; M — noKasaHua Ma-
HoMeTpa, klla.

16. llo pesynpraram BHaBnuBa-
HUS CBaM-IUTaMIlla CTPOATCH XOHO-
TPaMMBl NIOTPYXKeHWsi, KOTOphIe [a-
I0T IlIpefcraBJIeHHE © CBaWCcTBax
rpyn108. Ha Xoporpammbl HaHOCAT
H3MEHEHHE OOLUero CONpOTHBIIEHHA
P,, M3meHEHHE CONPOTHBIIEHHA MO
HIDKHEMy KOHUY P, u u3meHenwue
TPCHHA MO0 OOKOBOM IOBEPXHOCTH
P, (puc. 4). Ha ocHOBaHHH JaHHBIX
XOHOTPaMM TIPEACTABNACICH BO3-
MOXXHbIM Ha JIIOOOHM rnyOHHE OIpe-
HEeITUTD

VOEJIIBHOE CONPOTHBJICHHE 11O
HIDKHEMY KOHIy ¢BaK R4, xH,

Rg=4Py/(nd?); (2)

yIOEeNbHOEe TpeHHE Nno OO0KOBOH
MOBEPXHOCTH CBaH { ;, klla,

f1=PT/(ﬂdh) ’ (3)

rae d — HapyXXHbIt pHaMeTp CBaH-
mraMna, M; h — riyOHHA, Ha KoTopo#
ONpelecnAcTCA XaPaK TCPUCTHKA, M.
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FOPUIOHTANBHAR HATPY3KA T, K H

NEPEMEUEHWE “"rONo8kI" CBAN  \ , CM

Puc. 3. I'padmxcu “’Harpyska—nepemenienue”

I — pepemelleHde OT TOPH3OHTAITBHOM HArPy3KU  TOJOBBI”
ceau Oe3 maitbsl; 2 — To ke, ¢ Waitboit muamerpoMm 40 cM M BEICO-
To¥ 30 cM; 3 — 10 Xe, cBau ¢ miafi®oi muamMeTpom 80 cM M BEICOTOIM
30 cm; 4 — nporuGomepsl; 5 — watiGa; 6 — cBas

17. Ina pacuera cBad mo MarepHaly M BoIOOpa CBACBIABIIMBAIOIETO
00OpyZIOBaHUA INPUHUMAIOTCA MaKCUManbHble 3HAUEHUs YCWIHH BlaBNHBa-
HUs, [IOJTy4EHHbIE SKCIIEPUMEHTAIIBHO HA IUIOINA/IKE CTPOUTENHCTBA.

18. Pacuetnnie xapakrepuctukd R u f; B popmynax (2) u (3) mia on-
perieyIeHus Hecylued cnocoOHocTH c¢Bau © HAXOOAT Ha OCHOBAHWUM CTAaTHUEC-
KHX HCHObITAHWH CBaM-IITAMIIA, BBIIOJIHAEMbIX AHAJOTMYHO HCIBITAHUIM
MuKpocBai. [Io pesyibraram HCIBITAHMHA CTPOAT rpadUKH U3MEHEHHUA COMPO-
THUBJIEHHH T'PYHTa O HWKHEMY KOHLY U BOKOBOM NOBEPXHOCTH CBAH M COOT-
BETCTBYIOUMH UM rpa¢uk ~ocajgxa—Harpy3ka’’ (puc. 5). Benuumne @, onpe-
nenAaemoi no m. 13 mpun. 1, coorBeTcTByIOT 3HaueHHsA R v f; , KoTopbIe Haxo-

H oH
OAT gerneHueM Py 1 P cOOTBETCTBEHHO Ha IUIOINAb NOMEPEYHOro CeYCHHA
MHKpOCBay M IDTomagb DOKOBOH MTOBEPpXHOCTH CBaH, 3ariiyOJIeHHOH B IPYHT.
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Puc. 4. Cpas — muTamMn ¥ XOZOrpaMMBbl €€ HaTPyKEeHMA

a ~ cXeMa CBaWl — WITaMria; & — XodorpaMmal Conpo-
THBNeHMi; ] — rugpomMHaMoMeTp; 2 — WITOK; J — rop-
meHs, 4 — KaMepa ¢ MHIPOAreHIOM: J — VIJIMHHTETbHAA
1pyba: 6 — HaxkoHeuHHK cBaum; 7 — TpyOompoBof BhICO-
KoTo maBnenusi; § — MaHoMmerp; Py — ycunue oT Tperus
mo GokoBo#t mosepxHoctH; Py — ycwime mo mKHEMY

KoHIly cBaH; P — obliee ycumie BNaBMBaHus
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Puc, 5. I'padmxx no pesynbratam uCHBITAHMA CBAHM — LITaM-
N3 Ha BEPTHKANBHYIO HArPY3KY

4 — paclnpeliefieHue BEPTHKAIBHON HAT'Py3KH MexXOy
HIDKHHM KOHUOM H 60oKoBolf mOBEPXHOCTHIO cBau; & —
"HATPy3Ka—ocaaka”; I — ConpoTHBNEHHE Mo 6OKOBON MO-
BepxHoctt (Py); 2 — conpotupnenue no muxuemy xomnny

CBaM (PH)
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T[IPHJIOKEHHE 2

Ilpumep
pacyeTa YCHIIMH B IUIEHKE OIPa)kKdeHHA TEIUTHIIbE
OT BETPOBOH HArpy3KH

Ucxoonwie Oannvie. Cxema ycwini B IUIEHOYHOM OTpakIIeHUH IIpHBeEeHa
Ha puc. 6. CKopocTHO# Hanop BETpa Ha IOBEPXHOCTH OTpaXienus q = 360 {1a;
TOJIUMHA TUIeHKHY paBHa 1,5+10~° m; miomans ceueHKs MONOCHI TUIEHKY LiH-
puot 1 m F = 15-10—* m* ; monyns ynpyroctu mienkn E = 7561 5 =
= 112,5 mlla (BeTpoBaa Harpyska COYETA€TCS CO CHETOBOM); PpacCTOSHHE
MEXOY BETPOBBIMHM KaHaTaMU b = 2.6 M; UIMHA XOPIbI CErMEHTA, COSNUHSI0-
l1IeH 3aKpelUieHus IUIeHKH, a = 5,8 M; cTpenka cermedTa h = 0,94 M; mMakcH-

MaTBHBIH HAYTBHBIH PAIHyC KPUBM3HBI OBEPXHOCTH Orpaxenus Rg =

= 6,5 M. YroJI HakJIoOHa XOpObl a K FOpH30HTY Y = 400,
Heobxo0umo onpedenurs: yCUIIHA B ITICHKE OT BETPOBOH HATPYy3KH.
1. Oupenensem cpeqHUH HAYaJIbHBIA pAOgUyC KPUBU3HbI IIOBEPXHOCTH OF-

paxkaenus no dopmyrie (19)

cp 094 587
RY = ol = 4.94 m.
2 8094

2. BorurcnsieM HauaJIbHYI0 [THHY IU1IEHKH |, o ¢opmyne (18)

3,14-4 94 5,8
bg = - arcsin ————— =62 M,
900 2-4.94

3. OnpenensieM 3HaueHUst KO3GDPUIHEHTOB ¢, K, n, M COOTBETCTBEHHO IO
dopmynam (24), (23), (21), (20).

1,5-10% +( 1-125-108-1,5-10 "% —1,5-10%) 0,019(5,8/0,94 —2)
— :-0,986;

C:

[ 280 +(360 —280) 0,019(5,8/0,94 —2)]53,6

58 00425 / 58
k =0,049( 22,5 _._....) b ( il 2) =0826;
0.94 26> \ 0,94

. —
n=+/ (58/094)2 =336;

53,6 (360 — 30) 8 {2094 \/360—30
m = 1 _(1 - — 1} x
1,125-108-1,5-10* 58 280
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58
x[115+2,8-2,63 128 —~ }=451.
0,94

4. BprukcnseM 3HaYEHHs HArPY30K H COOTBETCTBEHHO -
nam (16) u (17) 14 1o Gopmy

360 — 30

qQi = - — ~—— - -= 191 Ila;
(6,24,94-451-3,36) /(14002 6%) + 1

q, =360 — 30 — 191 = 139 T,

>. Onpenensem payc NOBEPXHOCTU OTPaKAEHUA B Ne(POpPMUPOBAHHOM
cocroanui R no ¢popmyne (22)

R =494-0,826- 0986 = 4 m.

6. Haxogum MakcumaribHOE KOJIbIEBOE MOrOHAXKHOE YCHIHE Mo (dop-
mye (13)

P, = 1914 +30:6,5 = 959 H/m.

7. Haxog¥M MakCHMaIpHOE NPONONBHOE MOroHaXKHoe ycwine mo ¢op-
myne (14)

ol . i —

139%.9 2.1 125-108+1 §.10—% K 2.9 g2
P2=\/(1( 6 1,,1_5‘4 0%:1,5-10 )z+ 139 42,6 486 H/m.

8. OnpepeniseM ycHiiye B BeTpoBoMm kanate T, mo dopmyne (15)

T, =1396,52,6 = 2350 H.

9. Crpenka nporuba orpaxacHus cocraBUT o dopmyie (27)

£=4_094_+ 4> _582/4=03m.

10. HaxomuMm yriibl HAaKJIOHA OrpaX/IeHHA B BEPXHEM M HIDKHEM 3aKpell-
nenusx no dopmynam (25) u (26)

v = 40° (3apaHHOe 3HaYeHHE) ;

5,8
a= arcsin 400 =69
2-4

B = 90°(6°+2-40°) =4°,
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HIPHJIOXKEHHUE 3

[Ipumep
pacyeTa CHCTSMBI OTOIUICHHSA TEILTHIIbI
C IIIaAKuMH TpyOamu

Hcxodnvie Oannvte, Temwnuua Gnounas rwiomagsio 15000 m?, xoaddu-
IMeHT orpaxpenus K = 172; riolfjags BepTUKANbHBIX Orpaxpexnui Fy, =
= 1350 m? , HaxnouubIxX F o, = 16650 m? ; Hapyxablil AMAMETp IIaIKUX TPy
d. = 57 MM, BHyTpeHnus aviamerp d = 51 mm; guHa Tpyb B perucrpe CHc-
TéMbl OTOIWIEHUA |, = 88 M; pacuerHaAa Temilepatypa BO3[yXa B TeIUTHIE
15°C; oTHOCHTENbHAA BIAXHOCT BHYTpeHHero Bosnyxa 60 %; Temmepary-
pa noBepxHoctd nousst 15°C; pacuerHas TemmepaTrypa HapyXHOTO BO3YyXa
(HauGoree XoJMOMHBIX CyTOK) ty = —35°C; ckopocts Betpa v = 5 M/c; Ha-
yaJibHast TeMIleparypa TelUloHocHrens t, = 95°C; koneudas temmeparypa

remnoHocurens t . = 70°C.

Heobxo0umo onpedenurs: TEIUIONOTEPU TEIUIMLEI, TpebyemMyio MOBEpX-
HOCTbh HarpeBaTeiIbHbIX NPHOOPOB.

1. Tlo rpaduky puc. 12 Haxonum TemonoTepu Larpa rewidusl. [fpu cko-
POCTH BETpa 5 M/C M pacyeTHO Hapy>KHOM TeMIlepaType Bo3yxa t = —35°C
Q =460k =460-1,2 =552 Br/m?.

2. Ilo rpadbuky puc. 13 onpenensem TpeSyeMyo NOBEPXHOCTh HArpeBa-
TeNbHBIX NpubopoB. [IpH cpenHen TeMIlepaType TEIUIOHOCHTENA t cp
= 82,5°C u HauanpHOI TemIepaType TeIUIOHOCHUTENA t. =95 OC ynensHas Io-
BEPXHOCTh HArpeBaTeIbHbIX IIPUOOPOB paBHA

Frp=107-107°Q=1,07-1077-552 = 0,591 M?/m?.

3. OnpenensieM pacxof, TeIIOHOCUTENA. [IpH pa3HOCTH TEMITEPATYPhI TEII-
noHocurenss At = 9570 = 259C u TeIUIONOTEPAX IIaTpa TEIwIUNnb Q =

=552 Br/M? pacxon TeIUIOHOCHTENI paBeH

G = (552-3600)/(4,1810%25) = 19 kr/ (um? ).

4. OnpepensaeM NapamMeTpbl CHUCTEMBI OTOIUIEHHMs BCEH TEIUTHLBI IUIO-
manpio 15000 m? .
TernonoTepy TeIUIUIIbI

Q° = Q-15-10° = 552:15-10% = 8280 xBr.

[loBepxHOCTh HarpeBareIbHbIX NPUOOPOB, pa3MeELLIaéMbIX B 00ObEME TEIl-
11454103

F“Y = F

.15-10° = 154103 = 2
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Pacxon TemnoHocurend B Tpy6ax

G = G-15-10% =19 45103 = 245:10° kr/u.

ITPHJIOXKEHUE 4

[TIpumep
pacueTa CHCTEMbI OTOIUICHHS TEIUTHILHI
¢ opeOpeHHbIMH TPyOaMH

Hcexoonvie Oannuvie, Termmmiua O6mouHas wiouiansio 10000 Mz, Ko3(dPHu-
IMeHT orpaxaenus k = 1,28, HanouBennwit 06orpeB riagkumm TpybamMu Ha-
pyxHsiM muamerpomd, = 0051 M ¥ nmowappio NMOBEPXHOCTH Fp =

= 0,2 m?/m?*. KoncTpykTuBHBIE NapaMeTpsl peGPUCTBIX NPHOOPOB: HAPYX-
HbIH IMaMeTp raagkod 1py6er d, = 0,051, nuamerp pebpa D = 0,111 M, BbI-
cora pebpa h = 0,03, tonumua pedpa 6 = 0,001 m, K03 PHUIHEHT TEILTOMPO-
BoftHOCTH peGep A = 57 Br/(M°C) , mar pebep S = 0,016 M, IWwiomaip HoBepX-
HocTH peGep Ha 1 M bl npubopa F ,p = 0,98 M2 /M, ITOLIazp HOBEPXHOC-
TH TanKoit TpyGsl Mexny peGpamu F o1 = 0,15 m* /m. Crenens uepHOTH TO-
BEpXHOCTH ITIAAKHX TpyO, NMOYBBI U pebep €. = eH = €p = 0.9, orpaxxnenus
€o = 0,94. llapamerpsr remnonocurensa: ty = 1307°C, t,. = 70°C. Pacuernas

TeMIIEpaTyPa Hapy>HOTOo BO3yxa (HanboIee XoMoAHbIX CyToK) ty = —25°C,
CKOPOCTb BeTpa v = 6 M/c.

Heobxooumo onpedeaurs: TEIUIONOTEPH TEIUTHLBI, TpeOyemyo MOBepX-
HOCTb TMafKHX TpyOD peOpHUCTHIX HArpeBaTelIbHLIX NMpUOOPOB M pacxor TEmIO-

HOCHTEJIA B CUCTEME OTOIUICHHS,

1. ITo rpaduxy puc. 12 onpepnensem TemwionorepH Teruupl. [Ipu ckopoc-
TH BeTpa 6 M/C ¥ pacueTHOH HapyXHO# TemmepaType Bo3ayxa —25°C remwro-
NoTepH TelTuibl paBHbI Q = 380 k = 380+1,280 = 486 Br/m>.

2. Haxooum KOJIM4eCTBO TeIUia, lieperaBaeMo€e B TEIDTHILY IJIadKUMH TpY-
OaMM CHCTE€MBbl HallouBeHHOro oborpeBa. JDisi 3TOro BHauajle ompenenseM:

a) TEMIIEpATypy OT PXKJICHHSL 11O rpaduky puc. 19; npu Hapy>XHOH TEM-
nepatype Bosnyxa —25°C M ckopocTH BeTpa 6 M/ OHa paBHa 7, = — 7,5°C;

6) yaenbHBbIH TEIUIOBOM MOTOK H3IYUeHHEM OT INaAKHX TpyO Ha Orpax-
geHua no rpadpuxky puc. 17, llpu tep = (130+70)/2=100°C, 7, = -17,5°C,
€ =09uey =094,

dro =410 € €, = 410-0,9:0,94 = 347 B1/m?;

B) yHOENpHBIA TEIUIOBOH IIOTOK HMITyyeHHEM OT IVIafKHUX TpyD Ha MoyBy
o rpaduxkam puc, 16, ITpu tep = 100°C, €r * €5 =090,9=081

Qg = 290 Br/m?;
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r) Ko3¢p(HUIMeHT KOHBEKTHBHOTO TEIUIOOOMEHA WIA IadKHMX Tpy6 MO
rpauKy prc. 15. Tlpu t . = 100°Cud, =0,051 m

ar = 8,5 Br/(M2-°C);

n) Ko3h@PUUMEHT TerulooOMeHa U3TTyueHHeM TIIagKUX TpyO Mo ¢08Myne
(37). pu qppy = 290 Br/M?, q o = 347 B1/M? | t cp = 100°Cuty = 15°C,

o = (290 + 347) /(100 — 15) =7,5 B1/ (M?-°C);

€) monHbli K03 UIMEHT Tellonepenau TIIagkHXx TpyO mo dopmyre
(36)

k.=85+75=16 Br/(M*°0C).

KosmuecTBO Tensia, mepegaBaeMoe B TEIUIHILY TJIaIKHUMH TpyOaMH cCHCTe-
MBI HaIllOUBEHHOTro oforpesa, onpenensemM 1o popmyne (35)

Qp = 16(100 — 15) 0,2 =272 Br/m?,

3. Onpepensem TpeOyemMylo IUIOLIANp MOBEPXHOCTH IMAgKUX TpyO peo-
PHCTBIX HarpeBaTelIbHBIX IIpUbopoB. s 3TOro BHayasie HAXOOUM

a) XapaKTepUCTHKM peOpUCTOro Har peBaTepHOro npubopa:

IPUBEICHHYI0 BbICOTY pebpa mo dopmyne (45) npu h = 0,03 m, D =
=0,111™m,d,; =0,051 m.

h'=003[1+0805(0,111/0,051)] =0,038;
k03bduiment m no dopmyne (46) npu A =57 Br/ (M-°C) 13 =0,001 m

m=387/ 570,001 =162 1/m;

K03¢pPUIMEHT TepMUUYeCKOH 3PPeKTUBHOCTI pedpa o rpaduxky puc, 20
npuh=0038 Mmum=162 1/m

E =088;

CPEHIO TEeMIIEPAaTypy NOBEPXHOCTH peOpHUCTOro mnpubdopa mnpH ton, =
=100 °C, F,1 = 098 m%/m, F;1 = 0,15 m*/m, E = 088, t5 = 15°Cpn0
dopmyne (47)
Tp= 100 — [0,98(1 —0,88) /0,98 + 0,15)] (100 - 15) =91,1°C;
Ko3DPUIMEHT $p MO rpaduxy puc. 18 npu S/D = 0,144 mu d;/ D=
=0,46

Pp = 0,31;
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6) ynenbHBIA TEIUIOBO# MOTOK HM3IIyueHHEM OT peOpucTex Tpy6 Ha or-
paxaenue no dopmyne (43) npu €, = 0,9, €, = 0,94; T =91,1°C, 7, =
=_.759C, ¢p =031

273+91,1, (273175 4
qu — 2,84'0,9"0,94 ——————— ) —_Y ) 0531=
=93,2 Br/m?;

B) yHeNbHBIA TEIUIOBOM MOTOK H3JIyYEHHEM OT PEGPHCTBIX TPYG HA IOU-
By 1o ¢popmyne (42) npu €p = 09,€¢,=0,9, To = 91,1°C, ¥p = 0,31

273+91,1\4
Qpy = 2.840,9-0,9 (__-__ ) 68,8 0,31=758 Br/m?:

100

r) Ko3¢@dUIMeHT KOHBEKTMBHOrO TeIUI0OOMEHa Ha pebGpHCTBIX Tpybax
o dopmyne (40) npu Tp = 91,1°C, ty = 15°C

3
apk = 1,33 v/ 91,1 — 15 =5,65 Bt/ (m*.9C);

1) Ko3bbuuMenT TerwiooOMeHa HanyueHHeM pebpHUCTBHIX TpyD mo dop-
Myne (41). Tpu qpp = 75,8 B1/Mm2, dpo = 93,2 B1/m?, Tp = 91,1°C, t, =
=15%C

apn= (758+ 93,2)/ (91,1 — 15) = 2,22 Br/ (M*-°C);

e) npuBeleHHbH KOIDPHUIHMEHT TEIWIOQTHaYH OpeOpeHHOH TpyObl NO
dopmyne (39). Ipu O = 5,65 Bt/ (Mm% -°C), Ao = 2,22 Bt/ (M?-°0),
Fp1 =098 Mm% /M, Frp =0,15m% /M, dy =0,051 M

5,65+2,22) (0,98 + 0,15
_ (56 )(098+0,15) = 55,5 Br/(m*.9C);
3,140,051

a mp

)K) TepMHMUECKOE COIpOTHBIIEHHE opeOpeHusa no gpopmyrie (44) npu us-
BECTHBIX BXOIALMX B Hee MapaMeTpax

) 3,14+0,051:0,98 (1 — 0,88)
OP  (0,15+0,98) (0,15 +0,.98:0,88) (5,65 + 2,22)

I

R

=2,11-10 3 m2.9C/Br;

H) Ko3DODUILHEeHT TeIrrionepeayn pedpUCTBIX NpHOOPOB MO dopmyIe
(38) npu Anp = 55,5 B/ (M?%-9C) u Rop =2.,11-107° m?.°C/B1
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kp=1/(1/555+2,11-1077 ) =50 Br/ (M*-°C).

Tpebyemyo moBepxXHOCTb MIagKux TpyD peOpHCTBLIX HArpeBaTelibHbIX
npuGopoB omnpenensem no popmyie (34) npu Q = 486 Br/m?* Q. = 272Br1/
[ M2, kp=50B1/ (m2.°9C), Tp = 91,1°C, t, = 15°C

Fp= (486 — 272 — 40) [[50(91,1 — 15)]=0,046 m? /m>.

4. OnpenenseM pacxonbl TEIUIOHOCUTENA B CHCTEME OTOIUIEHHA :

a) B rnagkux tpybax HanmouBeHHOro oGorpema no dopmyne (48) mpu
Qr =272 Br/m*, ¢ =4182 IIx/ (xr-°C), t ; = 130°C, t . = 70°C

G =272/l4182(130 — 70)}=1,085-10"3 xr/(c-Mm?);
0) B peGpuCTBIX TpyDax 1o ¢popmyie (49)
Gp = (486 — 272 — 40) [4182(130-70)]= 0,695-10 2 Kr/ (c-m?) .

d. OnpenensgemM napaMeTpbl CHCTEMbl OTOIUIEHHA BCEH TEIUTHIBI IDIO-
miampio 10000 m2 ;

TEIUIOMOTEPH TEIUIUIILI
Q. =Q-10" = 486-10" = 4860 KBr;
IUTOLa/Ip MOBEPXHOCTH IJIafKUX Tpy6 HAIOYBEHHOTO 00OrpeBa
Fr.=F.10* =0,2.10% = 2000 m?;
IUIOLIAMb MOBEPXHOCTH IJIAAKUX TPYyD peOpUCThIX MPpUOOPOB
FY =F 10" =0,046:10" =460 m?;

P P
pacxoj TCIUIOHOCUTENA B INIafKUX TpyDax HAOYBEHHOIro oborpeBa

G.=G.10* = 1,085:10~% 10" = 10,85 Kr/c;

pacxo/l TEIJIOHOCUTEN S B PeOPHUCTHIX OTONMHUTENBHBIX TPyDHax

Gp= G,-10* =0,695:10 ~2 -10* = 6,95 kr/c.
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[IPHJIOXEHUE 5

Npumep
pacueTa TeIDIMIIbI C CHCTEMOH
xoMOuHHpoBaHHOT0 060rpeBa

Hcxoonvle Oannvie. TemwnmMuma aHrapHas ¢ TOANOYBEHHBIM 0DOrpeBoM
wiomwageie 1000 m* u nponerom 1 = 14 M, xo3pdHLMeHT OrpaxKueHus k =
= 1,55, war TpybonpoBoOoB mnoamouBeHHoro oBorpesa S = 1,5 M, pacuer-
Hasl TeMIlepaTypa HapyXHoro Bosmyxa ty = —30° C, ckopocTs Betpa v =
= 6 M/c, TeMmeparypa nosepxHoctd nouBbl 15°C, oTHOCHTenBHasm BIaX-

HOCTb BHYTpEHHero Bo3ayxa 60 %, HauanpHasg TeMOepaTypa TEIUIOHOCHUTE-

ns 130°C.
Heobxo0umo onpedenurs: TEIUIONOTEPH, TEIUIOBYI0O MOILHOCTh KaJo-
pradepHOoro oborpeBa U TpedyemMylo MOBEPXHOCTh HAarpeBaTEIbUbIX IPHOOPOB.
1. Ilo rpaduxy puc. 21 HaxomuM TEMNONMOTEPU LIATPA TEIUTHIBE IPU MaK-
CHM@IBHOM MOIIHOCTH KaltopHdepHoro oborpesa. [Ipu ckopocTH BeTpa 6 M/c
H LIare Tpy0onpoBOgOB NOLAMOYBEHHOTO oborpena 1,5 m

Q=9,7k (20 —ty) =9,7°1,55 (20 + 30) =752 B1/m?.

2. llo rpaduxkam puc. 22 onpegernaeM TpebyeMyr MOBEPXHOCTh Harpe-
BATEJIBHBIX NMPUOOpPOB. IlpH nposnere Termnuil 14 M U HapyXHOH TEMIIepaType

K .
~30°C ona pasua F rp = 0,495 m?/ M? WM [Is Beell TeImubl TpeSyemas
IOBEPXHOCTH HATPEBATEIBHBIX IPpHOOPOB paBHa 495 M?.

3. Ilo rpadpuxam puc. 24 HaxopUM MAKCHMAJIPHYI0O MOLUHOCTh KaJIOpH-
dbepHOro 0b6orpena

n=1-975(0495/752) 102 = 0,36 wiu 36 %.

W3 tabn. 10 npy 3amaHHbIX HCXOTHBIX YCIOBUAX CileyeT, YTO ONITHMAalIb-
Hasg MOILHOCTb CUCTEMBI KanopudgepHOro oborpeBa OO/DKHA HaXOIUTHCA B
npenenax 25 —35%. IlonyuyeHHoe 3HayeHHE 71 MPAKTHYECKH YIOBJIETBOPAECT
3TOMY YCIIOBHIO.

TTPHJIOKEHUE 6

Meroouka
onpeneeHus 00reMOB CHEronepexoca

Hcxoonsie Oannble. 3ajaH pavioH CTPOMTENIBCTBA TCIUIUI, H ONpelesieHa
OiIKarInaa K MECTY CTPOHUTEIIECTBA METEOPOJIOrHUeCKasn CTaHIUA.

Heobxo00umo onpeodeaurs: o6beM CHEronepeHOCOB II0 (PPOHTY 3aUIMThI
V . ¢ BEpOSITHOCTBIO €r0 NOBTOpeHHd 5 %.

1. U3 Tabnuu Meteoponoruyeckux craHuui TM-1 mo xaxxgoMy 3UMHEMY
Mecsly 3a nepHona He MeHee 10 ner BbIOMparOT OJaHHBIC O HAIIPABJICHHH H CKO-
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POCTH BeTpa, TeMIieparype BO3[yXa, CYTOYHBIX OCAaKaX, BhICOTE CHEXHOIO
MOKpoBa. Havaiom 3uMMBI cileiyeT CUMTaTh MOMEHT HACTYIUIEHHS IOTOIBI C

OTPUUATEIbHOM TeMIepaTypor. Popma 3amucH METEOPONIOrMYeCKUX HaHHBIX
npuBeneHa B 1ab. 1.

Tabnuupal

Meteoponoruyeckye JaHHBIE 32 , . .. . . & MecCH1]
19... rona
Uucrro | Cpenne- Hanpasnenue ¥ CKopocCTh BeTpa, M/c, | Ocanx¥ | Bricora
MeCsIIa CYTOMHAsT B 4acChi CYTOK 32 CYTKH, | CHEXHOrO
TeMIIepa- — — MM NOKPOBA,

| rypa, °C {1.00 I 7.00 13.00 :, 19.00 cCM
1 3,6 0 0 IONB-6 KIOB-1 5.5 -~ B
2 - 0,1 CCB-18 34 3-4 34 18,0 8
3 —4.1 B-1 C-1 C3-5 1034 5,9 8
4 - 4.0 0 CCB--3 3C3—4 0 0,9 10
5 —-18 0 CCB-3 3C3-4 0 0 0

2. Ha ocHoBaHMH [aHHBIX Ta6i. 1 menaoT BBIOOPKY YKMCIIA CIIy4aeB, KOT-
IJa CKOPOCTh BeTpa NMpEBBILIAET 5 M/C NMPU OTPHUATEIIBHON TEMIIEpaType U Ha-
JIMYUH HA TIOBEPXHOCTH 3€MIIH CHEXXHOTro MOKpOBa (1o BochbMH pyMbam) . Ecriu
METEOPOJIOTHYECKHUE HADIII0/IEHUs 33 BETPOM Ha CTAHUIMM BEOYTICHA MO 16 pyMm-
DaM, HEODXOOMMO CIIyYad IIPOMEKYTOUYHBIX BETPOB [EIUTh MEXIY BOCEMBIO
OCHOBHBIMH pyMOaMH IIPpUMEPHO IMON0JIAM, OTHOCH ITI0J1YUYEHHbIE [JAHHBIE K CO-
CEeMHUM OCHOBHBIM HanpariieHUsAM. Popma 3arMcu uKcrna cliyyaeB Berpa oIpe-
[EIIEHHOH CKOPOCTH M HallpaBJICHHUA IIpUBeeHA B TabII. 2,

TaOnupa 2

BegoMocCTb
4¥CJia CNydYaeB BeTpa onpeaeiaeHHOR CKOPOCTH
H HATIpaBJICHUA 33 3umy 19..,.. ~19....rT.
e _

Ckepocrs Yucno ciyvyaes BeTpa ¢ HallPaBJICHHEM
BeTpa, —_—— : — ~ -
m/c C ICB J B T 0B LD [103 {3 ] C3
6 12 - L 3 10 - 2 6
7 14 - 2 3 1 1 6 4
8 18 1 3 8 1 — 6 3
9 _ _ -~ _ _ _ _ —
10 18 1 — - 1 1 3 8

L
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3. 1114 iKaXI0M CKOPOCTH BETpa O pyMOBaM OIIpeeIsIoT
MHTEHCHBHOCTP NEPEHOCa CHEra, MB}J (M) ;

CYMMAapHYI0 IIPOOOIDKUTENIBHOCTD BeTpa, U,

oO1Mit mepeHoc cHera, M> /M.

MureHcuBHOCTH niepeHoca I, M7 [/ (M-u) , onpenensior mo dopmyie

[=cv’ (1)

rae C — KopOHIUMECHT NMPONOPIHOHATIBHOCTH, IPHHAMAEMbIl paBHbLIM 3,1-10"4;
V ~ CKOPOCTb BeTpa, M/cC.

CyMMapHas MpoOOIKMTENIBHOCTh BETpa MO KaXaoMy pyMOy OIpemens-
e1CA KaK NPpOU3BENEHUE YUCIA CIIyyaeB BETpa HAHHOM CKOPOCTH HA MPOHOJI-
XUTEIIBHOCTP OJHOI'O CJIy4dsi, pABHOIO 6 4, TO €CTh IIEPHOAY MEXOY LBYMA
OouepenHbIMH HAOMIOAEHHAMHU Ha METEOPOJIOTUMECKOM CTaHIHIA.

O61mmit nepeHoc cHera 3a 3UMy JIaHHOTO HallpaBJIeHUA ONpENenseTCa KakK
NPOMU3BEHECHNE HHTCHCHUBHOCTH NEpEHOCAa CHEra Ha CyYMMApHYH IIPOLOJIXKH-
TEIBHOCTL BeTpa. PopMa 3allHCH ONpERENeHUs CyMMAapHOTro NMepeHoca CHera
32 3UMy QPH ONPEHENeHHbIX CKOPOCTAX BETpa IO OTACIBHBIM IFOPU3OHTAM
MpUBeaeHa B 1abi. 3.

4. Hcrionp3ys JaHHbIE O CYMMAapHBIX NEpeHOCaX CHera 3a KaXIyIo 3HU-
My 1o pymGam (TabGmi. 3), Onpemensior IEPEHOCH CHEra 3aJaHHOM BEpOsT-
HOCTH 32 BeCh IIepHON HAONwmesus. Jnsg 3710ro 3HayeHUs1 rogoOBhIX O0OBEMOB
CHErONEPEHOCOB IO KaXaoMy pyMOy pacrionararoT B yObIBaroneH I10cieno-
BATEJIRHOCTH, KoMy 3HaUCHHIO NEPEHOCA B KOHKPETHYIO 3UMy, HauUHasd
CBEpXy, NPpHCBaUBAeICHd MNOPAIKOBBIA HOMEpP, 3areM OIpenersieTcs Cper-
HAM Iepuon BpeMeHd T, B TeueHHe KOTOPOro JaHHBIH 00BEM CHEromepeHoca
NOBTOPAETCA OAMH pa3, 110 popmyre

T=(n+04)/(m-03), (2)

I'me N — Wicno 3UM B POy, g KOoTophIX oOpabaTbipanmdchk HabmiopeHust; M —
HOPAOKOBBIH HOMEP HaHHOI'0 3HAYCHU A NIepeHOCa CHEra B psijy.

Pe3zynpTatel pacueToB CBOHATCA 1O ¢opme, NpencraBieHHoN B T1adi. 4.

Ha oCHOBaHUY [1aHHBIX TaOJI. 4 CTPOAT IMIIMPHYECKYI0 KpUBYI0 paclipere-
JIEHUA NepeHocOoB cHera. A MOCTpOeHHA SMIUPHYECKOH KPHBOH HCIIOINb-
3VIOT JIOTAapUPMHUECKYH CETKY, Ha OCH aBCclMcC KOTOPOH OTKIIAbIBAOT IIe-
puoabl T OTAENPHBIX IIEPEHOCOB B rofiax, a HA CAaMOM CEeTKE TOUKaMM 0003Ha-
YalT COOTBEICTBYIOLME ITUM II€pHOAM 3HAUEHMA cHeromnepeHocoB. Coenu-
HAA TOUKHM, NOJYYalT SMIHUPHUECKYI0 KPUBYIO pacnpeneicHus (pPHCYHOK ).
[IyreM sKCTpanoiAuuy "BOCTPAUBAT KpPUBYIO pacnpenelleHus OO 3aJaHHO-
ro nepuona HaGnrogeHuu. 1o xpuBoit pacnpeneneHus onpenesisgoT 00beM CHe-
rONepeHoca ¢ BEpOATHOCTHIO NOBTOpEeH A OOMH pa3 B 20 jer,

5. Ha ocHoBaHMH OaHHBIX 06 06beMax MepeHoca CHera ¢ 3a[JaHHOH Bepo-
ATHOCTBHIO CTPOAT PO3Y NEPEHOCOB cHera JIjisg 3T0ro no OTAenbHEIM HallpaBjie-
HUSIM rOPU30HTA B MAaCIITade OTKJIaAbIBAIOT COOTBETCTBYIOLIME JAHHBIE O I1¢-
peHocax cHera B M° /M. [TonydyenHple TOUKH COENUHAIOT MeXOy cOG0H B BUE
MHOT'OYTOJIBHUKA.
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0L

BegomMocTs nepesoca cHera3asumy 19... — 19... rr.

Cxo- {Hn- Hamnpassnenue BeTpa

POCTB |TEH- |- —-——— - T ——— _

BETpa,|CUB- C CB . B I0OB 10 103 3 l

M/cC 1HOCTI= ————————— ] + : +- - —— g ——
inepe- jnpo- [06- |npo- {006- }jupo- |06- jnpo- |ob- |npo- job- [upo- (06- {npo- {06- |npo-
HOCa {flon- | MK | pon- |MM# |Jon |wwit | gon- |wmid |don- |wmMd |don- |umid|pmon |umi | mon-
CHETa, K- | Mepe-| KHU- | 1epe- | KU- |nepe-| xu- |[nepe-|xu- |nepe-|ku- |[mepe-xKu- nepe-!xcn-
M~/ |tenw-|Hoc | Temp- {Hoc |Temp- |Hoc |Tems- |Hoc |Tems-|Hoc |Tems- |Hoc |Tens-| moc- | Tenn-
/ (M&)| HOCTB| CHE- | HOCTD| CHE- | HOCTB|CHEe- ) HOCTh|CHE- | HOCTB| CHEe- |HOCTB|CHE- |HOCTB] CiHe- | HOCTb

BeTpa,ra, HBe'rpa,ra, | BeTpa,ra BeTpajTra, {BeTpa,ra, |BeTrpa,ra, |meTpa, Tra, |BeTpa,
y M¥% |y M3/ |y M3/ |u M3/ |y M3/ |4 m?/ |y m*?/ |y

| | /M | /M | /M Mo /M /M /M

6 0,067 72 48 -~ - 6 04 18 1.2 60 4 — — 12 04 36

7 0,106 84 29 - — 12 1,3 18 19 6 06 6 06 36 38 24

8 0,159 108 17,2 6 1 18 33 48 76 6 | - — 36 5,7 18

9 0,226 — — ~ — — -~ — — - — — — S — —

10 0,310 108 335 6 1,9 -~ - - - 6 19 6 19 18 56 8

11 0413 — — — ~ — — - - — — - — - -

12 0,536 66 354 -~ - — - - - - — — — 6 32 -

13 0,681 — — - — — ~ — ~ ~ - ~ ~ 12 82 -

33 3U- — 510 195812 29 36 5§ 84 10,7 90 19,2 18 10,1 126 32 86

MYy

Tadbnguuyua 3

C3

oOnmH nepesoc
cHera, M’ /m

2.4
2,5
29

14,9

22,7



Tabnuua 4

Cpeanue nepuoas! sMnupwueckoit NOBTOPHAEMOCTH
NMEPEHOCOB CHEra no pymoy

s

[lepeHochl Homep psana n+04 m- 90,3 1 Cpenmuiit nepuon,
CHB(?I‘E 32 3UMY | T, ronsl
M~ /M
A y _— —_
320 1 104 0,7 14,9
290 2 10,4 1,7 6,1
275 3 104 2,7 39
237 4 104 3,7 2,8
208 S 104 4.7 2,2
196 6 104 5,7 1.8
172 7 10,4 6,7 1,6
168 8 10,4 7,7 1,4
147 9 104 8,7 1,2
130 10 104 9.7 1,1

6. Ha ocHOBaHMM pO3bI CHErOIEPEHOCORB ONPEIEIIAIOT CYMMAapHbI 00BbEM
CHeroIlepeHoca, KOTOphIM NOJDKHA 3a/iepXMBaTh cHerosaumra. CyMmapHBIi
0bbem cHeronepeHoca, M /M, 0 (GPOHTY CHErO3aLMTEl BEYUCIIAIOT IO GOp-

MYyJIe

V=2 V;sine,

(3)

rre Vi — PacCueTHbIE CHETOMCPEHOCHl o pyMmbaM, M> /M; @ — yroy Mexxzy Hampas-
JICHUEM BETPa H JIKHUEH NPOEKTHPYEMOH CHero3aliMThI OHON TOTOBUHBL T'OPH3OHTA

V m3/m
oy —F AP 1T CH
300 * R ]L EEEEmmmEaas
% igEEN BEENNEEIaEEEn
o 8 e e e 2 S
600 1 * EEEIEERE EEENENTANIE
500 NN AR . I ENERIS
T T
400 —— ERERRITNN EEEERE T
g - T
200 ! T { ' l
+ 1+ —t ™11 l + -4 I
700

!

4

g 4 5 67881710

Pacnpepenensre nepesocos cHera

20

J0 40 50 60 70 87 30100
T, n1em
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