T'OCT 145177

MEXTOCYJIAPCTBEHHBMN CTAHIAPT

KPAHBI I'PY30TIOABEMHBIE

HAT'PY3KA BETPOBASA

HOPMBI 1 METO/I OITPEJNEJIEHUA

W3nanne opummanbaoe

HIIK U3JATEJBCTBO CTAHIAPTOB
Mocksa


http://www.mosexp.ru/otsenka_nedvizhimosti.html

VIK 621.873.01:006.354 I'pynna I'02

MEXTOCYJIAPCT BEHHHBH # CTAHIAPT

Kpanb rpy3onoabemubie rocr
1451-—-77
HATPY3KA BETPOBASA
Bszamen
Hopmsl u MeTOa onpe/iejeHust TOCT 1451—65

Hoisting granes. Wind load. Norms and methods of determination

MKC 53.020.20

Jlara sBenenna 01.01.78

Orpannyenne cpoka aeiicteua cuaro Iocranosaennem Toccranaapra ot 10.09.92 Ne 1151

Hacrosimit cranmapr pacrpoCTpaHsIeTcsi Ha TPY30TIOMbEMHBIE KPAHBI, SKCIUTYaTHPYEMBIE Ha OTKPbI-
TOM BO3IyXe, W YCTAHABIMBAIOT HOPMBI M METOM OMNpeIeaeHUs BETPOBOM HArpy3KH, NCHCTBYIOLIEH Ha
KpaHbl B UX HepaboueM M paboueM COCTOSHHAX.

CraHmapT He PacmpoCTPAHSAETCA Ha CYIOBbBIC M TUIABYYHE KPAHBIL.

1. OBIIIME ITOJOXEHHNA

1.1. BerpoBad Harpy3ka Ha KpaH B HepabO4eM COCTOSHMHM JOJDKHA OBITH y4T€Ha NpU pacyere
METAUIMIECKUX KOHCTPYKLUM, MEXaHU3MOB MOBOPOTA, MEPEIBMKCHUS KPaHA U TEIEXKKH, MEXaHHM3Ma
M3MEHEHMS BBUIETA CTPEJBI, OCEH M BaJIOB XONOBBIX KOJIEC, MPOTHBOYTOHHBIX YCTPONCTB U COOCTBEHHOM
YCTOMYMBOCTU KpaHa.

3a BEeTPOBYIO Harpy3ky Ha KpaH B HepaboueM COCTOSIHHUM TNPHUHMMAETCA MNpelefibHas BETpPOBast
Harpy3ska, Ha KOTOPYIO AOCKHBI OBITh paCCUMTAHBI JIEMEHTHI KpaHa.

1.2. BerpoBas Harpyska Ha KpaH B pa0o4eM COCTOSIHUM HOJDKHA OBITh YYTEHA MPH pacyeTe METasl-
JIMYECKUX KOHCTPYKLIMI U MEXaHU3MOB, TOPMO3OB, NMPHU ONpeae/ieHHH MOLLHOCTH JABUraTeicii, COOCTBEH-
HOM M Trpy30BOI YCTOIUMBOCTH KPaHA.

3a BeTPOBYI0 HArpy3Ky Ha KpaH B paGouyeM COCTOSTHUM MPUHUMAETCA TNpele/ibHAsg BETpOBas Harpy3Ka,
TPpH KOTOPOH 0GECTIEYNBAETCS SKCIVTYaTALMS KPaHa ¢ HOMUHAJIBHBIM TPY30M.

1.3. BerpoBas Harpyska Ha KpaH JOJDKHA OBITh ONpeesicHa KaK CyMMAa CTaTHYECKOM M TUHAMHYECKOH
COCTABJISIIOLIUX.

CraTtudeckas COCTaBJISIIONIasi, COOTBETCTBYIOLIAS YCTAHOBUBLLUEHCS CKOPOCTH BETpa, NOJDKHA OBITH
YUT€HA BO BCEX CIIyYasix.

JuHamMuueckast COCTABJISIONIAsI, BBHI3BIBAEMasl IMyJIbCALMENl CKOPOCTH BETPA, NOKHA OBITH yYTeHA
TOJILKO MPH PACYETe HA MPOYHOCTh META/UIMUYECKUX KOHCTPYKUUH M MPHU NPOBEPKE YCTOMUMBOCTH KPAHOB
NMPOTUB ONMPOKUIBIBAHHSL.

I/Isnanni obmmanbHoe IlepeneuaTka BoCHpemena
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2. CTATHYECKASI COCTABJIAIOIIASL BETPOBOM HATPY3KH

2.1. PacnpeneneHHYIO BETPOBYIO HATPY3KY p HA €AMHUIYY PACUETHOM IUIOIIAMN 3JIEMEHTA KOHCTPYK-
LIMHM WIH IPy3a B JAHHOI 30HE BBICOTHI CIEAYET ONPENEIATh 10 (GopMyJIe

p = gken, (1)

IIe ¢ — AIMHAMUYECKOE ABJIEHUE BEeTpa, MPUHUMAEMOE B COOTBETCTBHM ¢ Tabi. 2 U 3;
k — x03hGUIMEHT, YINTHIBAIOLINII U3MEHEHUE TMHAMUYECKOTO JABICHUS MO BBICOTE, IPUHUMAaEMBIi
no 1abn. 1;
¢ — K03bOGULMEHT a3pOIUHAMUYECKON CHJIBI, TPHHUMAEMEIi MO TIPHUIOXEHHIO 1
WIH JAHHBIM a3pOJUHAMUYECKUX MCCIeNOBAaHMil ¢ y4eToM yKasaHuil m. 6.3. B 3aBrMcuMoOCTH OT
HaIpaBICHUA a3POJUHAMUYCCKON CUJTBI B IPUJIOXeHUM | JaHHbIH KOo3GhGUIIMEHT 0603HAYaeTCH
4epes Cy, €y Cps s
n — K03 GUILIUEHT MepeTPy3KH, MPUHUMACMBIi 110 . 5.3 u 6.4,
2.2. lyHaMM4yeCcKOe IABICHUE BETPA ¢ CBA3aHO C IUIOTHOCTBHIO BO3AyXa p U €ro CKOPOCTBIO V
dopMmyioit
¢=2, %)

e p = 1,225 kr/m3;
¥ — CKOpPOCTh BeTpa, HaMpaBJIeHHAS MapaJUIeIbHO MMOBEPXHOCTH 3€MJIH, M/C.
2.3. CTaTM4eCKy10 COCTAaBJISIOLLYIO BETpOBOIT HArpy3ku F, meiicTBYIONIEH Ha 3JIEMEHT KOHCTPYKIIMH
WIM Ha TPy3, CJeOyeT ONpeneiaTh mo hopmMyiie

F=pA, (3)

roe A — pacyeTHas IUIOIANb 3JIEMEHTA WIM IPy3a, NPUHMMAeMas IO MPWIOKEHUSIM 1 U 2 ¢ yyeToM
yKasaHuii 1. 6.3.

3. TMHAMWYECKAS COCTABJIAIOIIAS BETPOBOM HATPY3KM

3.1. JuHAMWYECKYI0 COCTABJISIOUIYI0 BETPOBOIl HATrpPy3KH HA CTPOHUTCIBbHBIC OAllCHHBIC KPaHBI
caenyer onpenensatb no HT, B oCTaNbHBIX CIy4asx — MO HOPMaM MPOECKTHPOBAHHUA KPAHOB TaHHOTO
TUMA.

4. YYET BBICOTHI PACTIOJIOZKEHWA DJIEMEHTA KOHCTPYKIITUA KPAHA
4.1. 3nauvenue koxdbULIMEeHTa k, YUUTHIBAIOIIETO U3MEHEHNE THHAMMUYECKOIO JABJICHHS B 3aBHCH-

MOCTH OT BBICOTBI PACIIOJOXKCHHA OT IMMOBCPXHOCTHU 3CMJIM JAHHOIO DJICMEHTA KOHCTPYKIIMHM B Hepaﬁoqu
U paboyeM COCTOSTHUSIX KpaHa, CAEOyeT OMpeneasaTh Imo Tabm. 1.

Taonunmma 1

BricoTa Hax MOBEPXHOCTBIO 350 m
3eMTH, M 10 20 40 60 100 200 BhILIIE
k 1,00 1,25 1,55 1,75 2,10 2,60 3,10

IIpumevanwme. [Ipn ycTaHOBKE KpaHOB B TOPOAAaX, BKJIIOUAst OKPAMHBI, B JICCHBIX MACCHBAX M IPYIHX
MECTHOCTSIX, TIOKPBITHIX MPETSTCTBUSAME BEICOTOM Gojiee 10 M, HOmMycKaeTcsi CHMXATh 3HaUYCHME KoddduieHTa k B
Tpenenax BeICOThL: 0 20 M — Ha 30 %; 20—60 M — Ha 15 %; 60—100 M — Ha 10 %.

4.2. JIna mpOMEXYTOUHBIX BBICOT 3HAUEHMS Kk HOIYCKAETCSA OMPEHEIATh JMHEHHON HHTEPITOSLUER
JaHHBIX Tabn. 1. B mpenenax OTHENBHBIX 30H KOHCTPYKLIMHU, TPH BBICOTE KaXXmoil 30HHI He Gonee 10 M,
3Ha4YeHMe K03 duLMeHTa k 1OMycKaeTcsl MPUHUMATh MTOCTOSTHHBIM.

4.3. 3nauenune koaduimenTa k 1A TPOCOBBIX OTTSKEK M KAHATOB TMOJMCIACTOB JOMYCKAETCS
MPUHUMATDL TTOCTOSTHHBIM M OMPEIENSTh IJIT YPOBHS, COOTBETCTBYIOIIETO TOUYKE, PACMOJIOXCHHOW Ha
paccTosTHUM !/3 X IUTMHBI OT BEPXHEHM TOUKHM UX KPEIUIEHUS K JIeMEHTY KpaHa.
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5. HEPABOYEE COCTOSHUE

5.1. JIuHaMMueckoe JaBICHHE ¢ M CKOPOCTHh BeTpa v Ha BHICOTE 10 M Ham MOBEPXHOCTBHIO 3¢MJIM B
3aBUCHUMOCTH OT paiioHa CCCP cneayer npyHUMATh IO Ta0I. 2.

Taéauuma 2

HanmMeHoBaHHe noka3ateneil BeTpOBOi Pationts CCCP
Harpy3Ku
I 1L I v v VI VII
CxopocTb BeTpa v, M/C 21 24 27 30 33 37 40
JuHamudeckoe nasneHue ¢, [1a 270 350 450 550 700 850 1000

IIpuMeyaHus:

1. Kapra paitoHupoBanusg CCCP B 3aBUCHMOCTH OT THHAMHYCCKOTO TABICHUSA BETpa MpHUBEACHA B MPHIOXE-
HMU 3 (BKJIagKa).

2. Ilpu ycTaHOBKE KPaHOB B paifoHaX ¢ pe3KO BHIPaXCHHBIM Pelbe(OM MECTHOCTH, B TOPHBIX YIIIETbIX, KAHLOHAX
PEK, Ha BEPIIMHAX BO3BBILIEHHOCTEH H B MUION3YYEHHBIX pPailOHaxX AOMYCKACTCS ONPEACISTh 3HAUCHHE JMHAMHUYECKOTO
JTABJICHNA IO CKOPOCTH BETPA, MPHMHUMACMOH MO JaHHBIM [HMApOMETEOPOOTHUYECKOI CITyxXObl Ha BbicoTe 10 M Hajg
TIOBEPXHOCTBIO 3¢MJIH (TIPM ABYXMHUHYTHOM WHTEPBaJic OCPCAHCHWS), IPEBHIIACMOM B CpEIHEM OOMH pa3 B 5 JeT.

5.2. B cnyyae, eciu paiioH YCTAHOBKH KpaHa TOYHO HEM3BECTEH, THUHAMHUYECKOE TABICHHE ¢ OOIYC-
KaeTcs mpuHUMaTh paBHbIM 450 Ila.

5.3. KospdbuumueHT neperpy3ku n, YUYUTHIBAGMBIM TIPH pacueTe KOHCTPYKIMH KpaHa MO METOmy
MpeIeAbHBIX COCTOSTHUN, TIPUHUMAETCH paBHBIM 1,1, ecim B HOpMax Ha MPOeKTHPOBAaHHE NAHHOIO KpaHa
HE MPUBOIUTCA APYToe 3HAYSHHE 3TOTO KO3 uimeHTa.

ITpu pacueTe KOHCTPYKUMH KpaHa IO METOLY AOMyCKACMBIX HATIPSSKEHHI KOYMDMULIMEHT Meperpy3ku
7 IPUHUMAIOT PaBHLIM 1.

6. PABOYEE COCTOAHHE

6.1. TuHaMHuecKoe JaBlIeHne ¢ U CKOPOCTh BETPa v Ha BBICOTE 10 M HAl MMOBEPXHOCTHIO 3¢6MJIH, BHE
3aBUCUMOCTH OT paiiOHa YCTAHOBKH, HO C YUYETOM Ha3HAUYCHUS KpaHa, JOJCKHBEI TIPHHHUMATECA 1O Tabi. 3.

6.2. Ecmu npenenbHas BETpOBask HArpy3Ka, ASHCTBYIOIIAS HA TPY3 WIH 3JIEMEHTHI KPaHa, OrpaHHYeHa
YCIOBUSIMU O€30TTaCHOCTH BEACHMS pa0OT WU TEXHOJIOTHEH BBITTOIHEHUS MEPErPy30UHBIX HJTH MOHTAXKHBIX
omnepauuii, TO IOMyCKaeTCs MPUHUMATH 3HAYCHUE TUHAMWYECKOTO MABJIEHUSA ¢ B COOTBETCTBHH ¢ TEXHM-
YeCKMM 33IaHHeM Ha MPOeKTHPOBaHHME KpaHa, HO He Huxe 50 Ila.

6.3. PacueTHyI0 IIOLIATb IPy3a CJeAyeT ONMPEAEIATh MO (GaKTHYECKUM WU CTATUCTUYECKUM JaHHBIM,
MPU UX OTCYTCTBUU — IO IPWIOKEHUIO 2. K03 GUITHEHT aspOIUHAMHYECKOM CHIIBL ¢ TIPUHUMAIOT PABHBEIM
1,2. KoaddbuimenT £ mpu 370M MPUHUMAIOT M0 MAKCUMAIBHOM BBICOTE MOALEMA IPy3a.

Ta6anumuma 3

Hasznauenue kpaHOB CkopocTb Betpa v, M/c Junamuyeckoe gasneHue g, [la

Kpanbl cTpouTeNbHBIC, MOHTAXHEBIC, IS ITOJIMIO-
HOB XeJIe300CTOHHBIX M3ACINIM, IITYIHBIX ITPY30B, a
TaKXe CTPEJIOBbIC CAMOXOIHBIE OOILIETO HA3HAUCHUS 14,0 125

KpaHbI Bcex TUITOB, YCTAaHABIMBACMEIE B PEUHBIX M
MOPCKUX TIOpPTax 20,0 250

Kpanbl, ycTaHaBmBacMbIe Ha 00BEKTaX, MCKITIOUA-
IOLIMX BO3BMOXHOCTb TIEPEpBIBa B paboTe 28,5 500

6.4. 3nauenue ko>bdULMEHTA TEperpy3Kd # He 3aBHCHT OT MPUMEHAEMOrO METONA pacyera M
MPUHAMAETCS paBHBIM 1.

6.5. TIpu OTCYTCTBUM IOMOMHUTEIBHBIX TPEGOBAHUI, TIPENIYCMOTPEHHBIX TEXHUUECKUM 3aIaHHeM Ha
MPOEKTUPOBAHNE KPaHA, BETPOBAS HATPY3Ka, YUMTHIBAEMAS TNPH OMPEISACHHH MOLIHOCTH MPHBOIHBIX
JBUTaTeNel KPAHOBBIX MEXaHU3MOB, HE TOMKHA TIpeBBIaTh 70 % CTaTHUECKOI COCTARIIAIONIEH BETPOBOM
HArpy3kKH Ha KpaH WIM HAa COOTBETCTBYIONIMIA 2IeMeHT KpaHa WK Ha Tpy3.
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ITPHJIOXKEHHE 1
Pexomendyemoe

KODOPUITUEHTHI ADPOJITMHAMMWYECKHUX CHAJI 1 PACYETHBIE IIIOIIIAIA
1. OTaenbubie CTEPKHA
1.1. KosdpduueHT 1000BOT0 CONPOTUBICHNS Cy, TO €CTh KOIQOUINECHT a3pOIMHAMUICCKON CHIIbI, HAIPaB-
JICHHOM IO CKOPOCTH BETpa, IIPH MOICPCUHOM OOTCKAHMY KPYIVIOTO CTePXKHS TUAMETPOM d OIpeneasaeTcs mo 1aom. 1

B 33aBHCHMOCTH OT TapaMeTpa gkd>.

Tadonumma 1

Mapametp gkd?, H Cx
Ho 5 1,2
Ce S5m0 8 1,0
» 8 » 15 0,7
» 15 » 25 0,5
» 25 » 100 0,6
» 100 » 1000 0,7

1.2. PacuetHas 1olianb Kpyrjaoro CTepxHs (cM. uyepT. 1) onpenensiercs: o ¢hopmyre

A=1, (H
rae ! — mImHa CTePXKHS,
d — nuaMeTp CTepXHS.
a4
|
dz
. ©

Yepr. 1

1.3. Jlns cTepXHSI C KPYIJIBIM TIEPEMEHHBIM CEUCHHEM 3HauYeHWEe nuameTpa d 3aMEHSIETCS Ha €T0 CPEIHEe
3HAUYCHHE 1O POPMYIIe

dl + d2
dcp = T ’ @

rae d;, d) — IuaMeTpel KOHIOB CTEPXKHA.
1.4. Hekpyrapiil (3/IMNITUYECKHI, OBIBHBIN U T. 11.) HMJIMHAPUYECKUHN CTEPKEHb PACCMATPUBACTCS KaK KpyT-

JIBIA, TIPUYEM 3a BEJIMYMHY d IPUHUMAIOT TOTIEPESIHBIN pasMep CTepXHS B IJIOCKOCTH, TICPIICHIVKYISIPHON HampaB-
JICHHIO CKOPOCTH BETpA.

1.5. JIms cTepXHA NPOKATHOTO WM KOMOMHHMPOBAHHOTO NMPOGMIA KO3GOUINEHTHI ¢, U ¢; A3POINHAMIYECCKIX
CWJI, HOPMAJTBHBIX K TPaHSAM CTepKHs, TPV Pa3IMYHbBIX HAITPaBJICHUSAX CKOPOCTH BETPa B IMJIOCKOCTH, TEPICHIVKYISID-
HOI TIPONOJIbHOM OCH CTePXKHS, OIPEAC/ISIOTCA IO Tadl. 2.
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1.6. JInst cTepXHA IPOKATHOTO MM KOMOMHHPOBAHHOTO NPOGMIS PacyeTHAS IUIOIANb OIIPCAC/ISICTCS IIO

dopmye
A=1, 3)

roe / — JIMHA CTePXHS;

J — DACYETHBIY MOMECPEYHBIN Pa3Mep CTEPXKHA.
1.7. Jna Ganok ¥ CTepXHEH CIOXHOTO COCTABHOTO TIONEPEYHOTO CeUeHMsl (KPOME MPUBEACHHLIX B Ta0i. 2),

COCTaBJICHHBIX M3 TPYO C NMPOKATHBIMU TIPOMWISMHU W TIp. (CM. 4epT. 2@) MPUHVMAIOT 3HaueHue Koddduimenra
JI0O60BOTO CONMPOTHUBICHHUS ¢, = 1,4.

L = L
a
1 ab
I— T |
% l
—_— V 1
= —_— -
!
a a,
o
Yeprt. 2
Tadonawmma 2
Hampagne-
HHE CKO- IMomepeuHoe CeueHNe CTEPKHA

poCTH BeTpa

l:t ’r ,T
Ly
o t
axf g ; ‘ [;”
™~ —-
%Jﬁ_l 105

a1y

v

7
o Cy ¢ Cy ¢ ¢, ¢ Cy ¢
0 1,9 0,95 1,8 1,8 1,75 0,10 1,60 0
45° 1,8 0,80 2,1 1,8 0,85 0,85 1,50 —0,10
90° 2,0 1,70 —1,9 1,0 0,10 1,75 —0,95 0,70
135° —1,8 —0,10 —2,0 0,3 —0,75 0,75 —0,50 1,05
180° —2,0 0,10 —1,4 —1,4 —1,75 —0,10 —1,50 0
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Ipodoaxncenue maba. 2

Hampagne-
HHE CKO- MMonepeyHoe ceveHne CTEPKHSA
POCTH BeTpa
x>0 ’ . (:t
: Cy 1‘ bt ,1\ T
v -
Cn - Ln
“{-‘ Cn - —_ T~ -
= —
— 16j L 1805)
o Cy ¢ ¢, ¢ ¢, ¢ ¢, ¢
o 2,0 0 2,05 0 1,4 0 2,05 0
45° 1,2 0,90 1,85 0,6 1,2 1,6 1,95 0,6
90 —1,6 2,15 0 0,6 0 2,2 0 0,9
135° —1,1 2,40 —1,60 0,4
180° —1,7 0 —1,80 0
IIpodoascenue maba. 2
Hampagne-
HHE CKO- MMonepeyHoe ceveHne CTEPKHSA
POCTH BeTpa
Ce
s |l i “ i
g {.uu[: c
v ~ m“ ”3 - 5/75 -~ [—”—> .~ —/l:»
; A J
=1 f £07] 0.7
o Cy ¢ ¢, ¢ ¢y ¢ ¢, ¢
o 1,6 0 2,0 0 2,1 0 2,0 0
45° 1,5 1,5 1,8 0,1 1,4 0,70 1,55 1,55
90 0 1,9 0 0,1 0 0,75 0 2,0

2. Kanarnl u xa0eam

2.1. Jlna KaHata Wiy KaOensl pacueTHYIO IUIOIaAb omnpeaensior 1o dopmyne (1), mpuyemM 3a BeaMuuHy /[
MIPYHIMAIOT UX UINHY; KO3(Q@HUUMEHT T000BOTO CONPOTUBICHHUS IPMHNMAIOT ¢, = 1,2.

3. @epmmt

3.1. IInockue depmsi
3.1.1. 3a pacueTHyIO IWIomaah A IIOCKOW (epMbl IPUHUMAIOT TCHEBYIO IUIOIIANL — ILJIOIMIAAb MPOSKIINA BCEX

5JIEMEHTOB (DEPMBI Ha €€ IUIOCKOCTb.
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3.1.2. KoadhdunueHT J060BOr0 COMPOTUBIEHN ¢, IIPU HaNpaBlIeHUM CKOPOCTH BETpa, INEPICHIMKYIAPHOM K
TJIOCKOCTH (DePMEI, B 3aBUCHMOCTH OT KOd(UIINeHTa 3aIoHeHNs hepMBl @, omnpemensercs 1o 1adm. 3.

Taonwmma 3

¢, B 3aBHCHMOCTH OT 2JIEMEHTOB, 0GpasylolX Gepmbl
¢
CTepXHU KPYIIOro CeueHus CTepXHU HEKPYIVIOTO CEYEeHUS
0,1 1,2 1,9
0,2 1,2 1,8
0,3 1,2 1,7
0,4 1,1 1,7
0,5 1,1 1,6

3.1.2.1. KoaddunmeHT 3anonHeHus GepMbl @ omnpenenseTcs no Gopmysie

A
o=—, “)
AH
rie A, — IUIOIIaAb, OTPaHMYEHHAs! HAPYXHBIM KOHTYPOM (DepMBI.
3.1.3. KoadpdpuimeHt 1060B0ro CONPOTUBICHUS IUIOCKOH KOMOMHHUPOBAHHOM (hepMbl, COCTARTIEHHON 13 CTEPXK-
HeM KpYIJIOTO ¥ HEKPYIJIOTO CEYCHUS, HOMYCKASTCS ONpenesaTh Mo dbopMysie

o= it ead )
X Al + A2
TIE Cyy, Cpp — KONDDULIMEHTH IOGOBOTO CONMPOTHBICHNS YCIOBHBIX (GepM, HMEIOMIMX OJNHAKOBbIE TEOMETPHUECKHIE
pasMephl ¢ PACCMATPHBAEMOM, HO COCTABICHHEBIX COOTBETCTBEHHO M3 CTCPXKHCH TOJIBKO HEKPYIJIOTO I
KDYIJIOTO CEUCHHS,
Ay, Ay — cyMMapHBIe pacueTHBIC (TEHEBbIE) IUTOINATH CTEPXHEH COOTBETCTBEHHO HEKPYIJIOTO M KPYIJIOrO Ce-
YCHM,
3.2. Ipocrpancreennsie epmb
3.2.1. 3a pacuerHyio IUIOWagb A TPOCTPAHCTBCHHON ¢)e¢pMbl NPHHUMAIOT PAaCUeTHYIO (TEHEBYIO) ILIOMANL
HaBETPEHHOH rpaHu ¢GepMEl.
3.2.2. KosdounueHT 1060BOT0 CONPOTUBIEHHS ¢, MPOCTPAHCTBEHHOM (hePMbl M3 CTEPXKHEN HEKPYTJIOTO Ceue-

HUS TPV HATIPaBICHUH CKOPOCTH BETpA, MEPICHANKYIAPHOM NMPOJONBHOH OcH (PepMBl, ompemensercs no 1abm. 4 ¢
yueToM Kod(duLreHTa 3aM0NMHEeHHS ¢, TPaHH C ITUPUHOI b.

Ta6bnuma 4

Cy TIDH @y
IMonepeunoe ceyeHue depMbl
0,1 0,2 0,3 0,4 0,5
a/b:
i 2,00 3,56 3,32 3,08 2,85 2,62
VARG s e B 1,50 3,55 3,24 2,96 2,71 2,49
v é K 1,00 3,53 3,13 2,78 2,47 2,24
- D¢ 0,67 3,50 3,05 2,54 2,24 2,00
0,50 3,45 2,84 2,34 2,02 1,80
L N o:
v Eg_ 30° 2,37 2,11 1,85 1,60 1,35
I 60 2,65 2,49 2,33 2,21 2,10
- jj—“— 90 2,93 2,87 2,80 2,80 2,80
o
30—90° 2,65 2,49 2,33 2,21 2,10
v ‘oé 3
—
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3.2.3. KoadduimeHT 1060BOTO CONPOTUBICHUS NMPOCTPAHCTBEHHOM (hepMBI, COCTaBICHHOM U3 CTEPXKHEHN KpyT-
JIOTO CEYEHMs ¢,/ TIPY HANPABJICHMH CKOPOCTH BETPa, NEPICHIVKY/ISIPHOM K IIPOTOILHON OcH (epMbl, ONPEAEIsIETCo

o (popMmyie

¢, = mey,

(6

TIe m — MONPaBOYHbLIA K03(hdUUMEHT; A ¢hepM TPEeYTroJbHOTO CeUeHHU ¢ yriioM & = 30° mpu HaberaHuH BeTpa Ha
OCHOBaHME WM OOKOBYIO CTOPOHY CEUECHMS CieAyeT MPUHUMATD m = 1, a 119 BCEX MPYTHX CIIyYaeB ONpeacaTh

no Tabiu. 5;

¢, — MPMHMMAIOT 1O TabM. 6 B 3aBUCHMOCTH OT KO dUIMEeHTA 3aIIOMHEHHS @ TPAHK C IHHPHHOI b.

Ta6bnuuma 5

IMapamerp gkd?, H

Ho 3

Cspiuie 3 10 6

Cehiitie 6 50 9

Cebille 9

m

1,0

0,93

0,80

IMpumMeuaHue. Iunamerp d — MEHBIIMI U3 ANAMETPOB MOSICOB (DEPMBI, M.

0,75

Tabénuuma 6

¢, TIDH @y
Momepeunoe ceyeHue depMbl

0,1 0,2 0,3 0,4 0,5

Voo ) a/b:
— 1 2,00 2,34 1,94 1,77 1,66 1,60
] 1,50 2,22 1,90 1,74 1,64 1,58
Ve B 1,00 2,13 1,82 1,68 1,56 1,50
Qi 0,67 2,05 1,76 1,60 1,50 1,44
0,50 2,00 1,68 1,54 1,44 1,38

8:
30° 1,52 1,32 1,13 0,98 0,86
60 1,76 1,54 1,40 1,36 1,36
90 2,00 1,76 1,67 1,65 1,65

8:
30—90° 1,76 1,54 1,40 1,36 1,36

3.2.4. Koa¢pduuyeHT 1060BOro CONPOTUBICHUS ¢, MPOCTPAHCTBEHHON KOMOMHUPOBAHHOM QEPMBI, COCTABNIEH-
HOHW M3 CTEPXKHEH KPYIJIOTO M HEKPYIJIOTO CCUCHMIA, NOIMYyCKAETCS ONpPEAeisTh Mo popmyne (5), mpuyeM 3HAYEHHUA Cy
U ¢y CllelyeT IPUHMMATh KaK JUIsl MPOCTPAHCTBEHHBIX (DepM, MMEIOIIUX OJUHAKOBBIC TCOMETPUYECKHUE PAa3MEPhI C
PAacCMaTpHBACMOM, M COCTABICHHBIX COOTBETCTBCHHO M3 CTEPXHCH TOJBLKO HEKPYTJIOTO MM KPYITIOTO CEYEHHS.

4. ITponernme 0aMKH (MOCTHI)

4.1. PacueTHYIO IJIOIAAb IIPOJICTHOM 6amKky A (CM. YepT. 2) onpeaensioT no dopmyne
A= In, )

roe [ — mmHa Ganku;
h — rabapuTHasi BbICOTA Oayiku.
IlpuMevyaHus:
1. BricoTy mOATeNeXKEUHOrO PejibCa BKJIIOYAIOT B OOIIYIO BHICOTY A Ganku.
2. Tlmomaab CKBO3HBIX BHIPE30B B CTEHKAX BBIMUTAIOT M3 TabapUTHOM (TIO KOHTYPY).
3. IInowagku, OrpaxaeHus, ICCTHULBI U TIP., 3aTCHAIOIACC 0aKoOi, yYeTy HE MOMIeXaT.
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4.2. KosdhdunueHT 1060BOTO COMPOTHBICHHUS ¢, KOPOOUATEIX 6aiok (CM. 4epT. 26) ompenenseTcs no tabn. 7.

Ta6bnuma 7

h 2 1 0,5 0,25
a

¢ 1,85 1,65 1,25 0,9

IIpumMeuyanmne. 9 TpaneUHeBUAHBIX CCYCHHMIA (CM. YepT. 26) pacyeTHas IMPWHA a OMpelenseTcs Mo
dopmye

_ (ab ; an) ) (8)

5. Ilpoune KORCTPYKUMH

5.1. 3a pacueTHy©O IIOWAOb COBMEUICHHEIX YYACTKOB TEJIECKONMMYECKNX ¢epM (OallCH, KOMOHH H CTPE)
TIIPUHUMAETCH pacyeTHasd IIowanb HapyxHoi depmsl. [Ipu sToM K03 dHIEHT TOOOBOTO CONMPOTUBIICHHUS CICAYET
OIIpenessThH 110 hopMyJie

CAy + 0,75¢,, By
Cx = AH ] (9)
TOE Cyy, Cpy — KOIGOUIIMEHTH IOOOBOTO CONPOTURICHHSI COOTBETCTBEHHO HAapYXHOHM ¥ BHYTpeHHEH GepMbI;
Ay, A, — pacueTHbIe (TeHeBHIE) ILTOWIANN 3THX (epM, PACCMATPUBACMBIX PA3ICIBHO.

5.2. PacueTHasl mouiagb SOMOMHHTENbHBIX SJIEMCHTOB. OTPaXICHUM, JICCTHMII, IUIOIIANOK, HACTHIOB M T. II.
onpenensiercss mo Ta6n. 1 ¥ 2 HACTOALIETO NMPUIOXCHUS M YUYHTBIBACTCA MHOJHOCTBIO, NMPH PACHOIOXCHHH BHYTPH
rabapura epM YIMTHEIBACTCS MOJOBHMHA HMX Iwomamy. KosdpduuueHT 1060BOro CONPOTHBICHUS NpPUHUMAacTC 0e3
YyUYeTa B3aUMOBIMSHUS TOTIOMTHUTEIbHBIX 3JIEMEHTOB.

5.3. PacuerHas mromanb Ipy30BBIX M XOHOBBIX TEJIEXKEK, JIEOCHOK, anmapaTHhIX WKadOB, OaIACTHBIX TUIUT
TIPOTUBOBECOB, IPY30BBIX MOABECOK, KAOWH YNpaBlAeHUA U T. M. ONpeAcasAeTCs KaK NMPOoeKIMsA HapyXHOro KOHTYpa Ha
TJTOCKOCTD, NEPICHANKYIAPHYIO HAMTPaBICHUIO CKOPOCTH BeTpa. KosdHLMEHT T060BOT0 CONPOTHBIICHMUS IIPUHIMA-
€1cs paBHBIM 1,2.

6. Bimsmme 3areHenms

6.1. B cnyyae, ecam ase uan Gonee ONMHAKOBBIX KOHCTPYKLMIl pacIoyioXeHbl ONHA 33 APYTOod HA PAaBHOM
PACCTOAHMU APYT OT APYra, TO 32 PACYETHYIO IUIOLIAAL MPUHUMACTCA IJIOWIAAb OZHON KOHCTPYKIIMM, a CYMMAPHBIH
K03¢GHUHEHT T060BOTO CONPOTHUBIEHHS ¢, ONpeessieTcs ¢ ydeToM KoaddHiuneHTa 3aTeHeHus 1o hopMyre

e =¢ [1+n@i—1)], ao

II¢ ¢, — KO3(OHUIMEHT T000BOTO CONPOTHRICHUS OTHOM KOHCTPYKIMH ((pepMbl, 6anku);
N — KO3 PUIHEHT, yYUTHIBAIOWINI a9POJTUHAMMYECKOE 3aTCHEHHUE KOHCTPYKLIUH BISPEIY CTOSNICH KOHCTPYKIIM-

., s
€il, MPUHUMAIOT 110 Ta0/. 8§ B 3aBUCHMOCTH OT OTHOCUTSIBHOTO PACCTOAHUSA MEXIY KOHCTPYKIUAMH T Hns

TIIOCKHX KOHCTPYKIIMI PAaCCTOsSIHME § IPHHHUMAIOT TI0 BEPTHKAJTBHEIM OCAM (CM. 4epT. 3a), i1 OGBEMHBIX —
B CBETY MEXIy HUMH (CM. 4epT. 36);

h — raGapuTHas1 BHICOTa KOHCTPYKLIMM;

i — YKCJIO OTUHAKOBBIX KOHCTPYKIHUIA.

Yepr. 3
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Taonuma 8

s ¢
h
0,1 0,2 0,3 0,4 0,5 0,6 ¥ BEIIIE

1/2 0,93 0,75 0,56 0,38 0,19 0

1 0,99 0,81 0,65 0,48 0,32 0,15

2 1,00 0,87 0,73 0,59 0,44 0,30

4 1,00 0,90 0,78 0,65 0,52 0,40

6 1,00 0,93 0,83 0,72 0,61 0,50

7. Haxnounbie 3j1eMEHTH KPAHOBBIX KOHCTPYKIHIH

7.1. @epmmi (cM. uepT. 4)

Yepr. 4

7.1.1. KoadduuneHT a3poOINHAMHYECKON CHJIbl, HOPMAIbLHOI K TPOXOJALHON OCH (PepMbl, ONPEICHAETC MO
dopmye

c,(0) = c¢,sin%0 + Ac,(0), (11)
A
Ac,(8) =0,7c, —AE sin220.

KoapdumeHt 1060BOTO CONPOTUBICHUA (HAMIPaBJICHHOTO MO CKOPOCTH BETpa) omnpeaesisieTcs no dopmyne
€ (0) = ¢x[ ¢y +(1—¢,) SN0 ] +Acy®), (12)

A
Ac(8) =0,7¢c, L sin2 20 ,

rae 6 — yroj MexXmy HalpaBlICHUSIMA CKOPOCTH BETpa M MPOLOJBbHOM OCBIO hepMbl IJIMHOM /;
A
712 — OTHOCUTEJIbHASA KOJISI PACYCTHOM ILTOIIAAM CTepXKHEH pelmIeTKH (PacKOCOB, CTOEK H P.) B PACYCTHON IUIOWATH
HABETPEHHOM! IpaHn (HEPMEI;

¢y, — OTHOLIEHHE 3HAYCHMS xo3ddunmeHTa 1060BOr0 CONPOTHRICHMS (PepMbl TIPH €€ MPOLOJIbHOM OOTEKaHUU K

3HAYEHUIO TOTO Xe KO3 HUIMCHTa IPHU MOMCPEeYHOM OOTCKAHMM; JUIS YETHIPSXTPAaHHOM (epMbl ompemensercs mo
dbopmyne

C.XKB

— 1 —
Cx0=5(1 +}\.) cx()KB ¢ s (13)

3MECh Cy yp — IHAYCHHE C; ¢bepMbl ¢ KBaIpaTHBIM MOMEPCYHBIM CEYEHHEM, NMPUHAMAcMOe 1o Ta0r. 9;

A — OTHOUICHME pa3MEPOB CTOPOH MOMEPEIHOTO ceueHHs depmbl (A = 1);
¢, — Ko3dpdnuyeHT 1060BOTO CONPOTHBIICHUSI pacCMaTpHBaeMoil ¢epMBI TIPU €€ MOMEPEYHOM OOTCKaHUH,
onpegenseMblit 1o Tabi. 3—6 HACTOSILIETO NPIWIOKEHN, IIPH 3TOM napameTp gkd? 3aMeHsieTcs Ha qkd2sin2e;
Cyxp — SHAYEHUE ¢, Mg GepMbl C KBAIPATHBIM IONEPEYHBIM CEUCHHEM.
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Taonuua 9

%P- 0,25 0,30 0,35 0,40 0,45 0,50
Exm 0,03 0,08 0,13 0,19 0,24 0,29

®opmyna (13) npuMECHMMA K TPEXTPAHHOM (PEepMe ¢ TIOTIEPEYHBIM CEYCHHEM B BHAC PABHOCTOPOHHETO TPEYTONb-
. 1
HHKA U K TOCKO#H ¢epme. B cnydae paBHOCTOPOHHETO TPEYTOMBHHKA MHOXHUTENb 5 (1 + A) cnenyet 3aMeHHATD Ha (),75,

a Tiockoi dpepmbl — Ha 0,25,
7.2. CnommoOCTeHIaThie EMENTHI (CM. YepT. 4)
7.2.1. KosdboduimeHT HOpMATILHOM CHITBI OmpeaeiseTcs mo dopmyne

() = c,sin?e. (14)
7.2.2. KoadbduimeHT 1060BOTO COMPOTUBICHUS Onpeaessiercsa mo dbopmymne
c(8) = c,sin’e, 15)

HO JoyDxeH ObITh He MeHee 0,1 c,.

IIpuMevanue. KoshpdbuuneHT aspoIrHAMUYCCKON CHIbI, HAINPAaBICHHON IEPICHIUKYISIPHO CKOPOCTH
BeTpa, omnpenensieTcs o Ghopmysne

¢,(8) = ¢,sin%6cos . (16)

8. Kpanbl BHYyTpH OrpakacHusi

8.1. Jlag KpaHOB, YCTAaHOBJAEHHBIX B CIUTOLIHBIX OTPaXXACHUSX (KOPIYCca TPalMpPeH M IIp.) YYHTBIBACTCS BEPXHSISI
YacTh 3aTEHCHHOM KOHCTPYKLMH BbICOTOI A = (,5s (cM. uepT. 5)

LA
5 [}

Yepr. 5
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ITPHJIOXKEHHUE 2
Pexomendyemoe
Pacuernas momaap rpy3a Ar B 3aBHCHMOCTH OT €0 HOMHHAJIBHOM MACCHI /M

m T A, M2 m T Ay, M2

0,05 0,5 4,0 6,3

0,10 0,8 5,0 7,1

0,20 1,0 6,3 8,0

0,25 1,4 8,0 9,0

0,32 1,6 10,0 10,0

0,40 1,8 12,5 12,0

0,50 2,0 16,0 14,0

0,63 2,2 20,0 16,0

0,80 2,5 25,0 18,0

1,00 2,8 32,0 20,0

1,25 3,2 40,0 22,0

1,60 3,6 50,0 25,0

2,00 4.0 63,0 28,0

2,50 5,0 80,0 32,0

3,20 5,6 100,0 36,0

IIpumMeuaHue. BerpoBylo Harpy3ky Ha rpy3 npuHuMaloT He MeHee 500 H.
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