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TI'occrpoit CCCP

Hacrosiimue HOpPMBI paclpOCTpPaHSIOTCS HAa pPEYHbIE M MOPCKHE THAPOTEXHUYECKHE
COOp}’)KeHI/ISI HpI/I HpOGKTI/IpOBaHI/II/I BHOBb CTpOS[HH/IXCﬂ nu peKOHCTPYKHI/II/I CYHIGCTByIOHH/IX
00BEKTOB.

Hopwmbl ycTaHaBIUBaIOT HOPMATHBHBIC 3HAYCHUSI HATPY30K W BO3JICHCTBHIA OT BOJIH, JIbJA
U CyJIOB Ha THIPOTEXHUUYECKUE COOPYKeHUs. PacueTHas Harpy3Kka JIOJDKHA OMPEAETSAThCS KaK
MPOW3BEICHNE HOPMATHBHON HAarpy3ku Ha KOI(DPHUIMEHT HAIEKHOCTH IO HArpy3KaM i,




YYHUTHIBAIONINI BO3MOXKHOE OTKJIOHEHHUE HArpy3Kd B HEOJAronmpHsTHYIO CTOPOHY OT €€
HOPMATHUBHOTO 3HAUCHUS; ¥ JAOJDKEH MPUHUMATHCS COTJIACHO TPeOOBaHUSAM, MPUBEACHHBIM B
raBe CHull mo OCHOBHBIM MOJOXEHUSM NPOEKTUPOBAHUS PEUHBIX TMIPOTEXHUUYECKUX
COOPY’KEHHIA.

Harpy3ku oT BONH M JbJja Ha THUIPOTEXHUYECKHE coopykeHus | kmacca, a Takxke
pacueTHbIe S3JEMEHTBHl BOJH HAa OTKPBITBIX M OTPAXACHHBIX aKBaTOPHUSAX HEOOXOAUMO
YTOYHATH HA OCHOBE HATYpPHBIX HAOIIOACHUN 1 Ta0OPAaTOPHBIX UCCIIETOBAHHIA.

YTBepKIeHbl Cpox
BHeceHbl MOCTAHOBJEHHEM S pa——
Munsnepro CCCP I'occrposa CCCP 1 stnBans 1984 1
ot 15 wionst 1982 r. Ne 161 P '

1. HATPY3KH ¥ BO3JEACTBHUS BOJIH HA THAPOTEXHUYECKHE
COOPYKEHHUSA BEPTUKAJBHOI'O 1 OTKOCHOI'O MPO®UJIIENA

HATI'PY3KH OT CTOAIIUX BOJIH HA COOPYKEHUA BEPTUKAJIBHOT'O
IMPODPUJIIA

1.1. Pacuer coopyxeHHi1 Ha BO3AEHCTBHE CTOSYUX BOJIH CO CTOPOHBI OTKPBITOM aKBaTOPUU
(puc. 1) momKeH MPOU3BOAUTRCS MpH Tyoune 10 axa d, > 1,25h; npu sToM B hopmynax st
CBOOO/IHOI BOJTHOBOW MOBEPXHOCTU M BOJIHOBOTO JABJICHUSI BMECTO TIIyOHMHBI 70 aHA Op, M,
HEOOX0MMO MPUMEHSTh YCIOBHYO PacuyeTHY0 rityouny d, M, omnpenensemyto 1o Gopmysie

d=d, +k,(d,~d,) 0
rae df - riyOrHa HaJ| OJIOIIBON COOPYIKEHHUS, M;

Kor - K09 duLKEHT, TPHHUMAaEMBIH 110 rpaduKaM puc. 2;

h - BeICOTa Oeryiieii BOJIHBI, M, IPUHUMAEMAasi TI0 IPHIOKECHUIO 1.




Puc. 1. DOnropsel 1aBlIeHHs CTOSYUX BOJIH HA BEPTUKAIBHYIO CTEHY CO CTOPOHBI OTKPBITON
aKBAaTOPHH

a - ipy TpeOHE BOJHEIL, 6 - TIPH JIOXKOMHE BOJIHBI (C SIMIOPAaMU B3BCIIMBAIOIICTO BOJIHOBOTO IaBJICHUS HA
OcpMCHHBIC MACCHBEI)
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Puc. 2. I'paduxu 3Hauenust koddduipenta Ky

1.2. Bo3BbllleHHE WIM TIOHM)KEHHE CBOOOJHON BOJIHOBOM TOBEPXHOCTH 7], M, Y
BEPTUKAJIBHOM CTEHBI, OTCYUTHIBAEMOE OT PACUYETHOIO YPOBHS BOJBI, TOJKHO ONPEIEIATHCS

o ¢popmyJe



2

kh 2
n = —hcoswt — —— cthkdcos™ wt
2 : 2)

2z
o = —

rae T - xpyroBas 4acTOTa BOJIHBI,

T - cpeauwuii Iepuo| BOJIHBI, C;

t - Bpems, c;

A - cpemHsisl IJTMHA BOJHBI, M.

[Ipu peiicTBuM CTOSYEH BOJIHBI Ha BEPTUKAIBHYIO CTEHY HEOOXOIMMO MPEAYyCMAaTPHBATH
TPH ciIydas onpeaeneHus 77 no gopmyiie (2) ans cleayromux 3Ha4eHuid CoS t:

a) €os ot = 1 - mpu MoAX0/A€ K CTEHE BEPIIMHBI BOJHBI, BO3BBIIIAIONIEHCS Ha/J PACUETHBIM
YPOBHEM Ha Jmax, M;

0) 1 > cos ot > 0 - npu MakCUMaTbHOM 3HAYEHUU TOPU3OHTAIBHON JTMHEHHOW BOJHOBOM
Harpy3ku Py, KH/M, 17151 TpeOHs BOJIHBI, BO3BBIILIAIOIIETOCS HA/l paCU€THBIM YPOBHEM Ha 7], B
3TOM CiTy4ae 3HaueHue COS ot JOIKHO ONpenesaThCs Mo GopMyIie

A

coswt =,

(4kd - 3)
& , ©)
B) COS ot = -1 - mpu MaKCUMaJbHOM 3HAYCHHH TOPU30HTAJIBLHOW JMHEHHOW BOJHOBOM

Harpy3ku Py, KH/M, U1 IOJOIIBBI BOJTHBI, PACTIONIOKEHHOW HIKE pacue€THOTO YPOBHSA Ha 7.

42 <0,2
[Ipumeuanue.llpu / A4 W BO BCEX JPYTHX cilydasx, koraa mo dgopmyiie (3) 3Hauenue COS ot >

1, HeoOX0oMMO B JambHEHIIEM NPU pacyeTax MpHHUMATh COS ot = 1.

1.3. B r1y00KOBOJIHOM 30HE TOPU3OHTAIBHYIO JIMHEHHYIO Harpy3ky Ha BEpPTHKAJIbHYIO
creny Py, xH/M, pu rpebHe wim J0XOMHE cTOsYed BOJHBI (CM. puc. 1) HeoOXxoaumo
MPUHUMATH TI0 AMIOPE BOJHOBOTO JABJICHHs, MPU dTOM BeluduHa p, klla, Ha ryOuHe Z, M,
JIOJDKHA ONPeIeIsAThCs 1Mo popmyiie

2
—kz kh —2kz 2
p = pghe coswt— pg——e cos wt —

2
kh2

2
2.3
k™h™ _3kz
—pg——e cos2wt coswt ,

2 (4)

— 9 1-e 2% )cos 20t —

I7ie P - INIOTHOCTb BOJIBI, /™
g - ycKOopeHHue cBOOOIHOTO MmajieHusi, paBHoe 9,81 m/c%;
Z - KOOpJMHATBI TOYeK (Z1 = 7, Z2 = 0, ... Zy = d), M, OTCUUTHIBAEMBIMU OT PACUETHOTO
YPOBHSL.

st TpeOHst ipu Z1 = 1, a 47151 JIOKOMHBI 1pH Zg = 0, crieayeT npuauMaTh P = 0.

1.4. B MeKOBOAHOI 30HE TOPU3OHTAIBHYIO JIMHEIHYIO HArPYy3KYy Ha BEPTUKAIBHYIO CTEHY
Py,. xH/M, nipu rpebHe u noxOuHe cTosyeil BOdHbBI (CM. puc. 1) HEOOXOAUMO MPUHUMATH 110
3MIOpe BOJHOBOTO MAABICHHs, MpU 3ToM BenuunHa p, klla, Ha riybuHe Z, M, JOJDKHA
OTpeNEeNAThCA 1Mo TabI. 1.

TaoOonuma 1



Ne Touek | 3araybneHue TO4eK Z, M I 3HaueHHEe BOJTHOBOTO JABICHUS
pu rpedHe
1 e p1=0
2 0 P2 = kopgh
3 O,25d Ps = kgpgh
4 0,5d ps = kapgh
5 d Ps = k5pgh
npu J10XONHE
6 0 ps=0
7 T p7 =-p9m
8 0,5d Ps = -Kgpgh
9 d Pg = -kgpgh
Ipumeuanue. 3HaueHN KOIQDUINCHTOB K,, K3, K4, K5, Kg, Kg, Kg CIEAYET NMPUHUMATH MO rpadukam
puc. 3,4, 5.
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Puc. 3. I'paduku 3Hauenunit koaddunrenTos ko u K3
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Puc. 4. I'paduku 3Hauenunit koaddunrenTos ks 1 Ks
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Puc. 5. I'paduku 3naueHuit kodppurreHToB Kg u Kg

HATI'PY3KH U BO3JAEACTBHUS BOJIH HA COOPYKEHUS BEPTUKAJIBHOI'O
NPOPUJIA U UX DJIEMEHTBI (OCOBBIE CJIYYAHN)

1.5*. BonnoBoe naBnenue p, klla, Ha BEpTUKANbHYIO CTEHY C BO3BBIINICHHEM Hal
pacyeTHBIM YPOBHEM BEpXa COOPYXKEHUS Zgyp, M, HAa BEIIMUYUHY MEHEE 7Jmax, M, CIEIyeT
omnpeneniats cornacHo nmn.l.3 u 1.4 ¢ mocineayrommuM YMHOKEHHEM MOJTYYEeHHBIX 3HaYeHUN
JaByieHUs Ha K03 puLMeHT K., onpenensieMslii mo hopmyie

Zsup

b ()

I/Ie 3HAKU «IUTIOC» U «MUHYC» COOTBETCTBYIOT IMOJIOKEHHIO BEpXa COOPYKEHHsI BbIIIE WU
HUKE PAaCUE€THOTO YPOBHSI BOJIBI.

Bo3BrImeHne wiv NOHMKEHNE CBOOOTHOM BOJHOBOW MTOBEPXHOCTH 7, ONIPEICIICHHOE TIO II.
1.2, cneayer Takke yMHOXaTh Ha KOG DHUITUESHT K..

l'opuzoHTanpHas nuHEWHas BONHOBas Harpy3ka Py, kH/M, B paccMaTpuBaeMoM ciydae
JOJDKHA OTPENENAThCS MO TUIONIAJM DIIOPHl BOJHOBOTO JABIICHUS B TpEeNiaX BBICOTHI
BEPTHUKAJIbHOW CTEHBI.

1.6. Ilpu moaxonme (poHTa BOJTHBI K COOPYKEHHIO TOJ yIIOM , Tpaj, CO CTOPOHBI
OTKpBITOM aKBaTOpuu (B pacderax yCTOWYMBOCTU COOPYKCHHSI W TPOYHOCTH TPYHTOB
OCHOBaHWs) JIMHEHHYIO BOJHOBYIO HArpy3kKy Ha BEPTHKAIBHYIO CTCHY, OIPEICICHHYIO
cornacHo . 1.3 u 1.4, He0OX0AMMO YMEHBIIIATh MyTeM YMHOKEHHS e¢ Ha KO PHUIUEHT K,
MPUHUMAEMBbI PaBHBIM:

k. = 0,76+ 0,19

a, rpajg kcs
45 1
60 0,9
75 0,7

[Tpumeuanwue. [Ipu nepemeriennn GppoHTa BOJIH BIOJb CTEHBI, T.€. IS &, ONM3KUX WM paBHBIX 90
Ipaj, BOJHOBYIO Harpy3Ky cJlexyeT ONpeaessaTh COrjaacHo m.1.7.

1.7. T'opu3oHTaNbHYI0 Harpy3Ky OT AM(parupoBaHHBIX BOJH CO CTOPOHBI OIpa)kIE€HHOMH

IZ <08
aKBaTOpI/II/I cneuyeT OHpeIIeH}ITB HpI/I OTHOCHTeHBHOﬁ JJIMHE CCKIINNU COOPY)KeHI/IH A ,




IpU 3TOM pacUeTHYIO SIIOpPY BOJIHOBOIO JaBJIEHHs CO 3HaueHusMu p, klla, momyckaercs
BBITOJIHATB 110 TPEM TOYKAM, pacCMaTpHBasi CIEAYIOIINE CIIydan:
a) BEpILMHA BOJIHBI COBMEIIEHA C CEPEIMHON CEKI[MH COOPYKEeHUs (puc. 6, a):

2
hgis  khgi
21 = Myax =—ﬁ— dif cthkd, pp =0,
2 8 (6)
2
hy: khyy:
dif dif
Z5 =0,py = kjpg| —— — ——cthkd |,
2 2 I 5 8
(7)
2
e —d b — K100 hgit  Khgif
3508 1 oenkd 4sh2kd
(8)
0) moJ01IBa BOJIHBI COBMEIIEHA C CEPEIMHON CEKIMH COOpYKeHus (puc. 6, 6):
21=0,p; =0; )
2
hyie khys
dif dif
2, = = —————cthkd,  p, =k pg7 ;
2 8 "=t (10)
2
h.. kh*.
2n=d .p K pg dif dif
= , = - +
37783 177 2chkd - 4sh2kd
(11)
rae hgif - BBICOTa TU(pPArupoBaHHOW BOJIHBI, M, ONpeAesieMas COTNIACHO 00s3aTelbHOMY

npui. 1;
ki - ko3 duiueHT, mpuHUMaeMblIii mo Tadi. 2.



Puc. 6. Dntopsl gaBnenus qudparupoBaHHBIX BOJIH HA BEPTUKAIBHYIO CTEHY CO CTOPOHBI
OTpaKJICHHOW aKBaTOPHH

a - ipu rpeOHe BOJIHBI; 6 - IPH JIOXKOWHE BOJIHBI

Tabnuma 2
OTHOCHTENbHAS JUTHHA ceKiu /4 01 0,2 0,3 0,4 0,5 0,6 0,7 0,8
Koaddurnmenr, k 0,98 0,92 0,85 0,76 0,64 0,51 0,38 0,26

Ipumeuanue. [lpu rayOuHe CO CTOPOHBI OrpakacHHON akBartopuu d =031 crmemyer cTpouTh

TPEYTOJBHYIO SIIOPY BOJIHOBOTO JIaBJI€HMs, IPHHUAMAs Ha TIIyOuHe Z; =034 BOJHOBOE MaBJje€HHWE PABHBIM HYJIIO
(cM. puc. 6).

1.8. B3BemmBaroiiee BOJTHOBOE JaBICHHE B TOPU3OHTAIBHBIX [TBAX MAaCCHBOBOW KIIAJIKU U
M0 MmoJ0MmBE COOPYXKEHUA CICAYCT MNMPUHUMATL PAaBHBIM COOTBETCTBYIOIIHWM BCIIMYHMHAM
TOPH30HTAILHOTO BOJIHOBOTO JIABJICHUS B KPaHUX TOYKax (cM. puc. 1 u 6) mpu JuHEHHOM
W3MEHEHUH €T0 B Mpeiesiax MIUPUHBI COOPYKESHHUS.

1.9. MakcuMaibHyI0 JIOHHYI CKOPOCTH Vhmax, M/C, TIEpell BEPTHKAIBHONH CTEHOU (OT

JEWCTBHS CTOSYMX BOJH) Ha paccrosiHuu 0,254 0T mepenHeil TpaHW CTEHBI HEOOXOIMMO
oTpeneNsATh no popmyJie
. ~ 2kg7h
b,max — :

T —

— Ash2kd),

g (12)
rae K - K03 durmeHT, npuHIMaeMblii o TabdJ. 3.

Tadonuma 3




Tonorocts BomHb /% 8 10 15 20 30

Koaddurmenr K 0,6 0,7 0,75 0,8 1

JlommyckaeMble 3HAU€HUS HEPa3MBIBAIOIIUX JTOHHBIX CKOPOCTEH Vpadm, M/C, IUISI TPyHTa
KPYMHOCTBIO Ppakmmii D, MM, ciemyeT NpuHUMATE 110 PUC.7; TIPU Vp max > Vb,adm HEOOXOIUMO
IIPEeAyCMATPUBATh 3AIIUTY OT pa3MbIBa OCHOBAHMS.
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Puc. 7. I'paduk gormyckaeMbIX 3Ha4YEeHUIM HEpa3MbIBAIOIINX JOHHBIX CKOPOCTEH

1.10. Dmropa B3BELIMBAIOIIETO BOJIHOBOIO AABJICHHS Ha OCpMEHHbIE MAacCHBBI JOJDKHA
OPUHUMATBCA TpaneueuaaibHol, corjacHo puc. 1, 0, ¢ opauHaTamMu pypri, Klla,
omnpezaensieMbiMu (ripu 1 = 1, 2 wiu 3) o popmyiie

ch k(d -d
Ppri = kbrpgh cos kx; < Py
’ ch kd (13)
TAC Xj - paCCTOSAHUEC OT CTCHBI 10 COOTBCTCTBYIOH_[eﬁ T'paHu MaCCHUBa, M;
Kor - K02 GuIIMEHT, TPUHUMAEMBIH 110 Ta01.4;
pf - BOJIHOBO€ JAaBJICHHUEC HAa YPOBHEC ITOAOMIBLI COOPYKCHUA.
TaOnuma 4
_ Alh
OrTHocHTE bHas ryGuHa 47 Koadpdunment Ky pu moaoroctsix BoJIH /
15 1 meHee 20 u Gonee
Memnee 0,27 0,86 0,64
Ot 0,27 mo 0,32 0,6 0,44
Bonee 0,32 0,3 0,3

HAT'PY3KH OT PASEUBAIOIINXCA U MPUEOMHBIX BOJTH HA
COOPYKEHUA BEPTUKAJIBHOT'O ITPO®UJIA

1.11. Pacuer coopyxeHui Ha BO3IEHCTBHE Pa3OUBAIONITUXCS BOJIH CO CTOPOHBI OTKPBITON
aKBATOPHUH JIOJDKEH MPOM3BOAUTRLCS MPH TiTyouHe Haja 6epmoit dyr < 1,25h u rimyOune o nHa

dp 2 1,50 (puc.8).




Puc. 8. Dmtopel naBieHus pa30UBaIOLIUXCS BOJIH HAa BEPTUKAIBHYIO CTEHY

lopuzoHTanpHy0 NTUHEHHYIO Harpy3Ky Py, KH/M, 0T pa3buBaromuxcsi BOIH HEOOX0IUMO
MNPpUHHUMATL TI0 IUIOIIAAW SIHOPbI 60KOBOI‘O BOJIHOBOI'O OAaBJICHUSA, IIPU 3TOM BCJIIMYUHBI p,
klla, 17151 3HaYEHUN OpJIMHAT Z, M, CJIEAYET OMPEETATh Mo (GopMyiam:

z1=-h,p1=0; (14)
Iy = 0, p2 = 1,5pgh; (15)
pgh
Pg = hkd
75 = dr, chid ¢ (16)

BeprukanbHyro JWHEHHYIO Harpy3ky P, kKH/M, oT pa3OuBaromuxcsi BOJIH ClEIyeT
MPUHUMATh PAaBHOW IUJIOMIAJAM 3MIOPHI B3BEIIMBAOIIETO BOJHOBOIO JABJICHUS U ONPEACINAThH
o popmyne

pPia
Be=n
2, @17
rjae U - KooQpPuIueHT, MpuHUMaeMblii o TabJ. S.
TaOnauma 5
a
< 7
i - <3 5 9
Koaddumnment p 0,7 0,8 0,9 1

MakcumManabHyl0 CKOPOCTh BOJBI  Vimax, M/C, HaJ TIOBEPXHOCTBIO OEpMBI TIEpen
BEPTHUKAJIBHON CTEHOH MpHU pa30UBAIOIINUXCS BOJHAX HEOOXOIUMO ONPENENTh 10 popMmyie

gh

Ufmax T g
e (18)

1.12. Pacuer coopykeHHiII Ha BO3ACWCTBHE MPUOOHHBIX BOJH CO CTOPOHBI OTKPBITON
AKBAaTOPHH JIOJDKEH MPOM3BOAUTHCS Mpu riryOuHe Oy < o Ha MPUMBIKAIOIEM K CTEHE y4acTKe

JHa TPOTSHKEHHOCThIO He MeHee 0,54, M (puc. 9), MpH 3TOM BO3BBIEHHE BEPIIHHBI
MaKCHUMaJIbHOW MPUOOWHOMN BOJIHBI 7Jcsur, M, HaJl PACUETHBIM YPOBHEM CIIEYE€T ONpPEIEIATh
o popmyne

Hesur = -0,5ds - hyr, (19)

e hgyr - BeICOTA IPUOOIHON BOJIHBI, M;
der - KpuTHYECKas TTyOUHA, M.




Puc. 9. Dmropel naBieHus MpUOONHBIX BOJIH HA BEPTHKAIBHYIO CTEHY

a - C BEPpXOM IOCTCJIM Ha YPOBHC JHA, 6-c BO3BLIIHaIOH1€I7[CH HaJd AHOM ITIOCTCIIBIO

['opu3oHTaIBHYIO JIMHEHHYIO Harpy3ky Py, KH/M, or npuOOHHBIX BOJH HE0OXOIMMO
MPUHUMATH TI0 TUIOMIAIU SMIOPHl OOKOBOTO BOJHOBOTO AABJICHHS, MPH 3TOM BEIHUYUHBI P,
klla, a71st 3HAYSHUI OpAMHAT Z, M, TOJKHBI ONPEACIISATHCS 110 (hopMyam:

21 = -hgur, p1= 0; (20)

1

29 =——hgyy
3 ] p2 = 115pghSU|’; (21)
~ Ahsyr
P3 = 27
ch=—-d;

75 = d, Asur , (22)

e Asw - cpenHsis JUTHHA MPUGOITHOM BOJHEL, M.

BepTukaneHyto JnHEHY0 Harpy3Ky Pic, KH/M, OT mpubOiHBIX BOJH ClieAyeT NPUHUMATD
paBHOM TUIOMIAU DMIOPHl B3BEHIMBAIOIIETO BOJHOBOTO JaBJICHUS (C BBICOTOM p3) U
OTIPENIETIATH 110 hopMyTIe:

zc ’ 7

(23)

MakcumanbHasi JOHHasE CKOPOCTh MPUOONHOM BOJHBI Vpmax, M/C, TIEPE] BEPTUKAIBHON
CTEHOM CO CTOPOHBI OTKPHITON aKBaTOPUU JOJKHA ONPEAENATHCS 1o hopmyTe:



, (24)

1.13. Onpenenenue Harpy30K Ha BEPTHKAIBbHYIO CTEHY OT BO3ACHCTBUS pa3OUBAIOLIUXCS U
npuOOHBIX BOJH (cM. prc.8 u 9) mpu HaaexkameM 000CHOBAHUH JIOITYCKAETCsl TPOU3BOIUTH
JTUHAMUYECCKHUMH METO/IaMH, YUYNUTHIBAIOIIIMMH UMITYJIbCHI IABJICHUS ¥ HHEPIIMOHHBIC CHJIBI.

HAT'PY3KH ¥ BO3JEACTBHS BOJIH HA COOPYKEHUSI OTKOCHOI'O
IMPOD®UJIIA

1.14*. BeicoTy HakaTa Ha OTKOC BOJH oOecredeHHOCThI0 1 % mo Hakary (Nrunigs, M) s
(GpOHTATIBHO MOAXOAIIMX BOJIH NHpU TiIyOuHe mepen coopykenuem 0 > 2hjg HamIeKUT
OTIpeNIeTATh 10 popMyJie

Nrun1% = krkpkspkrunhl%y (25)

rae K 1 Kp - K03 uImeHTs! mepoxoBaTocTH U MPOHUIIAEMOCTH OTKOCA, IPHUHUMAEMBbIE 10
Ta0.1.6;
Ksp - Koo unmenT, mpuHIMaeMslit 1o Tadi. 7*;
Krun - K03 durment, npuHnMaemslii o rpadukam puc.10* B 3aBUCUMOCTH OT IOJOTOCTH

BOJIHEI /151/ My, wa rIyOOKO# BOZIE.

[Tpu ray6une nepen coopyxenueMm d < 2hiy, koaddumueHT Ky, HEOOX0IUMO IPUHUMATH
JUTSL 3HAYCHHI TOJOTOCTH BOJHBI, yKa3aHHOU Ha puc. 10* B ckoOkax U ompenensieMon mpu
riyoune d = 2h;y,.

BbeicoTy HakaTa Ha OTKOC BOJIH OOCCIIEYCHHOCTBIO I, %, MO HakKaTy HEOOXOIUMO
ONpEeNeNATh YMHOKEHHEM IoilydeHHoro 1o dopmyne (25) 3Hadenus Npyniw, M, Ha
k03 dunment K; npuHUMaeMslii o Ta01.8.

Tabnuma 6
KoHncrpykuust kpernnaeHust oTkoca meg;:;);::g:::f}fhl% Koaddumuent, k, | Koaddunuent, K

beToHHbIMHU (K€J1€300€TOHHBIMU) TUIMTAMHU - 1 0,9
I'paBHUiiHO-TAIEYHUKOBOE, KaMEHHOE WIIH Megnee 0,002 1 0,9
KpETUICHHUE OETOHHBIMU 0,005-0,01 0,95 0,85
(>xene300eTOHHBIMHK) OJIOKaMHU 0,02 0,9 0,8
0,05 0,8 0,7

0,1 0,75 0,6

Bosee 0,2 0,7 0,5

IIpumeuanue. XapakTepHslil pa3Mep LIEPOXOBATOCTU I, M, CIEAYyeT MPUHUMATh PABHBIM CPEeIHEMY
JIMaMeTpy 3epeH MaTepualla KpeIyIeH!s] 0TKOCa WK CpPeTHEMY pa3Mepy OETOHHBIX (KeJIe300€TOHHBIX) OJIOKOB.

Taonuma 7*

3uauenue Ctg ¢ 1-2 3-5 Boiee 5
Koaddunuenrt K, npu ckopoctn Betpa V,, M/c:
20 u Gonee 1,4 1,5 1,6
10 1,1 11 1,2
5 1 MeHee 1 0,8 0,6
[IpuMedaHUe: @-yrol HAKIOHA OTKOCA K TOPH3OHTY, Ipajl.
Tabnuma 8
OGecneyeHHOCTh 1O Hakary i, % 0,1 1 2 5 10 30 50

Koaddurmenr K; 1,1 1 0,96 0,91 0,86 0,76 0,68
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Puc. 10*. I'paduku 3HaueHnii kodpduuuerra Kpn

[Tpu noaxone GppoHTa BOJIHBI K COOPYKEHUIO MOJ YIJIOM ¢, IPajl, CO CTOPOHBI OTKPBITON
aKBaTOPUM BEJIMYMHY HAaKaTa BOJH HA OTKOC CJEAyeT YyMEHbIIAThb YMHOXCHMEM Ha
k03¢ GurmeHT K,, npuHUMaeMbIi 10 Tab1.9.

TaoOonuma 9
3HaveHue yria o, rpaj 0 10 20 30 40 50 60
Koaddurmenr K, 1 0,98 0,96 0,92 0,87 0,82 0,76

Ilpumevanue. [Ipy onpemeneHUn BBICOTHI HAKaTa BOJH HA IECYaHbIE W IPABMHHO-TAJEYHMKOBBIE
TIISOKA HeO6XO)II/IMO y‘H/ITBIBaTI) N3MCHCHUC yKHOHa IJsKa BO Bper{ ]_HTOpMa. HaI/I60anee IIOHMKCHUC TIIS KA
B CTBOpPE ype3a BOJBI ClIEAyeT IPUHUMATEL paBHbIM 0,3N, M, ¢ BHIKJIMHMBAHHEM Ha HyJIEBBIE 3HAYEHHS Ha Oepery
JI0 BBICOTHI HaMOOJIBIIIETO HAKaTa, a B Mope 10 TiyOuHsl d = dg, M, IS pa3MBIBAEMBIX TPYHTOB WJIM Ha TITyOHWHE
d = dgr, u, M, - 101 HepasMBIBaeMBIX TpyHTOB (1€ N, Ao 1 gy, - COOTBETCTBEHHO BBICOTA BOJIHBI U TIIyOWHA BOIbI
B CTBOPAx IIEPBOTO U MOCIEAHErO OOPYLIEHHH, M).

1.15. DOmropa BOJIHOBOro JaBieHHs Ha OTKoc mpu 1,5 < Cctg ¢ < 5, yKperuieHHbII
MOHOJIMTHBIMH HJIM COOpPHBIMH TUTUTAMHM, JOJDKHA TPUHUMATHCS 1O puc.ll, mpu sTOoM
MaKCHMaJIbHOE pacyeTHOE BOJHOBOE JaBlieHHWE pg, Klla, HEoOXoaWMO oOmpeaeisTe 1o

dbopmye:
Pd = Ks ke prer pgh, (26)
rie K - koo durment, onpeaensieMsiii o Gopmyie
h h

kg =085+4,8 j + ctg p| 0,028 — 1,15;
; (27)
ki - koo purenT, npuHIMaeMsblIit o Ta01.10;
Prel - MAKCHMaJIbHOE OTHOCUTEIHHOE BOJHOBOEC JIaBJICHHE HAa OTKOC B Touke 2 (cm. puc.11),
npuHUMaeMoe 1o Tabia. 11.
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Puc. 11. Dnropa MakCMMalIbHOTO pacY€THOTO BOJIHOBOT'O JABJIEHMSI HA OTKOC, YKPEIJIECHHBIN

IINTaMHN
Taonuma 10
Iomorocts BomHbI 4/h 10 15 20 25 35
Koaddurment kg 1 1,15 1,3 1,35 1,48
Taonuma 11
Bricora BonHb! h, M 0,5 1 15 2 2,5 3 3,5 >4

MaxkcuManbHOE OTHOCHTENIBHOE BOJHOBOE JaBJICHUC

3712823 ]21|19 |18 | 175 | 17
Prel

OpauHara Zp, M, TOYKH 2 TPWIOKEHUS MAaKCUMAJIBHOTO PACYETHOTO BOJIHOBOTO JABJICHUS
Pd JOJDKHA OTIPEEATHCS 10 hopMyJIe:

zy = A+ %(1 _2etg? o + 1)(,4 + B)

cig ¢ , (28)

rae A u B - BeIHMYUHBI, M, OTIpeACIIsieMbIe 110 (OpMYyJIaM:

A1+ ctgzgo
A=h047+023— |5
h) cg e . (29)

k)

h
B =h0095- (0,84ctg o - 0,25) =
(30)

OpnanHata Z3, M, COOTBETCTBYIOIIIAsl BBICOTE HAKaTa BOJIH HAa OTKOC, JI0JKHA ONPEIENIAThCA
coriacHo m. 1.4*.

Ha yuacTkax kpemjeHHsi MO OTKOCY BbIIl€ U HMKe Touku 2 (cMm. puc.ll) cimemyer
IIPUHUMATh 3HaY€HUS OPJAMHAT JIIOPHI BOJHOBOIO JaBieHus p, klla, Ha paccTosHUAX, M:

npu l; = 0,0125L, u |3 = 0,0265L, p = 0,4pg;

npu I, = 0,0325L,u |4 = 0,0675L, p = 0,1pq,

Actg @
L —

4l 2
rae cg p-1 (31)



OpauHaThl SMIOPHI BOJTHOBOTO MPOTUBOAABICHUS pc, klla, HA TUIMTHI KPEIJIEHUS OTKOCOB
CJIeTyeT ONpPENesTh o popmyJie:

Pe = Ks K Pe.ret £Qh, (32)

/1€ Pc rel - OTHOCHUTEIBHOE BOJTHOBOE ITPOTHUBOJIABIICHUE, IPUHUMAaeMoe 10 rpadukam puc. 12.
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Puc. 12. I'paduxu 17151 onpeneneHusi OTHOCUTEIBHOT'O BOJIHOBOTO MPOTUBOIABICHUS

1.16. Harpy3ky OoT BOJIH Ha OTKOC, YKPEIJICHHBIN IuTamu, Juist coopyxenuit | u Il knacca
npu BbIcOTe BONH Oosee 1,5 M obecneueHHocThio 1 % B cucTeMe JOMyCKaeTCs MpH
HaJJIexKaleM OOOCHOBAaHUM  ONpENeNATh  METOAaMHM, B  KOTOPBIX  YUMTHIBACTCS
HEPETYJIIPHOCTH BETPOBBIX BOJIH.

[Ipy Hamuuuu OepM U TEPEMEHHBIX YKIOHOB OTIENbHBIX YYacTKOB COOPYXEHHH
OTKOCHOTO MPOo(UIsi Harpy3KH OT BOJIH Ha KPEIUICHHS OTKOCOB HEOOXOJIUMO OIPENENATh 110
JTAaHHBIM J1a00PaTOPHBIX UCCIIETOBAHUIM.

1.17*. TIpu MpOEKTUPOBAHUHU COOPYKEHHUIM OTKOCHOTO MPOUIS M KPETUICHUH OTKOCOB M3
PBaHOTO KaMHs, OOBIKHOBEHHBIX M (DAaCOHHBIX OCTOHHBIX MU Kele300€TOHHBIX OJIOKOB
Maccy OTJEJIbHOIO AJIEMEHTa M UM M, T, COOTBETCTBYIOIIYIO COCTOSIHUIO €0 MPEAEIBbHOrO
paBHOBECHS OT JIEUCTBUS BETPOBBIX BOJIH, HEOOXOUMO OIPEIEINSTh:

IpU PacCHOJOXKEHUH KaMHS MM OJIoKa Ha ydacTKe OTKOCa OT BepXa COOPYXKEHHUS M0
riy6unst Z = 0,7h mo dpopmyie

3

3,16k .oy 1
m = 3 -
h
P
S| \1+ ctg3(p
P : (33)*
To e, ipu Z > 0,7h mo popmyite
iz
hA
Mz = e : (34)

rae Ki - koaddunuenT, npuHIMaeMblil o Tadu. 12*; npu ﬂ/ h > 15, a taxxke IIpY HaJIU4YuU
OepMbl Kir ciieIyeT yTOUHSATh MO ONBITHBIM JJAHHBIM;
Pm - TNIOTHOCTH KAMHS, T/M°.



Tadbnuna 12*

Kosddurment ki
DJIeMEHTBI KPeIUICHH s
pu HaOpPOCKe TIPH YKJIAJIKE
Kamens 0,025 -
OOBIKHOBEHHBIE OETOHHBIE OJIOKH 0,021 -
Terpanogs! u apyrue GurypHbie OIOKH 0,008 0,006

1.18. Ilpu mpoeKTUpPOBaHMM KpPEIUIEHUS OTKOCOB COOPYKEHUH M3 HECOPTHUPOBAHHOM
KaMEHHOI HaOpOCKH HE00X0JuMO, 4yToOBI 3HaUeHHe Kod(dduimenta Ky 3epHOBOrO cocraBa
HAXOAWJIOCHh B TPAHMIIAX 3AIITPUXOBAHHON 30HBI, IPUBEACHHON Ha rpaduke puc.13.

3nauenue kod3puirenta Ky T0ImKHO onpenenaThes o GopMyie:

, (35)

rzae m - macca KaMHsl, onpeaeisemas o n.1.17*, 1;

M; - Macca KaMHs, O0NbIIask WX MEHbIIasi pAaCUETHOM, T;

Dyai v Do - IMaMeTpbl Gpakuuii KaMHs, CM, IPUBEJCHHbIE K AUAMETPy Iapa, UMEIOILEro

Maccy COOTBETCTBEHHO M; 1 M.

3epHOBOI COCTaB HECOPTHPOBAHHOM KaMEHHOW HAOPOCKM [UIs KPEIJICHHS OTKOCOB,
COOTBETCTBYIOIIMNA 3alITPUXOBAHHON 30He (cM. puc.l13), ciaeayeT cuuTaTb MNPUTOJHBIM
TOJIBKO JJI1 COOPYKEHUI C OTKOCAMM, ITOJIOTOCTh KOTOPBIX HaXOAUTCs B npezenax 3 < ctg ¢ <
5, a BBICOTA pacuyeTHOM BOJIHBI - 3 M U MEHEE.
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Puc. 13. I'paduk my1st onipepesienns 10MyCTUMOTO 36pHOBOTO COCTaBa HECOPTUPOBAHHOM
KaMEHHOM HaOpOCKH sl KPETIJICHHUS] OTKOCOB

1.19*%. Tlpm monorocTw OTKOCOB CtJ ¢ > 5, YyKpelwsieMbIX HECOPTHPOBAHHOU
Pa3HO3EPHUCTON KaMEHHOW HAOpPOCKOMW, pacueTHYI0 Maccy KamHs M, T, COOTBETCTBYIOIILYIO
COCTOSHUIO €ro MpeAeNbHOTO PAaBHOBECHS OT JEHCTBUS BETPOBBIX BOJH, HEOOXOIUMO

ornpenensth mo Gopmyne (33*) npu ﬂ/ h=10 ¢ YMHOXCHHEM TIOJIYYCHHBIX PE3yJIbTaTOB Ha
koa¢durrent K, onpenensemsiii mo tabm.12a*.

TaOonuma 12a*




ctg @ 6 8 10 12 15

Kosdpuuuent K, npu A/h=10 0,78 0,52 0,43 0,25 0,2

MunuManbHOe conepxanue (pakiuii auameTpoM Dpa, COOTBETCTBYIOIIMM PacUYCTHOM
Macce KaMHSI B HECOPTHPOBAHHOW pPa3HO3EPHUCTOW HAOPOCKE, MOJDKHO MPUHUMATHCS B
COOTBETCTBUHU C Ta0i.120%*.

TabOaxuma 120*

Koaddunment pasnozepuuctoctd Dgo/Dyg 5 10 | 20 | 40-100
MuHUMaBHOE cojiepkanue Gpaknuii tuamerpoM Dy, , % (1o Becy) 50 | 30 | 25 20
2. HATPY3KH OT BOJIH HA OBTEKAEMBIE IIPET'PA/IbI U CKBO3HBIE
COOPYXEHUA

HAI'PY3KH OT BOJIH HA BEPTUKAJIbBHYIO OBTEKAEMYIO IIPETPAY

2.1. MakcUMaJIbHYIO CHITY OT BO3JIEHCTBUS BOJH Qmax, KH, Ha BEepTHKAIBHYIO 00TEKaeMYIO
nperpagy ¢ nonepeunbiMu pasmepamu o < 0,41 u S < 0,44 (puc.14, a) mpu d > der
HEOOXOAMMO OIPEICNATh M3 psijia 3HAYCHUH, MOIyYaeMbIX TPU Pa3IUUHBIX TOJIOKECHHIX
Hperpajsl OTHOCHTENIFHO BEPIINHBI BOJIHBI X = X/A, IO hopmyJie:

Qmax = Qi, maxO; + Qv, max v, (36)

e Qi max ¥ Qv max - COOTBETCTBEHHO MHEPITMOHHBIA M CKOPOCTHOW KOMITOHEHTHI CHJIBI OT
BO3JICHCTBHS BOJIH, KH, onpenensempie 1o ¢popMyiam:

! 2
Oj max = — pg7b” hkya; f;
4 ; (37)

1 2,2
Oy max = __ pebh"k a,pf,
’ 12 Yo (38)
O ¥ O -KOXPDUIIUEHTHl COYETAaHUS HWHEPIUOHHOTO W CKOPOCTHOTO KOMITOHCHTOB
MaKCUMAaJIbHOW CHJIBI OT BO3/ICHCTBHSI BOJIH, IPHHIUMAaEMBbIe COOTBETCTBEHHO ITO
rpadukam 1 u 2 puc.15;
hu - BeicoTa W JJMHA pAacyeTHON BOJHBL, MpPUHHUMaeMble corjacHo 1. 4
00s13aTeTFHOTO IpHJL 1
o - pa3Mep Mperpaspl 1o Jy4y BOJHBL, M;
[ - pa3mep nperpajbl 1o HOpMaiH K JIydy BOJHBI, M;
Ky - K03 pummeHT, NpUHUMaeMBbIit Mo Tab.13;
OV oy - THEPIMOHHBIA ¥ CKOPOCTHOM KOX(PQHUIMEHTH TIyOHHBI, TpPUHUMAEMbIC
COOTBETCTBEHHO I0 rpadukam a u 6 puc.16;
fin [ - ”HEPIIMOHHBINA U CKOPOCTHON KO3 (UIIMEHTHI (OPMBI MPETPAIbl C TONEPEUHBIM
CeUeHHEM B BHJE Kpyra, JJUIMICA W TPSMOYTOJbHUKA, MPHHUMAEMBIE I10

rpadukam puc.17.
Taonuma 13
OtHOocHTenbHBIN pa3Mep nperpaasl /A, b/A, DIA 0,08 0,1 0,15 0,2 0,25 | 0,3 0,4
Koaddurmenr k. 1 097 | 093 | 0,86 | 0,79 | 0,7 | 0,52

Mpumeuanus: 1. PacueT CKBO3HBIX COOPY)KEHHMU MM OTIEIBHO CTOSIIMX OOTEKAEMbIX Mperpaja Ha
HArpy3KH OT BOJIH JOJDKEH TPOM3BOMUTHCS, KaK TPAaBHIIO, C YUETOM IIEPOXOBATOCTH MX MOBEPXHOCTH. Ilpu
HAJIMYUH OTIBITHBIX JAHHBIX [0 CHIYKEHHIO BIMSIHUSL KOPPO3MH M MOPCKHX OOpacTaHnit Ko3uItieHTsr HOpMBI
HEO0XO0AUMO OTPEACIIATH M0 HopMyJiam:




2 (39)
P =G, (40)

rzae Cj u C, - yTouHeHHbIE ONBITHBIC 3HAYCHUS KOO PUIIEHTOB MHEPIIMOHHOTO ¥ CKOPOCTHOTO COMPOTUBIICHHH.
2. Ilpu momxoje BOJH IOJ YIJIOM K oOTekaeMod mperpane (B BUAE SJUIMICA WM IPAMOYTOJIbHUKA)
Jorryckaercst K03(hGUIMEHTH (HOPMBI OTIPEIENIATH HHTEPIIONAIUCH MEXK Ty UX 3HAYCHUSMHE IO TJIABHBIM OCSIM.
3. MakCHUMalbHYIO CHJIy OT BO3JeicTBUI BOMH Qmax, KH, Ha BEpTHKANbHYIO O0TEKAaeMyI0 MpErpaay mpu
Qj, max Qj
, i,max
— =22 ——=<0,2
3HAYCHUU Qv,max Jonyckaercst IpUHAMATh Qmax = Qjmax, @ IPH 3HAYEHUN Qv max NpUHAMATD Qmay =

Qv, maxo; B APYTHX ciydasix Qmax CIETyeT ONpenessiTh U3 psija 3HaueHWH, MMody4eHHbIX 1o dopmyie (36) npu
Pa3IMYHBIX X.
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Puc. 14. CxeMsl K onpeieJIeHHIO BOJIHOBBIX HArpy30K Ha 00TeKaeMble perpaabl

a - BEPTUKAJILHBIC, 0 - TOPU30OHTAJIbHBIC
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Puc 15. I'paduku 3Hauennii ko3¢pGUIHEHTOB COYETaHNUS HHEPLIMOHHOTO o (Tpaduku 1) u
CKOpPOCTHBIE &y, (Tpaduku 3) KOMIIOHEHTOB CHJIBI OT BO3CHCTBUS BOJIH
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Puc. 16. I'paduku 3HAYCHUIT HHEPIIMOHHOTO ¢ U CKOPOCTHOTO & KO3(P(HUIIMEHTOB TTyOUHBI
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Puc. 17. I'paduixu 3HaueHUI HHEPLIMOHHOTO [ U CKOPOCTHOTO KO3 (HULIMEHTOB GopMbI (7151
AJUIMNITUYECKUX MIPETrpa - CIUIONIHBIC TUHUH, TIPH MPU3MATHICCKUX - IITPUXOBHIC JIMHUH) B
3apucumocty oT /b (s Q, q u Py) nm b/ o (ns P;)

1 - anst 1IepOXOBATOM AIUTUIITUYECKOMN Mperpaibl; 2 - TIaIKO0; 3 - IepOXOBaTO! B ITOBOIHOM U TIIAIKOH B
HAJBOJIHOM 4acCTsIX BEPTUKAIbHON JUIMITUYECKON IIPErpaipl

2.2. JluneitHyto Harpy3Ky OT BOJH (, KH/M, Ha BepTHKaIbHYI0 00TEKaeMylo Mperpaay Ha
nIyOWHEe Z, M, MpPH MaKCUMalIbHOW cuie OT Bo3AeUcTBUS BOMH Qmax (cM. puc.14, a)
HEO0OXOAMMO OMPEACIATH 1Mo hopMyJie

0 = Jimax + Qv,maxSvs (41)

ra€ (imax U Ovmax - MHEPUUOHHBIA M CKOPOCTHOM KOMIIOHEHTHI MAaKCHMAaJIbHOW JIMHEHHOMN
Harpy3ku oT BoJiH, KH/M, onipeaensiemsie o hopmysiam:

1 5

9i,max = ;pgﬁ Zkvgxiﬂi _ 42)
hz 2

9y max = ;pg;zb 7 ky, Oy, i _ 43)

O&i M Oy - KOO(PQHIMEHTH CcOYeTaHWsT WHEPIIMOHHOTO W CKOPOCTHOTO KOMITOHEHTOB
JTUHEWHON Harpy3Kd OT BOJIH, IPUHUMAaeMbIe COOTBETCTBEHHO IO rpadukram
1 u 2 puc. 18 npu 3HaueHUU X corjiacHo m.2.1;

6i u Gy - k03 (PUIIMEHTHI TUHEHHON HArPy3KU OT BOJIH, IPUHUMAaeMBbIe 10 Tpadukam a u 6

d -z

Zrel =

puc. 19 IIpU 3HAYCHUAX OTHOCUTEIbHOM FJ'IY6I/IHLI d
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Puc. 18. I'paduku 3HaUeHUI KOIPHUIIMEHTOB COYETAaHUS HHEPITUOHHOTO & (Tpaduku 1) u
CKOpPOCTHOTO &y (TpaduKu 2) KOMIIOHEHTOB TOPU30HTAILHON JIMHEHHOI HAarpy3Ku OT BOJH

2.3. IlpeBbliieHHEe B3BOJHOBAHHOMN MOBEPXHOCTH 77, M, HAJl PACUETHBIM YPOBHEM JIOJKHO
OTIpeNIeNAThCS 0 popMyie:

7= nreh, (44)
T/I€ TJrel - OTHOCUTENIBHOE TMPEBBIINICHWE B3BOJHOBAHHON MOBEPXHOCTH, OMpEACNsIeMOe IO
puc.20.

[peBbiliieHre CpeAHEH BOJHOBOW JMHWUM HajJ pacdeTHbIM ypoBHeM Ad, M, ciemyer
oTpeneNsATh 1o popmyie

Ad = (77¢,re1 + 0,5)h, (45)

TZI€ TJcre - OTHOCUTEIBHOE IPEBBIINICHUE BEPLIMHBI BOJHBI, ompezenseMoe nmo puc.20 mnpu
3HayeHnu y = 0.

2.4. Harpy3ku oT BoaH Q M ( Ha BEpTHKaJIbHYIO O0TEKaeMylo Mperpaay IpH JIIoOoM ee
pacIoIO)KEHUN X, M, OTHOCHUTEJIbHO BEPIIMHBI BOJIHBI CIEIyeT OMNpeAessaTh 1o dopmyaam
(36) u (41), mpu 3TOM KOIPPHUIUCHTBI & U O AOJKHBI TPUHUMATHCS MO rpadukam 1 u 2
puc.15, a & u &y - mo rpaduxam 1 u 2 puc. 18 ansg nanHOTrO 3HAUCHUS ¥ = X/A.

2.5. PaccrosiHM€ ZgQmax, M, OT Pacd4eTHOrO0 YPOBHSA BOJbl JO TOYKU HPUIOKECHHUS
MaKCUMAaJIbHOW CHJIBI OT BO3JICHCTBHUSI BOJIH Ha BEPTUKAIBHYIO 0OTekaeMyro mperpany Qmax
HE00XO0IMMO OTIpeNeNsTh o hopmyJie

1
Omax =, %700 T QomaxOigy
max 1 (46)

rne & u & - kodpduuuments, mpuHuMaemble nmo rpadukam 1 u 2 puc.l5 mnpu k,
COOTBETCTBYOIIEM Qmax;
0, M ZQy - OPAMHATHI TOYEK MPHUII0KEHHS] COOTBETCTBEHHO MHEPIIMIOHHOTO W CKOPOCTHOTO
KOMITOHEHTOB CHJI, M, ONpeZieiIsieMbIe 110 (hopMymam:

20,i = HiSi relt ; 47)

ZQ,V = ﬂvév,rel/l (48)



Si '
irel 'y Svrel - OTHOCHTENbHBIC OpPJMHATHI TOYEK HPHIOKEHHS MHEPIUOHHOTO U
CKOPOCTHOT'O KOMIIOHEHTOB CHJI, IPUHUMAaeMBbIe 110 rpaduxam puc.21;
Mi U Lty - THEPIIUOHHBIA ¥ CKOPOCTHOM K03 PUimeHTsI (Pas3pl, IpUHUMaEMbIe IO TpaduKam

puc.22.
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Puc. 19. I'paduxu ko3P PUIIMEHTOB TMHEHHON HArpy3Ku OT BOJH G, Gy, Gy tipu d/A:
1)0,1;2)0,15;3)0,2; 4) 0,3; 5) 0,5; 6) 1; 7) 5 u A/lh = 8-15 - mrrpuxoBbIe JIHHUN

PaccTosinue Zg OT pacueTHOro YpoBHS BOJbI JO TOUYKHU MPHIIOKEHHs cuiibl Q mpu ro0oM
yJaJeHUU X OT BEPIIMHBI BOJHBI JIO0 MPErpajbl CIEAYyeT onpenesars no gopmysne (46), npu
3TOM KOA(DPUIMEHTHI & U Oy JOJDKHBI TPUHUMATHCS coryiacHo rpadukam 1 u 2 puc.15 mis
JTAHHOTO 3HauYeHus y = X/A.
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Puc. 20. I'paduk 3HaueHn KOAPPULUEHTA el

1-mpud/A=0,5u A/h=40; 2 - mpu d/A= 0.5 u A/h =20, a raxxe mpu d/1=0,2 u A/h=40; 3 -npu d/A1=0,5u
A =10, a taxxe npu d/1=0,2 u A/h=20; 4 - npu d/A=0,2 u A/h =10
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Puc. 21. I'paduku 3HAYCHHI OTHOCUTEIHHBIX KOOPIUHAT
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Puc. 22. I'paduxu 3Ha4eHUH UHEPIIMOHHOTO L4, U CKOPOCTHOTO L&y KO PUIIMEHTOB (ha3bl

HAT'PY3KH OT BOJIH HA TOPU30OHTAJIBHYIO OBTEKAEMYIO IIPET'PA1Y

2.6. MakcumanbHOE 3HauU€HHE PaBHOJEHCTBYIOIICH JIMHEHHOW HArpy3Kd OT BOJH Ppay,
kH/M, Ha ropu3OHTaNbHYIO OO0TeKaeMyro mperpaay (cMm. pwuc.l4, 06) c TONEpeYHBIMU
pasmepamu @ < 0,14, m, u b < 0,14, M, mpu z; > b, Ho (zC - b/2) > h/2 w pu (d - zc) > b
JOJIKHO OTIPEAETATHCS 1o (hopmyIie

2 2
Fnax = VB +E (49)

JUISL IByX CIIy4acB:
C MaKCHMaJIbHOM MOPH30HTAIILHONW COCTABIIAIONIEH TUHEHHONW HArpy3ku Pymax, KH/M, mpu

COOTBETCTBYIOIEM 3HAUYCHIH BEPTUKAIBLHON COCTABISIONICH JINHEITHOH Harpy3ku P, kH/M;
C MaKCHMaJbHON BEPTHUKAIBHOW COCTABIIAIONICH JIMHEWHOW HArpy3ku P;max, KH/M, mpu
COOTBETCTBYIOIIEM 3HAYEHUH TOPU3OHTAIBHON COCTABIAIOIICH IWHEHHOW Harpy3ku Py,

kH/m.



PaccrosHme X, M, OT BEPIIMHBI BOJIHBI IO LEHTPA Iperpaasl Npu JEHCTBUA MAKCUMAJIbHBIX
JIMHEHHBIX HATPY30K Py max U Pzmax TOMKHBI OMPEICIATHCS MO OTHOCUTEILHON BEIUYUHE J =
X/ A, npuHEMaeMoi coryiacHo puc.18 u 23.
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Puc. 23. I'paduku 3HaUeHUN KOAPPUITUEHTOB COUETaHUs Oy MHEPIUOHHOTO (Tpaduku 1) u o,y
- CKOpOCTHOTO (TpaduKu 2) KOMIIOHEHTOB BEPTUKAJIILHON JIMHEHHOM Harpy3KH OT BOJIH

2.7. MakcumanbHOE 3HAYE€HHE TOPU3OHTAJIBHOM COCTaBJISIIOIICH JIMHEHHOW HAarpy3Kd OT
BOJIH Pymax, KH/M, Ha TOPU30OHTATIBHYIO 00TEKaEMYIO Mperpaay HeoOXOIuMO ONMpPENeNsITh U3
psna BEIWYNH, MOJIYyIaeMbIX IIPH PA3TUIHBIX 3HAUCHUSAX X, TI0 (hopmyre

Pyxmax = Pxi&i + Pxvw, (50)

rae Pyi u Py, - HHEPIIMOHHBIA U CKOPOCTHON KOMIOHEHTHI TOPU30HTAIBHON COCTaBISIONIEH
JTUHEWHON Harpy3Ku oT BOJH, KH/M, onpesenseMble mo hopMyiam:

Py =—pgr b — k04
2 A : (51)
> wt

Pyy = _pg”b_kv‘ngﬂv
3 A : (52)

i ¥ O - KOO (PHUIIMEHTHI cOYeTaHUsT MHEPIIMOHHOTO W CKOPOCTHOTO KOMITOHEHTOB JTUMHEHHOMN
Harpy3kH OT BOJIH, IPUHUMAaeMble COOTBETCTBEHHO Mo rpaduxam 1 u 2 puc.18
MpY 3HAYEHUHU X cOrjiacHo m.2.1;
6i 1 By - 0003HAYEHUS TE K€, YTO U B I1.2.2;
fi 1 [} - MTHEPIUOHHBIN U CKOPOCTHON KO3 dUIIMEeHTH (HOPMBI Mperpajbl C MONEPEYHBIM
CeUeHHEM B BHJE Kpyra, JJUIMICAa W NPSIMOYTOJbHUKA, NPUHHUMAaeMble IO
rpapukam puc. 17 npu 3Hayenusix a/b - s ropusoHTanmbHOM W b/a -
BEPTUKAJIBHON COCTABIIAIONINX HAIPYy3KH.
2.8. MakcuMalIbHYl0 BEJIMYMHY BEPTHUKAJIbHON COCTaBIIAIONICH JMHEWHONW HArpy3Ku OT
BOJIH HAa TOPU30HTAIBHYI0 00TeKaeMyto nperpany Pzmax, KH/M, HE0OX0nuMoO onpenensTs u3
psia BEMYMH, TIOTy4YaeMbIX IPU Pa3HbIX 3HAUYEHUX X, 10 Gopmyire:

Pzmax = Pzi&i + Paow, (53)



rae P; u P, - MHEpUMOHHBI U CKOPOCTHON KOMIIOHEHTHI BEPTHUKAJIBHOW COCTABIISIOIICH
JMHEWHOMN HArpy3Ku oT BoJH, KH/M, onpenensemsie o ¢popMyiam:

1 h

2 2
Py =_pgr a —k,0;f
2 A : (54)
2
P,, =~ pgra——k 6,8,
3 Ay ; (55)

0;i 1 Oy - MHEPIHOHHBIA M CKOPOCTHOH KOI()(UIIMEHTHI COYETaHHs, NPUHUMAEMBIE I10
rpadukam 1 u 2 puc. 23 pu 3HAYSHUH X cOTIacHO m.2.1;

6in Gy - kK03(hUIMEHTH] IMHEHHON HArpy3KHu OT BOJIH, IPUHUMAEMbIE COOTBETCTBEHHO
1o rpadukam 6 u 2 puc.19 npu 3HaYEHUSX OTHOCUTEIBHOM OpAMHATHI

d—-z

Zegel = d

fiu [ - 0003HaUEHHUS T€ K€, UTO U B 11.2.7.

2.9. 3nauenue ropuszoHTadbHON Py, kH/M, mim BepTukanbHoit P, kH/M, cocraBisrommx
JUHEWHON HArpy3Kd OT BOJIH Ha TOPU3OHTAIBHYIO 00TEKaeMylo Mperpagy IMpHu JIoOoM ee
PACTIONIOKEHUU X OTHOCUTEBHO BEPIIMHBI BOJIHBI CJIEIYET ONPEAesTh COOTBETCTBEHHO I10

dbopmyiie (50) wiau (53), mpu 3ToM KO3DGUIMEHTHI coueTaHus &i, O WIH Oy, Op JOJKHBI
NPUHUMATBCS 110 rpadukam puc.18 u 23 s 3ajaHHOrO 3HaUeHUs ¥ = X/A.

2.10. MakcumanpHOE 3HAYCHUE PAaBHOJCHUCTBYIONMICH JTUHEHHON HArpy3KH OT BOJH Prax,
kH/M, Ha nexkantyro Ha JHE MWIMHIPUIECKYIO mperpaay (cm. puc. 14, 6), muamerp koTopoit D
<0,14, m, u D <0,1d, M, 70mKHO onpenensThes o hopmyiie (49) s ABYX ClIydyacs:

C MaKCUMaJIbHOW TOPU30HTAIILHON COCTABJISIIONIEH JIMHEHHOM HArpy3ku Pymax, KH/M, mpu
COOTBETCTBYIOIIEM 3HAUYCHUH BEPTUKAIBHOW COCTABJISIONIEH TMHEHHON Harpy3ku P,, kH/Mm;

C MaKCHUMaJIbHOM BEPTUKAJIbHON COCTABISAIOUICH JTMHEWHOW HArpys3ku Pzmax, KH/M, mpu
COOTBETCTBYIOIIEM 3HAYEHUU TOPU30HTAIBHOM COCTABISIOIICH JIMHEHHOM Harpysku Py,
kH/m.

2.11. MakcuManbHyl0 TOPU3OHTAIBHYI  Pymax, KH/M, H  COOTBETCTBYIOIILYIO
BepTUKaIbHYIO P;, kH/M, mpoekuunum JMHEWHOW HArpy3Ku OT BOJH, JEHCTBYIOIIMX Ha
JeKAIIyIo Ha JHE WIMHAPUUECKYIO TIPErpary, HE00X0AUMO ONPEAesTh Mo (hopMyiam:

Py max = Pxidi + Pxvow; (56)
9
P = -7 P06y,
5 : (57)

rae Py u Py - COOTBETCTBEHHO MHEPLIMOHHBIA U CKOPOCTHOM KOMITOHEHTHI TOPU30HTAIbHON
COCTaBJISIIONIEH JIMHEWHOW Harpy3ku OT BOJH, KH/M, ompenensembie 1o

dhopmynam:
Pxi =" pgr D™ — 9}61
4 A (58)
h2
Pyy = pgriD— Oy,
A (59)

&i ¥ O, G 1 B - 0003HAUEHHS T€ Ke, YTO B I1.2.7.




MaxkcuManbHyI0 BEPTHKAIBHYIO P;max, KH/M, M COOTBETCTBYIONIYIO TOPU3OHTANBHYIO Py,
kH/M, mnpoeknuu JWHEWHOW HArpy3Kd OT BOJH HEOOXOJUMO TNPUHUMATh PaBHBIMU

9
£ max = _gva PP =P
X = I Xv:
HAT'PY3KH OT PABBUBAIOIIUXCS BOJIH HA BEPTUKAJIBHY IO
OBTEKAEMY1O INIPET'PALY

2.12. MakcuMallbHyI0 CHJIy OT BO3ACHCTBHS Pa30MBAIOMIMXCS (Pa3pyIIArOIIMXCs) BOJH
Qcrmax, KH, Ha BepTHKaJIBHYIO HUJIMHAPUYECKYIO Mperpany, auamerp kotopoii D < 0,4dcr, M,
HEOO0XOIMMO OIpEeNeNsTh MO OTACIbHBIM 3HAUEHHUSM CHIIbI OT BO3AeWcTBUI BONH Qcr, KH,
MOJIyYE€HHBIM JJIs psAJa MOJIOXKEHUH Mperpajbl OTHOCUTENBHO BEPLIMHBI BOJIHBI (pHC. 24, a) C

X X
01— —

UHTEPBAJIOM dy , HaUMHas C d (rme x - paccTosiHMe, M, OT BEpILIMHBI pa3OuBaroIIencs
BOJIHBI /10 OCH BEPTUKAJIbHOMN LIMJIMHAPUYECKON ITpErpaibl).

Cuna ot Bo3zaercTBus BOIH Qcr, KH, 17151 1I000T0 MOJTOKEHUS IIHITUHIPHYECKON MTPETPajIbl
OTHOCHTEJIBHO BEPIIMHBI BOJIHBI IOJIKHA ONPENENAThCA 10 hopMyIie

Qer = Qier + Queer, (60)

rne Qicr u Quer - MHEPIMOHHBIE W CKOPOCTHOM KOMIIOHEHTHI CWJIBI OT BO3JCHCTBHS
pasbuBatonuxcs BosH, KH, onpeznensemsie no popmyiam:

1

2
Ojcr = pgrD (dcr + Ne sur )5i,cr
2 , (61)

2

Oyver = _pgD(dc,, * e sur )dt5v,cr
3 : (62)

rie d; - TryOrHa BOJIBI 1O/ ITOIONIBOI BOJIHBI, M, IPHHUMAaeMasi paBHOM (cM. puc. 24, a):

de = der - (hsur - 77c,sur); (63)

hsur - BBICOTA (TpaHC(hOPMUPOBAHHOM) BOJIHBI, M, TIPH TIEPBOM OOPYIIIEHHH B MEJIKOBOIHON
30HE ¢ coOuoaeHreM yciaoBus hgyr < 0,8d;;
Tesur - TIPEBBIIICHNE HaJl PACYETHBIM YPOBHEM BOJIbI BEPINUHBI (P MIEPBOM OOPYIIICHUH)
BOJIHEL, M;
Oi.cr - UHEPIIMOHHBIA U CKOPOCTHOU KO3()(DUIMEHTHI, IPUHUMAEMBIE 110 TpadukaMm puc. 24,

0.
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Puc. 24. Cxema k omnpe/Ie/ICHHI0 HATPy30K OT Pa30MBAIOIINXCS BOJIH U TpadUKH 3HAYCHUI
KO3 PUITUEHTOB &; ¢r - KpuBast 1u & ¢ - KpuBas 2

2.13. JluneiiHyl0 Harpys3ky OT pa30OuBarolmIMXcsi BOJIH (¢, KH/M, Ha BepTUKaJIbHYIO
WIMHIPUYECKYIO Mperpaay Ha IiyOuHEe Z, M, OT pacdeTHOIrO ypoBHA (CM. puc. 24, a) npu

X

OTHOCHUTCIIBHOM YJAJICHUH OCHU NPCTrpaabl OT BEPIIMHBI BOJIHBI dt H€O6XOI[I/IMO OIPCACIIATH
o popmyrie

Oer = ier t Qu,er (64)

rne Qicr U Quer - WMHEPIUOHHBIH M CKOPOCTHOM KOMITOHEHTHI, JIMHEHHON Harpy3ku oOT
pasOmMBaromMXCs BOJH HA  BEPTHKAIbHYIO  mperpamy, kH/m,
omnpenensieMble o popmynam:

1 2
dicr = _ PE7D & o
2 ; (65)

2

Qy.cr = _%D(dcr * e sur )gv,cr
S : (66)



Iie &g WU &cr - UWHEPUUOHHBIH M CKOPOCTHOM KOA(@UIMEHTHI, NpPUHUMaeMble
COOTBETCTBEHHO MO TrpadukaM a U 6 puc. 25 TNpH 3HAYCHHSIX

dCr A
dy

Zrel =
OTHOCHUTEJIbHOM ITyOUHBI

Hpumeuanue. Kodspdummentsr & (puc. 24, 6) u & (puc. 25, a) crmemyer NPUHUMATH
nosoxuTeTpHbIMA ipu X/d; > 0 u otpuriarensHpiMu ipu X/d; < 0.

) &
16,47 4 43 & & f aF @& &,

Puc. 25. I'paduku 3HaUCHHUI HHEPIIUOHHOTO & ¢r U CKOPOCTHOTO & ¢r KOIPPUITUSHTOB

HATI'PY3KH OT BOJIH HA CKBO3HOE COOPYXEHUE U3 OBTEKAEMbIX
IQJIEMEHTOB

2.14. Harpy3ky OT BOJH Ha CKBO3HO€ COOPYKEHHE B BHJIE CTEPKHEBOU CHCTEMBI
HE00X0IMMO MOoJy4yaTb CyMMHUPOBAHUEM HArpy30K, ONpeNeleHHbIX coriacHo mm.2.1-2.9 kak
Ha OTJIENBbHO CTOSIIUE MPErpajbl C YYETOM IMOJOKEHHS KaXKAO0Tro 3JIeMEHTa OTHOCHTEIHHO
npoduiiss pacyeTHOW BOJHBL. DJIEMEHTHI COOPYXEHHS CIEQyeT NMPUHUMATh KaK OTAEIHHO
CTOSIIIUE OOTeKaeMble MPErpabl MPU PACCTOSHUAX MEXKIY UX OCSIMH |, M, paBHBIX U Ooyee
tpex auamerpoB D, m; mpu | < 3D (rme D - HaubGonpmiwii AuaMeTp 3JE€MEHTa) BOJHOBYIO
HAarpy3ky, IIOJyYE€HHYIO Ha OTJAEIbHO CTOSIIMKA 3JIEMEHT COOpYKEHHs, HEeoOX0IUMO
YMHOKaTh Ha KO3 (GUIUEHTH! COMMKEHNs 0 GPOHTY Y4 U JIy4y Y BOJH, IPUHUMAEMBbIE 110
Tab61.14.

Taonumna 14
KoaddunmenTsr cOMmKeHus y4 M ¥ NpU 3HAYSHUSIX
OTHOCHTETBHOE PACCTOSHUE MEXTY OCSIMU OTHOCHTENBHBIX Auamerpo D/A
nperpaz I/D W 7

0,1 0,05 0,1 0,06

3 1 1 1 1
2,5 1 1,05 1 0,98
2 1,04 1,15 0,97 0,92
15 1,2 1,4 0,87 0,8
1,25 14 1,65 0,72 0,68

2.15. Harpy3ku OT BOJIH Ha HAKJIOHHBIA 3JIEMEHT CKBO3ZHOT'O COOPYXKEHHUS HEOOXOIMMO
MoNy4aTh IO DIIOpaM TOPU30HTAILHOM U BEPTUKAIBHON COCTABISIIONIMX HATPY3KH,
OpJIMHATHI KOTOPBIX JOJDKHBI OMPEACNATHCS COTJacHO 1.2.9 ¢ y4eToM 3aryiyOJIeHHs TOJ




paC‘IeTHBIfl YPOBCHb W YHAJICHUA OT BCPIIMHBI pvaeTHOﬁ BOJIHBI OTHACJBbHBIX YYAaCTKOB
JJICMCHTA.

IIpumeuanwue. Harpy3ky OT BOJH Ha 3JIEMEHTBI COOPY>KEHUSI, HAKJIOHEHHBIC K TOPU30HTAIH O] YTJIOM
MeHee 25°, ompenensiTh COOTBETCTBEHHO MO mn.2.4 u 2.8 Kak Ha BEPTHKAJIBHYIO HIH TOPU3OHTAIbHYIO
00TeKaeMyIo TIperpany.

2.16. JluHamuuecKyro Harpys3ky OT BO3ACHMCTBHUs HEPEryJSPHBIX BETPOBBIX BOJIH Ha
CKBO3HOE COOpY)KEHHE W3 OOTEKAaeMBIX JJIEMEHTOB CIIEAYeT ONpPEACNsATh YMHOKECHHUEM
3HAYCHHsI CTATUYECKON HArpy3KH, MOIyYeHHOW coryacHo mi.2.14 u 2.15 oT BOJH ¢ BBICOTOU
3aJJaHHOM 00eCIeYeHHOCTH B CUCTEME M CpeJHEN AJUHOM, Ha KO3 (UIMEHT AUHAMHUYHOCTH
Kq, mpuHMMaeMbIii 1o Ta01. 15.

T./T>03 "
IIpu OTHOLIEHUSAX EPHOIOB HEO0OXO0IUMO BBITIOJIHATH TUHAMUYECKHUI pacyeT
COOPYIKEHHUSI.
Taonuma 15
OTHOIIEHNE IEPHOJIOB ¢ /; 0,01 0,1 02 03
Kosbduiment muaamuaHoCcTH Ky 1 1,15 1,2 1,3

T, - meproj coOCTBEHHBIX KOJICOAHUH COOPYKECHHUS, C;

T - cpeaHuil IEPHOJ] BOJIHBI, C.

HATPY3KHU OT BOJIH HA BEPTUKAJILHBIE HUJIMH/IPBI BOJIbIINX
JTUAMETPOB (OCOBBIE CJIYUAUN)*

2.17* MakcuMainbHbIi ONPOKUABIBAIOLINNA MOMEHT Mg por, KH-M, OT BoNHOBOTO naBieHUs
Ha CIUIOIIHOE JHUIIE BEPTUKAJIBbHOM KPYIIOLMWIMHIPUYECKON MPErpaibl, paclooKEHHON Ha
IpaBUIHO-TAJIE€YHUKOBOM MJIM KAMEHHOHAOPOCHOM OCHOBAaHUM, OTHOCUTEJIBHO LIEHTPA JHUILA
CJIeZlyeT OnpeensTh o Gpopmyie

1

3
M por = PghD ﬁpor

16 , (66a)*

r1e foor - KO3(QOUIIMEHT ONPOKUBIBAIOIIETO MOMEHTA C YYETOM IIPOHUI[AEMOCTH OCHOBAHMS,
pUHUMaeMbIil 1o Tabi.15a*.

[TonHbIi MaKCHMAaJIbHBIM ONPOKUABIBAIONIMN MOMEHT, JECUCTBYIOIIMK Ha TIperpany,
oTpefieNiIeTcss Kak cCyMMa JIByX MOMEHTOB: MOMEHTa OT MaKCUMaTbHOU CHIIBI Qmax, PABHOTO
MIPOU3BEJICHUIO ATOM CUJIBI, onpenensieMol 1o 1.2.1, Ha mie4yo, ompenenaseMoe mo m.2.5, u
MaKCUMaJIbHOTO MOMEHTA, onpesensieMoro no dhopmysie (66a) * u coBmamatomiero mo ase ¢
MaKCHMabHOH CUI0H Qmax.

TaOonuma 15a*

i 3HaueHust KO3PUIHEHTOB fFyor ipu D/A

0,2 0,25 0,3 0,4
0,12 0,67 0,76 0,82 0,81
0,15 0,59 0,68 0,73 0,73
0,2 0,46 0,52 0,57 0,56
0,25 0,35 0,42 0,44 0,42
0,3 0,26 0,29 0,32 0,32
0,4 0,14 0,15 0,17 0,17
0,5 0,07 0,08 0,09 0,09

2.18*%. BosnnoBoe paBieHue p, klla, B TOYKe TIOBEPXHOCTH BEPTHKAIHLHOU
KPYTJIOLMIMHIPUYECKON TIperpaabl Ha riryoune Z > 0 B MOMEHT MaKCUMyMa TOPU30HTAIbHON
crtbl Qpax HEOOXOIMMO OTIPEACIIATh 10 (hopmyIie




chk(d - z)
p=pgh———x
rze y - ko3 puuueHT pacrpeneneHus 1aBjieHus, IPUHAMAaeMBbIi 10 Ta01.15 6*

TaOnuma 15 0%

3Havenue kodddunmenta y npu D/A

. rpax 0.2 0,3 0,4
0 0,73 0,85 0,86
15 0,7 0,83 0,85
30 0,68 0,81 0,84
45 0,6 0,74 0,8
60 0,5 0,65 0,7
75 0,35 0,51 0,55
90 0,22 0,34 0,34
105 0,03 0,11 0,1
120 -0,09 -0,08 -0,1
135 -0,23 -0,23 -0,23
150 -0,32 -0,36 -0,33
165 -0,37 -0,42 -0,38
180 -0,41 -0,45 -0,4

0 - yron Mexay JiydoM HaOeraromiel BOJHBI H HallPaBJICHUEM Ha PacCMaTpUBAEMYIO TOUKY
U3 ICHTpa Iperpasl (Ui nepeaHei oopasyroriei mumuaapa 6 = 0).

JlaBneHue p B TOYKaX, JIKAIIUX BBIIIE PAcYETHOro ypoBHS BoAbl (Z < 0), mpu y > 0
MPUHUMAETCS IO JIMHEHHOMY 3aKOHY MeXay p Ha ypoBHE y = 0, onpezenseMbIM 1o Gopmyrie
(66 6)*, u p = 0 Ha ypoBHe Z = -yh; a ipu y < 0 m1s Touek Ha riryoune 0 < Z < -yh - takke mo
TuHEHHOMY 3aKoHY Mexny p = 0 mpu Z = 0 u p, onpenensieMbmM 1o hopmyiie (66 6)* mpu z =
-7h.

2.19*. MakcuMallbHyI0 JOHHYIO CKOPOCTBh Vpmax, M/C, B TOYKaX, PAcIOJIOKEHHBIX Ha
KoHType nperpaasl (6 = 90° u 270°) u Briepeau nperpaasl Ha paccTosauu 0,250 0T KOHTypa
nperpansl (B &= 0°), cinemyeT onpenensTh mo Gopmyiie

7h 1

T shkd (668)*

Vb,max = 20y

rae koahHULKEHT ¢ TpuHUMaeTcs 1o Taba.158*.

TaOnuma 158*

3nauenue kodpdununenta ¢, npu D/A

[NonosxeHue pacyeTHEIX TOYEK 0.2 0.3 0.4

Ha xoHType nperpajisi 0,98 0,87 0,77
Briepeau nperpajibt 0,67 0,75 0,75

3. HAT'PY3KHU OT BETPOBbIX BOJIH HA BEPEI'OYKPEIIMTEJIbHBIE
COOPYXEHHSA U CYJOBBIX BOJIH HA KPEIIVIEHUS BEPEI'OB KAHAJIOB

HAT'PY3KH OT BETPOBbIX BOJIH HA BEPEI'OYKPEIIMTEJIbHBIE
COOPYXEHUA

3.1. MakcumalnbHbIe 3HAYCHUS TOPU3OHTATBHON Py, KH/M, 1 BepTukanbabix P; u P, kH/Mm,
MPOEKIMN PaBHOJACUCTBYIONICH JIMHEHHON HAarpy3Ku OT BOJH Ha MOABOJHBINA BOJHOJIOM MPH
JI0)KOMHE BOJIHBI HEOOXOJUMO TPUHUMATh IO HMHIOpaM OOKOBOTO U B3BEIIUBAIOIIETO
BOJIHOBOTO J1aBiieHus (puc. 26), ipu 3ToM p, Klla, 107KHO onpenensaTeCcs B 3aBUCUMOCTH OT Z
C y4eTOM YKJIOHA JHa | 110 hopMyiam:




a) mpu ykione i < 0,04:

Z=17;mpu 23 < Z, P1 = pg(Z1 - 24); (67)
IIPH Z3 > Zp, P1 = P2; (68)
1 d - Zl
po = pghl 0,015— + 0,23 - P92y
=1, d d , (69)
71=123= d, ps = kwpz; (70)
0) npu yxione ana i > 0,04:
Z = 73, p1 onpenensiercs mo hopmysam (67) u (68);
2=125 P2 = pY(22 - 24); (71)
71=123= d, ps = p2, (72)

IJIe Z - OPJIMHATA BEpXa COOPYKCHHS, M;
Zy - OpJIMHATA MOOUIBEI BOJHBI, M, IO Ta01.16;
Ky - k03¢ duiueHT, npuHUMaeMblii 110 Ta0:1.17;
Z4 - OpIMHATA TIOBEPXHOCTH BOJBI 3a IOJABOJHBIM BOJHOJIOMOM, M, OTpeieliseMas IIo
dhopmyie
24 = - Kea(z1 - Z5) + 21 (73)
Krg - KOO GHUIIMEHT, TPUHUMACMBbIH 110 Ta01.16;

Zs - opauHaTa TPEOHS BOJHBI TEpel] IMOJBOIAHBIM BOJHOJIOMOM, M, NPHHHMaeMas II0
Tadi.16.

Puc. 26. 3HIOpLI BOJIHOBOI'O JABJICHHUS Ha MOABOJHEIM BOJHOJIOM

TabOnuma 16
OtHOcHTeNbHAs BeIcOoTa BOIHEI h/d 0,4 0,5 0,6 0,7 0,8 0,9 1
OTHOCHUTENHLHOE nonmwkenne| 0,14 0,17 0,2 0,22 0,24 0,26 0,28
MOIOIIBBI BOJHEI Zo/d
OTHOCHUTENHLHOE npepermenne| -0,13 -0,16 -0,2 -0,24 -0,28 -0,32 -0,37
rpeGHsT BOJIHBI Zs/d
Koaddurmenr Ky 0,76 0,73 0,69 0,66 0,63 0,6 0,57
Taonuma 17
Tosorocts Bosmab 4/h 8- 10 15 20 25 30 35
Koaddurmenr ki, 0,73 0,75 0,8 0,85 0,9 0,95 1




3.2. MakcuMaibHyI0 JOHHYIO CKOPOCTh Vpmax, M/C, Tepel OeperoyKpenuTeIbHbIM
COOpY)KEHHEM Heo0Xoaumo ompeaeistb mo dopmyiae (12), tae xodddumueHt K
MPUHUMACTCS:

a) JUIs BEPTUKAJIBHOM UM KPYTJIIOHAKIOHHOM CTEHBI 10 Ta0:1.3;

0) J171s1 TOABOJTHOTO BOJTHOJIOMA 110 Ta01.18.

Taonuma 18
OTHOCHTe bHAS TTHHA BOTHEI 4/d <5 10 15 20 u Goiee
Koaddurmenr Ky 0,5 0,7 0,9 1,1

MakcumanbHyI0 JOHHYK CKOPOCTh BOIBI Vpmax, M/C, Tepes OeperoyKpemnuTelIbHBIM
COOpYXKEHHEM TMpH PAa30MBAIOIIMXCS U TNPUOOWHBIX BOJTHAX HAMJICKUT OMPEICTAThH
COOTBETCTBEHHO 10 (hopmyiam (18) u (24).

JonyckaeMble 3HAUYE€HHUS HEPA3MBIBAIOIIMX JOHHBIX CKOPOCTEW JOJKHBI NMPUHUMATHCA
corjlacHo n.1.9

3.3. MakcuMasbHble 3HA4YeHHs] TOpU3OHTaNbHOU Py, kH/M, u BeprukampHOl P;, kKH/M,
MPOEKIUN PaBHOACHCTBYIONIEH TMHEHHOW HArpy3KU OT pa3OMBAIOIIUXCS U Pa3pyIIAFOIIAXCS
BOJIH Ha BEPTUKAJIBHYIO BOJHO3ALIUTHYIO CTEHY (MpH OTCYTCTBHMHU 3aCBIIKH TPyHTA CO
CTOpOHBI Oepera) HEOOXOJMMO MPUHUMATH IO JIIOpaM OOKOBOTO M B3BEIIMBAIOIIETO
BOJIHOBOTO J1aBlieHui (puc. 27), mpu 3ToM 3HayeHus p, klla, u 7., M, 1OKHBI ONPENIEATHCS B
3aBUCUMOCTH OT MECTA PACIOJIOKEHUS COOPYKEHHUS:

a) TIPU PACTIOJIOKEHUH COOPYKECHHsI B CTBOPE IMOCJICTHET0 OOpYIIeHUsS MPUOOWHBIX BOJIH

(puc. 27, a) o popmynam:

2
p=py = Ahy| 0,033—+0,75
d : (74)

A (75)




Puc. 27. Dnropel BOJTHOBOTO JABJIECHNS Ha BEPTUKAIBHYIO BOJTHO3AIIUTHYIO CTEHY IIPU
PAcCIIONIOKEHUH COOPYKEHUS:

a - B 30HE TIPUOOITHON BOJIHEI; 6 - B IPUYPE30BOI 30HE; 6 - 32 IMHKUEH ype3a

0) IpH pacrloI0KEHUU COOPYKEHUS B IPUYPE30BOii 30He (puc. 27, 0) o popmynnam:

%
p=pj={1-03—|p

A, (77)
B) IIPH PACIOJIOKECHUN COOPYXKCHHs Ha Oepery 3a MUHUEH ypes3a B Mpejieax Hakata BOJIH
(puc. 27, B) mo dopmyiam:

A
p=p =07 1-— |p_

; (78)

P9, (79)

T/I€ 7). - IPEBbIIIEHUE I'PeOHS BOJHBI HAJ] PacueTHBIM YPOBHEM B CTBOPE BOJIHO3AIIMTHOMN
CTEHBI, M;



hpr - BeICOTA pa3OUBarOIIUXCs (pa3pyIarOIInXCcs) BOIH, M;

O - PACCTOSTHUE OT CTBOpPA IMOCIEIHETr0 OOpyIIeHUs BOJIH A0 JIMHUU ype3a (Mpuype3oBas
30HA), M;

Qi - pacCTOSIHME OT CTBOPA MOCIIEHET0 OOPYIIEHUS BOJIH IO COOPYKEHUS, M;

Q) - PacCTOSIHUE OT JIMHUU ype3a BOJIbI 10 COOPYKEHUS, M;

O - paccTosiHUE OT JIMHUU ype3a BOJIbl IO T'PaHUIbl HaKaTa Ha Oeper pa3pylIuBLINXCS
BOJIH (TIpU OTCYTCTBUH COOPYKEHHUS), M, OTIpeiesiieMoe o (opMyIie:

& = Nrun 19 ctgy; (80)
Nrun 19 - BBICOTA HaKaTa BOJIH Ha Oeper, M, onpeaensgeMas 1o m.1.14*.

IMpumeuanus.l. Ecim opaunara Bepxa coopykeHus z; > -0,3h, M, TO BEJIMUHHBI BOJHOBOTO JaBJIE€HHS,
omnpenensieMsie 0 Gopmynam (74), (76), (78), HeobxomuMo yMHOKATh Ha KO3(DGHIHEHT Ky, TIPHHIMACMBIH 110
12011.19.

2. Harpy3ku OT puOOWHBIX BOJH HA BOJHO3AIIUTHBIE CTEHBI NMPH PACIIOI0XEHHH MX B MPUOOIHON 30HE
cJenyeT OnpenessiTh coraacHo m.1.12.

Tabnuma 19
OpauHaTa Bepxa COOPYKEHUS Z;, M -0,3h 0,0 +0,3h +0,65h
Koaddurment Kyq 0,95 0,85 0,8 0,5

3.4. MakcuMainbHble 3HA4YCHUs TOpU3OHTaNbHOW P,, kH/M, m BeprtukanpHOU P, KH/M,
IIPOCKUUN PABHOACUCTBYIOLICH JIMHEWHOW HAarpy3kd OT pa3pyLUUBIIUXCS BOJH Ha
BEPTUKAIBHYIO BOJIHO3AIIUTHYIO CTEHY (C 3aCHINKOM I'PYHTA CO CTOPOHBI Oepera) Mpu OTKaTe
BOJIHBI HEOOXOJUMO MPUHHUMATh IO 3IopaM OOKOBOTO M B3BEIIMBAIOIIETO BOJIHOBOTO
naBieHuit (puc. 28), mpu 3ToM 3HadeHue Py, Klla, momkHO onpeaensThes no Gopmyie

pr = ,Og(AZI’ - O,?Shbr), (81)

rae Az, - TOHWXKEHHME TOBEPXHOCTH BOJIbI OT PACUETHOTO YPOBHSI IEpe]l BEpPTUKAIbHOMU
CTEHOW MpHU OTKAaTe€ BOJIHBI, M, NPUHUMAEMOE PAaBHBIM B 3aBUCHUMOCTH OT
PacCTOSIHUS @) OT JIMHUHU ype3a BOJBI 10 COOpYKeHus: pu aj > 3Ny AZr = 0 u mipu
a), < 3hpe Az, = 0,25hy,.

A TIRITG B

Puc. 28. 9HIOpBI BOJIHOBOI'O JaBJICHUS HA BCPTUKAJIbHYIO BOJHO3AINUTHYO CTCHY IIPHU OTKATC
BOJIHbI

3.5. BonnoBoe naBnenme p, klla, Ha KpHUBOJWHEWHBIH yYaCTOK CTEHBI HEOOXOIUMO
NPUHUMATh TI0 AMIOPE BOJHOBOTO JABJCHHS Ha BEPTUKAIBHYIO CTEHY corjacHo m. 3.3 ¢
OPUCHTUPOBAHHEM ITOH SITIOPHI TI0 HOPMAJIHK K KPUBOJUHEHHOM MOBEpXHOCTH (puc. 29).




Puc. 29. Dntopa naBieHus BOJIM Ha KPUBOJIMHEWHBIM y4acTOK BOJIHO3AUIUTHON CTEHbI

3.6. MakcumanbHble 3HAaYCHUSI TOPUZOHTAIBHBIX Py ot Pyint KH, 1 BepTukasnbHOil P; kH,
MPOEKIUN PaBHOACHUCTBYIONIEH TMHEHHON HArpy3KH OT BOJIH HA DJIEMEHT OYHBI HEOOXOIUMO
NPUHUMATD TI0 3IMI0paM OOKOBOTO M B3BELIMBAIOLIETO BOJHOBOrO namieHus (puc. 30), mpu
9TOM 3HAUYEHHUsS BOJIHOBOTO JIABJICHHSI HAa BHEIIHIOIO P, K[la, U TeHeByI0 piy Kklla, rpanu
OYHBI ¥ COOTBETCTBYIOIIME BO3BBIIICHUS TPEOHS BOJHBI st M, U 7int M, JOJDKHBI
OTpeAeNATLCS 10 hopmyram:

3
Pext(int) = kapgh(l + cos” a)
4 : (82)

~ Pext  _ Pint
Text = v NMint =
9 A (83)

rae K, - xoaddunueHt, npuHuMaeMblid o Tadi. 20, B 3aBHCHMOCTH OT yIia ¢ IOAXOIa
(bpoHTa BOJIHBI K OyHeE.

Puc. 30. Dmropsl BOJIHOBOTO /1aBJeHUs Ha OyHY

Tadonuma 20



T'pans Gyss: ctga Koopduunenr K, npu snauenmun /2
0,03 u meHee 0,05 0,1 0,2 u Goitee
Bremasas - 1 0,75 0,65 0,6
Tenesas 0 1 0,75 0,65 0.6
0,2 0,45 0,45 0,45 0,45
0,5 0,18 0,22 0,3 0,35
1 0 0 0 0

HATI'PY3KH OT CYAOBBIX BOJIH HA KPEIVIEHUS BEPEI'OB KAHAJIOB

3.7* BeicoTy Ccy0BOIi BOJIHBI Ngh, M, HEOOXOIUMO OTIPENENATh IO hopMyJIe

, (84)*

rae ds u |, - ocanka u MHa cyaHa, M;
0 - K03(PPUIIUEHT MOJTHOTHI BOJIOM3MEIIICHUS CY/THA;
Vadm -ZIOTTyCKaeMasi MO JKCIUTyaTallMOHHBIM TPEOOBAaHHUSIM CKOPOCTh CyJHA, M/C,
ompezenseMas mo Gopmye

A
g—
> (85)
Ka - OTHOIIIEHUE MOJBOIHON ILJIOIIAU MOMEPEYHOr0 CEUYCHHUS Cy/HA K IUIOMIAJN JKUBOTO
ceueHus KaHana A, M2;
b - mmpuHa kaHana, M, M0 ype3y BOJIBI.
3.8. BreicoTy HakaTa Nhrsh, M, Cy0BOM BOJIHBI Ha OTKOC (puc. 31) cieayer onpeaesTh o

dbopmyiie

T+ akrcos(l— ka) }
-2(1-k
: (k)

Vadm = 0,9 |:6 cos

2
\"
0,5hg, + 0,05ctge ~24M
g

1-0,05ctge (86)

hrsh = Ps|

rae [ - Kod3PpUIHUEHT, TPUHUMAEMBIHN TSI OTKOCOB, OOJIMIIOBAHHBIX CIUIONIHBIMH TITUTAMH,
paBHBIM 1,4, KaMeHHBIM MolieHueM - 1,0 1 kaMeHHOW Habpockoii - 0,8.

3.9. MakcuManabHOE 3HA4€HHME JIMHEWHON Harpy3Ku OT CyJOBOM BOJIHBI Ha KPEIUICHUS
OeperoB kaHasoB P, kH/M, TOMKHO MPUHUMATECS IO SIIIOPaM BOJIHOBOTO JIaBJICHUS (CM. pHC.
31), npu 3TOM 3HadYeHus p, klla, He06X0AUMO OIpeeNsATh B 3aBUCUMOCTH OT Z 110 (OopMyJIaM:

a) IPU HaKaTe BOJHBI HA OTKOC, YKPEIUICHHBIH TTUTaMu (cM. puc. 31, a):

L1=171= 'hrsh, pP1= 0; (87)
2=2,=0, p2 = 1,34pghsh; (88)

2
2 =23 =1,5h¢, V1 €% ¢ p3=0,50ghgp; (89)




Puc. 31. Dnropsl naBieHus CyA0BBIX BOJIH Ha KPEIICHUsI OEperoB KaHaJIoB

a - TIpY HaKaTe BOJIHBI HAa OTKOC; 6 - IPH OTKATE BOJIHBI C OTKOCA; 6 - MPH JIOXKOMHE BOJIHBI Y BEPTHUKATIBHON
CTEHBI

0) pu OTKAaTe BOJHBI C OTKOCA, YKPEIUICHHOTO TUIUTaMu (cM. puc. 31, 6):

Z2=171= Az, p1=0; (90)

Z =2, = 0,5hgy, p2 = -p9(0,5hsh - AZy); (91)

Z =23 = dinf, P3 = P2; (92)

B) [IPH JIOKOWHE BOJIHBI Y BEPTHKAIBHOM CTEHBI (CM. puc. 31, 8):

2=21=Az;,p1=0; (93)

Z = 25 = 0,5hgn, p2 = -pg(0,5hg, - Azs); (94)

z=123=ds, P3 = Pa; (95)

Z2=24=0dsh+dp, ps=0, (96)

e dins - TIyOrHa HU3a KPEIJICHUs 0TKOCa, M;
dp - ryOnHa 3a0MBKH IIMTYHTA, M;
AZf - TIOHW)KEHHE YpOBHS BOJBI, M, 3a KperuieHHeM Oepera KaHala BCIEICTBUE
buIbTpaIuU, MPUHIMAEMOE PABHBIM:
0,25hg, - I KperuIeHnsT MPOTKEHHOCTRIO 10 OTKOCY OT PacYETHOTO YPOBHS BOJIBI MeHee 4
M C BOJJOHETIPOHUIIAEMBIM YIIOPOM;
0,2hg, - TO %€, ¢ IPOTSHKEHHOCTHIO OoJiee 4 M C YIIOPOM B BHJIE KAMEHHOW IPU3MBbI;
0,1hgp - 17151 BEpTHKAIBLHOMW IITYHTOBOW CTCHKH.



4. HATPY3KH OT CYJAOB (INTABYYUX OFBEKTOB) HA
I'MAPOTEXHUYECKHE COOPYXXEHUA

4.1.* Tlpu pacuere TMIPOTEXHUUYECKUX COOPYXKEHHI Ha HArpy3Kd OT CyAOB (IIaBYyYHX
00BEKTOB) HEOOXOIUMO OTIPEEIIATh:

Harpy3kH OT BETpa, TEUYCHUs U BOJIH Ha IJIaByyue 0OBbEeKThI coryiacHo nim. 4.2 - 4.4%,

Harpy3ku OT HaBaja Ha NPUYAIBHOE COOPYXKEHHE IPULIBAPTOBAHHOIO CyJHA IIpU
JEICTBUM BETpa, TEYEHUS U BOJIH COTJIacHO 1. 4.7%;

Harpy3ku OT HaBaja CyJHa IIPU €ro MojAXoJe K MOPTOBOMY IPUYAIBHOMY COOPY>KEHUIO
cornacHo . 4.8*%-4.10;

Harpy3kM OT HATSKEHUS IIBApTOBOB IPHU JAEWCTBUU HA CYJHO BETpA M TEUEHHS COIVIACHO
. 4.11 w4.12.

HAT'PY3KU OT BETPA, TEHEHUS U BOJIH HA IIVIABYYUE OB BEKTbI

4.2. Ilonepeunyro Wy xH, u npogonsayro Wy, kH, cocraBnsiomue cuiibl OT BO3AEHCTBUS
BETpa Ha IUIaBy4YUe OOBEKTHI CIEIYET ONPEIENATh [0 popmyiam:
JUISL CYZIOB U TUIaBYYHX MIPUYAJIOB C OIIBAPTOBAHHBIMH CyJaMH

-5, 2
Wy = 73,610 " dgvgs, 97)
W, =49,0- IO_SAnv,%f, (98)
AJId TJ1IaBy4YrX JOKOB
-5, 2
W, =79,5-10 ~A,v
9 74 (99)
W, =795 107 Anv,%, (100)

riae Aq 1 An - COOTBETCTBEHHO 0OOKOBass M JI000Bas HaJBOJHbBIE IUIOMIAAM MApyCHOCTU
(cuiTysTOB) MIaByYUX OOBEKTOB, M;
VqHU Vp - COOTBETCTBEHHO IONEPEYHAasl U IPOAOJIbHAS COCTABIISIONINE CKOPOCTU BETpa
00eCcreyeHHOCThI0 2 % 3a HaBUTALMOHHBINA TIEpUOJ, M/C;
&- koo duuueHT, mpUHUMAEeMbIii Mo Tabna. 21, B KOTOpOW &, - HaMOONBIIHA
TOPH30HTAIBHBIN pa3Mep MOMEPEYHOTrO WIIH MPOJOIBHOTO CHITYITOB HAJIBOTHON
YacTH IJIaBy4ero 0ObeKTa.

11 puMCcYHYaHHUC. [Tmomanmn NapyCHOCTU CJICAYCT ONpPCACIATL € Y4YECTOM TJI0IIAICH OKpaHUPYIOIHX
nperpan, pacroJ0KEHHBIX € HaBeTpeHHOﬁ CTOPOHBI.

Tabnuma 21
Haubonpmmii pasmep cuirysTa 10 25 50 100 200 1 Gortee
TTaBYYero 00beKTa ap, M
Koaddunment & 1 0,8 0,65 0,5

4.3. Tloniepeunyto Qw, kH, u npomonbayto Ny, kKH, cocraBnstonue CUiIbl OT BO3AEHCTBUS
TEYCHHS Ha TUTABYYUH OOBEKT CIIEAYeT ONpeAeIsATh 1o (hopMyam:

2

0, = 0.594pv; . (101)
2

Ny = 0.59Av (102)

rae Aj 1 A; - COOTBETCTBEHHO ©OOKOBass W J1000Basi TMOABOJHBIC TIUIOMIAAN TMAPYyCHOCTH
2.
TUIaBYYUX OOBEKTOB, M*;




Vi 4 V| - TIOnepedHast u MIPOJIOJIbHAS COCTAaBJISIOIIHE CKOPOCTH TCUCHHS
00ecTeueHHOCThIO 2 % ra HaBUTAITMOHHBINA MTEPUOJI, M/C.
4.4*%. MakcumaneHble 3HaueHuss mnomepeuHoit Q, kH, wu mpomompnoit N, kH,
TOPU30HTAIBHBIX CHJI OT BO3JCHCTBHUS BOJIH Ha IUIaBYyYHEe OOBEKTHI CIEAYET OMPENENSTh 10
dbopmynam:

Q = xripghA; (103)*

N = zpghA, (104)

rae y - koddduiment, npuHuMaeMblii mo puc. 32, Ha kKoTtopoM s - ocaaka IUIaByd4ero
00BeKTa, M;

7 -Ko3(pdUIMeHT, TpUHUMAeMbIi 10 Tabn. 21a*, B KoTOpod @ - HaWOOJbIIWN

TOPU3OHTANIBHBIM pa3Mep MPOJOJIBHOTO CHIIydTa MOJABOJAHON YacTH TIABYYero
00BEKTa, M;

h - BeIcOTa BOJIH 00ECIIEUEHHOCTRIO 5 % B cUCTEME, M;
Al 1 A; - 0003HaYEHMS T€ JKe, YTO U B II. 4.3.
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Puc. 32. I'paduk 3nauennii kodppuimenTa y

TaOnuma 21la*

ai 0,5 u MeHee 1 2 3 4 u 6onee
Koaddumment 1 0,73 0,5 0,42 0,4

Ipumeuanue. Ileppox n3MeHEeHHWs BOJHOBOM HAarpy3Kd CIeIyeT NPHHHUMAaTh PAaBHBIM CpEIHEMY
MIEPHO/TY BOJIH.

4.5. Ilpu pacyere THUAPOTEXHUYECKUX COOPYKEHMH Ha JIEHCTBUE HArpysok,
nepealoImMxcs OT MJIaByuYnX OOBEKTOB Ha Malibl, KOPHEBBIE YAaCTU MPUYAIIOB M aHKEpPHBIE
OTIOPHI (I MPUHATOTO KOJIMYECTBA, KaauOpa U JJIMHbI CBSA3eH, 3HAaUeHUS HATSDKEHUS CBs3e
B IIEPBOHAYAIIBHOM COCTOSIHUM, MAacChl IOJBECHBIX IPY30B M MeCTa HMX 3aKpeIUICHus),
HE00XO0IUMO ONPEIEIISTh:

TOPU30HTAJIbHBIE U BEPTUKAJIbHBIE HATPY3KU HAa COOPYKEHUS U aHKEPHbIE OIMOPHI;

HauOOJIbIINE YCUIINS B CBSI3AX;

nepeMeIleHus MIaByYiuXx 0ObEeKTOB.

IIpuMeuanue. Ha MOpSX ¢ IpunuBaMu U OTJIMBAMM OINIPEAEICHUE YCUIIUHI B 2JIEMEHTAX PACKPEIICHUS
Clely€eT IPOU3BOAUTD IIPU CAMOM BBICOKOM M CAaMOM HU3KOM YPOBHSX BOJBL.

4.6. Harpy3ku Ha aHKEpHBbIE OTOPbI, YCUJIUS B CBA3SIX U NEPEMELICHUS TIaByUYnX 00BEKTOB
HEOOXOIMMO OMNpPEACATh C YYETOM JAWHAMHUKHU JIEHCTBHUS BOJIH, NPU 3TOM COOTHOIICHUS
NEPUOAOB CBOOOJHBIX M BBIHYKJICHHBIX KOJEOAHMH IUIaByYUX OOBEKTOB JOJKHBI
INPUHUMATbHCS U3 YCIOBUS HEJIONMYIIEHUS PE30HAHCHBIX SBJICHUM.




HATI'PY3KH OT HABAJIA IIPUIIIBAPTOBAHHOI'O CYJITHA HA COOPY/KEHHUE

4.7*. JluHelHy0 Harpy3Ky OT HaBaJla MPUIIBAPTOBAHHOTO CyJIHA Ha coopyxkeHue ¢, kH/m,
mon ﬂeﬁCTBHeM BC€Tpa, TCUYCHHA W BOJIH, BBICOTA KOTOPBIX IPCBBIIIACT HOOIIYCKACMBIC
3HauYeHUs 1o Tabi. 216%*, cneayer onpeaensats o Gopmysie

Orot

qg=11
la (105)

rae Qi - TomepeuHass cuiia OT CyMMapHOTO BO3JICHCTBUS BETpa, TEUEHUS W BONH, KH,
ompezenseMas coriacHo . 4.2, 4.3, 4.4* u 4.6;
lg - naMHA yyacTKa KOHTaKTa CyJHA C COOPYKEHHEM, M, IIPUHHMAaeMasi B 3aBUCHMOCTH
OT COOTHOILIECHUS JJWHBI mpuyaia L, M, U IIUHBI OpSIMOIHHEHHON yacTu Oopra
cyaHa (wm o6Hoca) |, M, COOTBETCTBEHHO:
npulL>1lg=1;
mpu L <lly=L.
[Ipumeuanue. Jna npuyansHoro ¢poHTa, 0OpPa30BAaHHOTO HECKOJIBKUMU OINOPAMH WIH TajaMH,

pacmpeseneHrue Harpy3kd oT NPHUIIBapTOBAHHOIO CyJHA CIEAyeT NMPUHMMATh TOJBKO Ha T€ U3 HUX, KOTOPBIE
pacrionararoTcs B mpezenax npsMOJIMHEHHON YacTh OopTa cynHa.

Taonuia 210*

VYron mogxona pponra  |JlomyckaeMbie BEICOThI BOJH Nsy, M, IS CyTHA C pacyeTHBIM BoousMeleruem D ,
BOJTH K JMAMETPATbHON TBIC T
TJIOCKOCTH CYJHA @, Tpaj JI0 2 5 10 20 40 100 200 u 6omee
Jo 45 0,6 0,7 0,9 1,1 1,2 15 1,8
90 0,9 1,2 15 1,8 2 2,5 3,2

HATI'PY3KH OT HABAJIA CYJHA ITPU IOAXOAE K COOPYXEHHIO

4.8*. KnHeTnueckyro »HEpruro Hapaja cyiqHa Eq, kJIK, Opu MOIXoJe ero K HOpTOBOMY
MPUYATHHOMY COOPY>KEHUIO CIIEAYET ONpeaesaTh no hopMyIie

E g =V
: (106)
rae D - pacueTHOe BooM3MeEIIeHNE CYIHA, T,
V - HopMaJibHas (K TIOBEPXHOCTH COOPY KEHHSI) COCTABIIAIONIAs CKOPOCTHU TOIX0/a CY/IHA,
M/c, TpUHUMaemasi o Tadi. 22;

v - Ko3hUIMEHT, MPUHUMAEMBIN MO Taba. 23, mpu 3TOM Ui CYAOB, HIBAPTYIOIIUXCS B

OaytacTe WK MOPOKHEM, TaOJMYHBIE 3HAYCHUS | HEOOXOAMMO yMEHbIIAThL Ha 15 %.
IHIpumeuanue. [Ipu onpeneneHn KUHETHIECKOW SHEPTHH HaBaja MOPCKHX CYJOB BOIOW3MEIICHHUEM

JI0 5 ThIC. T, IIBAPTYIOIIUXCS HAa HE3AIUIEHHONW aKBAaTOPUH, HOPMAJIBbHYIO COCTABIISIONLYI0 CKOPOCTH MOJX0/1a,
MPUHUMACMYIO 110 Ta0JI. 22, CeyeT YBEINYNBaTh B 1,5 pasa.

TadOonuma 22
HopmasibHast cocTaBisiroIasi CKOpOCTH MOAX0a CYAHA V, M/C, ¢ PACUETHBIM
Cyna BoJoM3MeIeHreM D, TrIC. T
10 2 5 10 20 40 100 200 u Oonee
Mopckue 0,22 0,15 0,13 0,11 0,10 0,09 0,08
Peunrie 0,2 0,15 0,1 - - - -

Tadonuma 23

KoaddurmenT v s cynos

KoHcTpykumu npuyanabHbIX COOPYKEHUN
MOPCKHUX PEYHBIX

HabGepexxuble 13 OOBIKHOBCHHBIX WM (DACOHHBIX MAaCCHBOB, 0,5 0,3




. Koappuuuenr y s cynos
KoHCTpyKIIMK pUYaIbHEIX COOPYKEHHHA
MOPCKHX PEYHBIX

MacCCHBOB-THTaHTOB, 000JIOUEK OOJBIIIOro AUaMeTpa U HabepeKHbIE
YrOJIKOBOro TUNa; 0OJbBEPKH, HaOEpeKHbIe Ha CBallHBIX OMOpax C
MEPEIHUM IITYHTOM
HabepexxHble 3CTaKaTHOTO WM MOCTOBOTO THIIA, HAOEPEIKHBIC Ha 0,55 0,4
CBAMHBIX OMOPAX C 33JHUM HITYHTOM
[Tupchl ScTakafHOTO MIIM MOCTOBOTO THTIA, MTAJIBI TPHYAIIEHBIC 0,65 0,45
[Tapl mpUYaTBEHBIC TOJOBHBIC HITH PA3BOPOTHEIC 1,6 -

4.9. IlonepeuHyro ropusoHTanbHy0 cuiay Fg, kH, oT HaBama cynHa mpu moaxonxe K
COOPYXKEHUI0 HEOOXOIUMO ONpPENeIATh IS 3aJaHHOIO 3HAUCHUsl SHEPIUU HaBala cyqaHa Eg,
k/x, mo rpadukaM, MOIY4EeHHBIM COTJIACHO cXeMme puc. 33, ciexys MO HaIpPaBICHUIO
LITPUXOBOM JINHUU CO CTPEIKAMM.
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Puc. 33. Cxema noctpoenus rpapukoB 3aBUCUMOCTH Aedopmaliuii oT00iHOro ycTpoiicTBa (1
HPUYAIBHOTO coOpyKeHus) fi

a - o1 3Hepruu Eyy; 6 - oT Harpysku Fq

CymmapHast sHeprust nedpopmauu Eior, KJXK, JOIKHA BKIIOYATh, SHEPTHIO, JedopManuu
OTOOHHBIX YyCTpOHCTB Ee, kX, 1 3HEpruto AedopmMaluy Npu4aIbHOro coopyxenus Ej, kJDk;
npu Ee > 10E; Benmuunny Ej TOIMyCcKaeTcs HE YIUTHIBATS.

OHepruro aedopMaiuy, mpuyaibHOro coopyxenus Ej, xJlx, cieayeT ompenensiTh IO

bopmyie

N

, (107)

rae Ki - K03 PUIHEeHT )KECTKOCTH MPUYATIBHOTO COOPYIKEHHUSI B TOPH30HTAIBHOM TOTIEPEYHOM
HarpasieHuu, KH/M.
[Ipomonshas cuna F, kH, oT HaBama cyaHa mpu MOAXOAE K COOPYXEHHIO JIOJDKHA
onpeNensAThes 1o hopmyJie

Fn = kg, (108)

rne f - Kod(hQUIHMEHT TPEeHWs, NMPUHUMAEMBIH B 3aBUCHMOCTH OT MaTepuaia JIUIEBOU
MOBEPXHOCTU OTOOWHOTO yCTPOMCTBA: MPU MOBEPXHOCTH U3 OETOHA WUIIM PE3UHBI L
=0,5; mpu nepeBsiHHON TIoBepxHOCTH £ = 0,4.
4.10. lomyckaemoe 3HaYE€HHE HOPMAJIBHOM K MOBEPXHOCTH COOPYKEHUSI COCTABIIAIOLICH
CKOPOCTH MOAX0/1a CyAHA Vadm, M/C, HEOOXOTUMO ONPEIENITh M0 GopMyie




v (109)

rae Eq - aHeprus Hapana, k/[X, mpuHUMaeMas 1o rpadukaM, MOITY4EHHBIM COIVIACHO CXEMeE
puc. 33 i ciydas HauMEHbIIEH JomyckaeMod cuibl Fq, Ha mpuyanbHOE
coopy>keHue (Win Ha 60pT CyiHa);
wu D - o003HaueHus Te xe, 9To u B 1. 4.8,

HAT'PY3KH HA COOPYXEHMUS OT HATAKEHUSA HIBAPTOBOB

4.11. Harpy3ku OT HaTsIKEHUS LIBAapTOBOB JOJDKHBI OIPEAEIATBCS C  yYETOM
pacopeneneHds Ha LIBApTOBHbIE TYMOBI (MJIM pPBIMBI) IIONEPEYHON COCTABIISAIOIIEH
cymmMmapHoil cuibl Qpor, KH, oT neifcTBus Ha OIHO pacyeTHOE CyIHO BeTpa M TEUYEHHS.
3uauenus Quor, KH, mpuHMMaroTCs cornacHo nm. 4.2 u 4.3.

Bocnpunnmaemyro ogHo#i TymMO60# (nim peiMoM) cuity S, KH, Ha ypoBHe KO3bIpbKa (pHC.
34), He3aBHCHMO OT KOJHMYECTBA CYIOB, IIBAPTOBHI KOTOPHIX 3aBENICHBI 32 TYMOY, a TaKKe ee
nonepeunyro Sq, kH, mpomonsHyto S, xkH, u BeprukamsHyro Sy, kH, mpoekuun cienyer
oTpeneNTh no hopmyam:

s __ ot
Sq = Qtot

n ; (111)

n = SCOSc COSf3, (112)

Sy = Ssing, (113)

re N - 9uciio padoTaronmx TyMO, MPUHUMAEMOe 10 Taou. 24;
@, [ - yTIbl HAaKJIOHA IITBAPTOBA, TPaJl, IPUHUMAaEMBbIe 1o Ta0. 25.

I‘.-..—ﬁ-ﬁ- :
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Puc. 34. Cxema pacnpeeneHus yCUiIus Ha TYMOY OT HaTs)KeHHS [IIBAPTOBOB

Tabnuma 24
HawnGonbmras mmHa cyaHa lpay, M 50 u MeHee 150 250 300 u Goitee
HawuGonbmee paccrosaue Mexay Tymbami ls, m 20 25 30 30
Yucio paboTaromux Tymo, N 2 4 6 8

3HaueHHE CHWJIBI OT HaTSHKEHUS mBapTOBa S, KH, AJIsL CyaAOoB PEUYHOTO (bJ'IOTa JOJI2KHO

NPUHUMATHCS 0 Ta0u. 26.

Culy, mepenaBaeMyl0 Ha KaXIyl0 KOHIIEBYIO TyMOy HOCOBBIMH WJIM KOPMOBBIMU
MIPOJIOJIBHBIMH IIBAPTOBAMH, IS MOPCKUX CYJIOB C PacUeTHBIM Bojomu3MenieHueM Ooiee 50
TBHIC. T CIIEJIyeT MPUHUMATh PaBHOW MPOJOJIBHOM cocTaBisomeld cyMMapHO cuibl N, KH,




OT JCWCTBUS BETpa M TEUYCHHsS HA TMPHUIIBAPTOBAHHOE CYJHO, OMPEIEIECHHON COTJacHO
TpeboBanusm i 4.2 u 4.3.

4.12. Jlnsg cneuMamu3UpOBAHHBIX MPUYATIOB MOPCKUX TOPTOB, COCTOSIIMX U3
TEXHOJIOTHYECKON TUIOMAAKHA U OTIACIBHO CTOSIIMX MMAajoB, 3HAYCHHUS CYMMApHBIX chl Qror,
Niot OT JeWcTBHS BeTpa W TEUYCHHS, OMpEICIICHHbIC coriacHo mm. 4.2 u 4.3, TOIKHBI
pacrpeaesaThCs MEXIy TPYIIIaMH IBAPTOBHBIX KAHATOB CIICTYIONUM 00pa3oM:

a) Ha HOCOBBIE, KOPMOBBIE TIPOAOIbHBIC U MPUKUMHBIE KaHATHI - 10 0,8 Qior, KH;

0) Ha mmpuHTH - 0 0,6Q101, KH.

Ecnm kaxkmas rpynma mBapTOBOB 3aBOJWTCS Ha HECKOJIBKO TAJIOB, TO paclpeneiieHue
YCWINNA MEXAY HUMHU JOMYCKAeTCsl MPUHUMATh PABHOMEPHBIM. 3HAUYCHHs YIJIOB & U [ (CM.
puc. 34) wm uuciao paboTaroumx TyMmMO CIEAyeT YCTaHABIMBATH 110 PACIIOIOXKCHHUIO
[IBAPTOBHBIX TAJIOB.

Tadonuma 25
Ykl HAKJIOHA LIBAPTOBA, TP
[Monoxenus TyMO Ha IPHYATEHOM
Cyna )i
COOPYKEHUH a
CYIIHO B IPy3y | CyJHO OPOXKHEE
Mopckue Ha xopnone 30 20 40
B ThULTY 40 10 20
Peunble maccaxupckue u|Ha xopjoHe 45 0 0
TPY30MacCaXUPCKUE
Peunbie rpy30Bbie To xe 30 0 0

[Ipumeuanue. [Ipu pacnonokeHUH MIBAPTOBHBIX TyMO Ha OTJENBHO CTOALIMX (yHIaMEHTaX 3HaYEeHHE
yria f cinexyet IpuHAMAaTh paBHbIM 30 rpas.

Tabnuma 26
Cuiia oT HaTshKeHus: miBaptoBa S, kKH, st cymos
PacuetHoe BomOM3MeEIIICHHE MACCAKUPCKUX, TPY30MACCAKUPCKUX,
cynmHa K rpy3y D, ThIC. T TEXHUYIECKOTO (PIIOTa CO CILTONTHOMH TPY3OBBIX I TEXHITICCKOTO u(b nota oes
NI CIUTOIIIHOW HAJICTPONKU
HAJICTPOHKON
0,1 u MmeHee 50 30
0,11-0,5 100 50
051-1 145 100
1,1-2 195 125
21-3 245 145
31-5 - 195
51-10 - 245
Bonee 10 - 295
5. JEJOBBIE HAT'PY3KHN HA THAPOTEXHUYECKHE COOPYKEHUSA
OCHOBHBIE ITOJIOKEHU I

5.1. Harpy3ku OT JbAa Ha THIPOTEXHHUUYECKHE COOPYKEHHS JOJDKHBI ONMPEAENsAThCS Ha
OCHOBE  CTaTUCTHYECKHX  JaHHBIX O  (PU3UKO-MEXaHWYECKMX  CBOWCTBAX  JIbJa,
TUAPOMETEOPOJOTUYECKUX U JIEIOBBIX YCJIOBHSIX B padOHE COOpPYXKEHHUs JUIsl Tepuojaa
BPEMEHHU C HauOOJIBIIUMH JIEOBBIMH BO3ACHCTBUSIMH.

5.2. IIpo4HOCTHBIE XapaKTEPUCTUKH JIbaa Tpu cxkaTuu R, n m3rude R;, MIla, ocHOBHBIE
MIPOYHOCTHBIE XaPaKTEPUCTUKU, OMPENEISAIOIMINE 3HAUYCHHE JIEJOBOM HArpy3KkH, CIEAYEeT
OTIpeCIIATH TI0 (hopMyam:

1 N 2
R, =4— X (c. +A‘)
NI (114)

Rf = O,4(Cb + Ab); (115)




rae N - KOJIM4ecTBO CJIOEB OJMHAKOBOM TOJIIMHBI, HA KOTOpPOE pa3OuBaeTcs (IO TOJIIIUHE)
paccMaTpuBaeMoe JieAsHoe noie, npu 3tom N > 3;

Ci- cpennee (apudmernueckoe) 3HaYCHHE MAKCUMAJIBLHOTO TIpeiesia MPOYHOCTH JIbJa MIPU
oqHooCcHOM cxkatuu, MIla, B iI-oM cioe mpu Temmepatype ti, ompenensiemMoe o
ONBITHBIM JAaHHBIM (METOAMKA HCHBITAHUH JIbJa Ha OJHOOCHOE C)KaTHE JaHa B
IIpunoxxennu 4);

Aj - IoBepuUTENbHAs TpaHHIA CiIydyaiHoW morpemHoctn omnpeneneHuit  Cj, Mlla,
onpenenseMas METOJaMH MaTeMaTHYeCKOM CTaTUCTUKM NpHU 3aJaHHbIX 3HAUYEHHSIX
JIOBEPUTENILHON BEPOSATHOCTH ¢ M KOJMYECTBE IMAapAJIJICIIbHBIX H3MEpPEHUil (uucie
WCIBITAaHHBIX 00pa3LoB) N,

Cb u 4y - cpenHee (apudmernyeckoe) 3HaUCHUE MAKCHMAJIBHOTO Mpejea MPOYHOCTH JIbJa
IIpU OJHOOCHOM ckaTuu, Mlla, B HM)KHEM c€JI0€ pacCMaTpUBAEMOTIO JIEASHOIO IOJIs
npu TteMmmeparype f, U J0OBepUTENbHAs TpaHHUIAa CIy4yalHOW MOTPEIIHOCTH
onpexaenenuit Cp, MIla, onpenensiembie Tak xe, kak Ci u 4.

[Ipy OTCYTCTBMM ONBITHBIX JaHHBIX JONycKaeTcs npuHuMmaTh 3HadeHus (C; + A4 no
T1a0)1.27 1 28.

5.3. PacueTrHas ToNmMHA POBHOTO JibAA Ng, M, MPUHUMAETCS PABHOM:

- 7 TpecHOBOAHOTO sbaa EBpomelickoil wactm Poccum u B paifonax Cubupw,
PacIoJIOKEHHBIX 10XkHee 65° ceBepHOM mupoThl - 0,8 OT MakCUMaJIbHOHN 3a 3UMHUI EPUOJT
TOJIIMHEI IbAa 1 %-HOoM 00eCceYeHHOCTH;

- 1 paiioHoB A3zmarckoil yactu Poccuu, pacnosiokeHHbIX Mexay 65° u 70° ceBepHOU
mMpOTHI - 0,9 OT MaKCUMaIbHOM TOJIIMHEI JIbJIa 00ecTiedeHHOCThIo | %;

- Juig pailoHoB AsumaTtckoil yactu Poccum, pacnonoxeHHbIx ceBepHee 70° ceBepHOM
IIUPOTHI - MAKCUMAIBLHOM TOIIIHMHE JIbJa 1 %-HOM 00€CTICYeHHOCTH ;

- JUI1 MOPCKOTO JIbJIa - MAaKCUMAaJIbHOU TOMIIMHE JbJa 1 %-HOl 06ecreueHHOCTH.

B 3umHMiI nepuon B ciiydae cMep3aHusi COOPYXKEHUS C JIEASHBIM IOJIEM 3a TPOE CYTOK U
0ojiee 10 MOMEHTa HamOOJbIIEro BO3JAEHCTBUS JIbJla HA COOPYXKEHHE pacueTHas TOJILIMHA
JbJ1a Ha FPaHUIIE COOPY KEHUE - JIe]] MPUHUMAETCS 110 JaHHBIM HaTypHBIX HAOJIIOACHUH, a IpU

HUX OTCYTCTBUH HOITYCKACTCA TOJIHUHY IMPUMCP3UICTO K COOPYKCHHUIO JibJd CUUTATDH paBHOI\/'I
1,5hq.

Tabnuma 27
. TemnepaTypa Jp1a B i-0M cioe aesHoro mods t;,°C
Tun KpUCTAIUIMYECKOHN CTPYKTYPHI 0 | 3 | 15 | 30
MIPECHOBOAHOTO JIbJIa
P s s 3uauenus (C; + 4;), MIla (mpu a = 0,95, n =5)
3epHHUCTHIN (CHEXKHBIH) 1,2+0,1 3,1+£0,2 48+0,5 5,8+0,4
[Ipu3marngecknit (cToIOIATHIN) 1,5 £0,2 3,5+0,3 5,3 £0,4 6,5+0,5
BoJIOKHUCTEHII (IIECTOBATO-UTOIEYATEIH) 0,8+0,1 2,0+0,2 32+0,3 3,8+0,4

t - Temnepatypa Jpaa B i-oM cioe nefsHoro noissi, °C, ompenensieMas MO ONBITHBIM JAHHBIM, a MPU UX
OTCYTCTBUH - 110 (hopMyJie

t = tuz;, (116)

rae t, - Temmeparypa NbJja Ha TpaHulle Bo3ayX (wiu cHer) - jea, °C, ompenensemMass METOJAAMH TEIUIO- U
MaccooOMeHa MO JIaHHBIM O TEeMITEpaType BO3AyXa, TOJIINHE CHEXXHOTO ITOKPOBa U CKOPOCTH BETPa HIIH
IIpUHUMAaeMasi PaBHOM CpeHECyTOYHOH TeMIlepaType Bo3ayXa /10 MOMEHTA HaHnOOJIbIIEro BO3ICHCTBHSA
JBa HA COOpYKEHHE TIPH JaHHOW TonmmuHe ibaa: 0,5M - 3a 5 cyrok; 0,75 M - 3a 11 cyrok; 1,0 M - 3a 19
cyToK; 1,5 M - 32 43 cyrtok; 2,0 M - 3a 77 CyTOK;

Zi - PACCTOSAHUEC OT I'paHUIIbI JIC - BOAA 10 CEPEANHBL i'FO CJIOA B A0JIAX TOJIIHUHBI JICAAHOI'O I10JIA.

IIpumeuanue. B mepuon BeceHHero yenoxona momyckaercss nmpuHumath ty, = 0 °C mpu mepexone
TeMIIepaTyphl BO3AyXa 4epe3 HOJb 10 MOMEHTa HanOOJbIIEro BO3ISHCTBHUS JIbAa Ha COOPYKEHUE NPH JaHHOM
tonmuHe npaa: 0,5 m - 3a 1 cytku; 1,0 m - 3a 5 cytok; 1,5 M -3a 11 cytok; 2,0 M - 32 19 cyTok.

TaOonuma 28




TuI KpUCTAIINYIECKOM KonuuecTBo xwuxoii Gassl B i-0M ci10€ JeIHOT0 1o - v, %0
CTPYKTYPbI MOPCKOT'O 1 | 10 | 25 | 50 | 100 | 200
IbJa 3nauenus (Cj = 4;), MITa (mpu a = 0,95, n = 5)
3epHHUCTHIN 8,4+0,5 6,0+0,5 3,40,4 1,6+0,2 1,0+0,2 0,8+0,2
BosiokHUCTBIN 6,00,5 3,9+0,4 1,9+0,2 0,7+0,1 0,4+0,1 0,3+0,1

V; - KOJIMYECTBO )KUAKOU (a3bl B i-OM cJI0€ JIEASHOTo Nouis, °/00, U onpeaensiemoe o «OkeaHorpadhuueckum
TaOIHI[aM» TIPH 33JAHHBIX 3HAYCHHUSAX TEMIIEePaTyphl i COICHOCTH JIbIa, { U ;.

tj - Temmepatypa apaa B i-oM cioe semsHoro moist, °C, ompenenseMas O ONBITHBIM JaHHBIM, a IPU UX
OTCYTCTBUH - 110 (hopMmyJie

ti = (tu - 1)zi + t, (117)

rae t, - Temmeparypa nbIa Ha TpaHHIE Jen - Bojga (Temmeparypa 3amep3aHus), °C, ompenernseMas II0
«OxeaHorpaduyeckimM TabIHIaM» MpH 3aJaHHOM 3HAYCHUH COJICHOCTH BOJBI Sy;
ty, Zi - 0003HaueHus Te ke, uTo B hopmyie (116), Taba.27.
Si - COJIEHOCTh JibJla B i-OM CJIO€ JIEISIHOTO TIOJIs, OMpejeNsieMas 1O ONBITHBIM JaHHBIM, a MPH HUX
OTCYTCTBUU TPUHUMAeMasi OJMHAKOBOW MO TOJIIMHE 1O U paBHOU 0,2, Ul JbJa BO3PAcTOM 10
JByx mecanes wiu 0,15S,, U1 612 BO3pacToM J1Ba Mecsma i 0oee.

5.4. Crpoenue neasHoro mnojisi (IO  TONIIMHE) ONPENEIsSeTCs MO  JIAHHBIM
KpUCTAJLIIOrpapUuecKoro UCClIeOBaHUs, a IPU UX OTCYTCTBUU JOMYCKAETCS IPUHUMATD:

JIC,I[SIHOﬁ ITOKPOB OTKPBITEIX 03€P, BOOOXPAHUIHNII U KPYIIHBIX PEK COCTOUT U3 3€PHUCTOIO
U IpU3MATHYCCKOI'O JIbAOB;

HeI[HHOﬁ IIOKpOB MOpeﬁ N YCTBCBBIX YYACTKOB PCK, BIaJarOIHUX B MOpSA, COCTOUT M3
3CPHUCTOTIO U BOJIOKHHCTOT'O JIBJAOB,

TOJIIIMHA CJI0A 3EPHUCTOrO JibJa, pacCliojararomerocsa B BerHeﬁ 4aCTH JEAAHOI'O IIOKpOBa,
cocraisiet 0,25hg, a TosmUHA €105 MPU3MATHUECKOTO WITH BOJIOKHUCTOTO Jibjaa - 0,75hg.

[Ipumeuanus. 1. Hacrosmue TpeOoBaHUS pPaCIpPOCTPAHAIOTCS HA IPECHOBOIHBIE M MOpPCKOM
OJTHOJIETHUH JIe.

2. JloBepuTenbHas BEpOATHOCTh 3HaUeHHH R u Rt mpu pacuerax nenoBbIx Harpy3ok Ha coopyxenus |1 u I11
kiacca npunsta o = 0,95, a ans coopyskeHuil I kimacca nmpu COOTBETCTBYIOIIEM OOOCHOBAaHHM JOIyCKaeTcs
Ha3Ha4YaTh OOJBLIYIO IOBEPUTEIHHYIO BEPOSITHOCTH, HO HE BhIe o = 0,99.

3. Jns mopeit ApkTrdeckoro u JlampHEeBOCTOYHOTO OacceifHOB HATPY3KH Ha COOPYXKEHHS YTOUHSIOTCS IO
OIIBITHBIM JJaHHBIM.

HATPY3KH OT JIEJISTHBIX ITOJIEM HA COOPYKEHUS

5.5. Cuny OT BO3AEHCTBUS IBMKYIIMXCS JIEASHBIX MOJEH HA COOPYKEHHS C BEPTUKAIBHOMN
MepeTHEeH rpaHbl0 HEOOXO0IUMO OTIPEICIISITh:

OT BO3JEHCTBUSA JIESTHOTO MOJISI HA OTAEIBHO CTOSILYIO ONOPY, puc.35 ¢ nepeaHel rpaHbIo
B BUJE TPEYrOJIbHUKA, MHOTOIpaHHMKA WM IOJNYLHUPKYJIbHOro ouepranus Fc,, MH, mno

bopmyie
Fop =0,04vh; [mAk k R.tgy

OT BO3JICUCTBHS JICASHOTO TOJISI HAa CEKIUIO MPOTSHKEHHOTO COOpyKeHwms, puc.36, Fcu,
MH, o ¢popmyie
Fow = 0.070h 4 \JAk R (119)
IJIe L - CKOPOCTh JBWXKCHHUS JICJSHOTO TIOJS, M/C, OompenerseMas MO JIaHHBIM HaTyPHBIX
HaOIOIEHUH, a IPU UX OTCYTCTBHUHU JIOMYCKAETCSl MPUHUMATh €€ PABHOI:
- UTSL PEK ¥ TIPUIMBHBIX YYaCTKOB MOPEH - CKOPOCTH TEUESHHUSI BOIBI;
- JUIsl BOJOXpaHWIUI W Moped - 3 % oT 3HadueHus ckopoctu BeTpa | %-Hou
00€eCreYeHHOCTH B MEPUO/I ABHKEHUS JIbJ1a;
m - ko3¢ dUUEHT, TPUHUMAaEeMbIi 1o Tab. 29;




A - MakcuMaibHas TUIOWIAML JICASHOTO TMOJSI (MM CyMMapHasl IUIONIAJb HECKOJbKHX
JIEJITHBIX TIOJIeH, OKa3bIBAIOIINX JIaBlIeHHue ApyT Ha apyra) 1 %-Hoii o0ecreueHHOCTH,
M, ompezensiemMasi Mo HaTYpPHBIM HaOMIOIEHUSM B JAHHOM HIIM CMEKHBIX MTyHKTaX;

Ky - K03 hurenT, npuHIMaeMsblii o 12011.30;

K, - K03 punmeHT, NpUHUMaEeMBbIii 1Mo Taba.31;

¥ - IOJIOBMHA yTJIa 3a0CTPEHUS MIEPEHEH rpaHu OMOPHI B IJIAHE HA YPOBHE JIEUCTBUS JIbJIA,
rpaz (7Sl OMOPHI ¢ TIEPEAHEH TPaHbIO B BHJIE MHOTOTPAHHUKA WJTU MOTYIHPKYJIBHOTO
ouepTaHus HeoOXoauMO MpUHUMATh ¥ = 70°).

—01

Puc. 35. CxeMa npuiiokeHusl Harpy3Ky OT JBUXKYILETOCS JIEASHOTO OISl HA OTJEIBHO
CTOSIIIYIO BEPTUKAIBHYIO OIIOPY
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Puc. 36. CxeMa npuII0KEeHUS] HATPY3KH OT JBIIKYIIETOCS JICISTHOTO TOJISl Ha CEKITUI0
COOPYKCHUS

Taomnuus 29



K Jlnst onop ¢ nepeaHel rpaHbio B BUJIE
b 00?\4(1:}):111[:611,{; TPEYTOJIBHUKA C YTIIOM 3a0CTPEHUS B MHOTOTPAHHHUKA HITH
P — P miaHe 2 y , rpajg MOJYLIUPKYIBHOTO IPSIMOYTOJIbHUKA
45 60 75 90 120 ouepTaHUs
m 0,41 0,47 0,52 0,58 0,71 0,83 1

IIpumeuanue. B ciyuae BHe3anHOW NOJBMXKKHM CMEP3ILIETOCS ¢ OMOPOU JIEASHOIO MO I OHOPBI C
TIepeHeH TpaHbIo B BUJIE TPEYTOJIbHNKA M MPSMOYTOJIbHUKA TPHHUMAETC M = 1, 1711 OIOp ¢ MepeaHel rpaHbio
B BHJI€ MHOTOTPAaHHHKA WM ITOJYLHPKYJIbHOTO ouepTanus M = 1,26.

Ta6numa 30

3nauenue b/hy 0,3 u MeHee 1 3 10 20 30 u 6omnee
Koaddurmenr K, |11 npecHoBoIHOTO Tbj1a 53 3,1 2,5 1,9 1,8 1,5
JUTSE MOPCKOTO JIbJIA 5,7 3,6 3,0 2,3 1,9 1,5

b - mmpuHa omOPBI WK CEKIMU COOPYKEHHMS 110 (PPOHTY HA YPOBHE JEHCTBHSI JIbJA, M.
Taonuma 31
3nauenne €. ¢’ 107 u Menee 5.10° 10*-5.10" 10 5.10° 10 u 6ouee
Kosopdummenr k,, 0,1 0,9 1,0 0,8 0,5 0,3

. . Lo
€. - a(h(exTHBHAS CKOPOCTH JeopManuy JbJja B 30HE €ro B3aMMOJEHCTBHS C OIOPOH, ¢, onpenesiemMas

1o hopmyite €. = v/4b.

IIpu sToM, cuna F¢p, onpenenennas no hopmysne (119) ne MoxeT 6bITh OonbLIE CHIIBL Fp p,
MH, omnpenensiemoii mo gpopmyie

Fpp = mkpk,Rchg, (121)

a cuna F¢y, onpenenennas mo ¢opmyne (119) nHe moxer ObITh Oosbmie cuibl Fpyw, MH,
ompezaenseMoil mo ¢popmyiie

Fpw = kk,Rcbhg, (122)
rae K - koo dunueHt, npuHuMaeMslii mo taba.32
Taonuia 32
3nauenus b/hy 0,3 1 MmeHee 1 3 10 20 30 u 6071€€e
Kosopdurment K 1 0,9 0,8 0,6 0,5 0,4

Cuily OT BO3JIEWUCTBHS JICASHOTO TIOJNsI HA ONOpPY C TMepeaHed TpaHbl0O B BHJIE
pSIMOYTOJIBHHKA CIIEAYET OMpeaeiaTh mo dopmyie (121)

R¢ 1 hq - 0603HaYenus Te e, 4yto B mm.5.2 u 5.3.

5.6. Cuiy OT BO3JEHCTBUS ABMXKYIIETOCS IIEASHOTO MO HAa OTAEIHHO CTOSIIYIO
KOHHUYECKYIO Omopy, puc.37, Wi KOHUYECKUN JIe0ope3 MOTYIUPKYJIBHOTO OYEPTAHUS MpU
OTCYTCTBHH CMEP3aHUS CO JIHIOM HEOOXOAMMO OMPEAEIIATH M0 (GOopMyJiaM:

a) TOPU3OHTAIIBHYIO COCTaBIIAONIy0 cuibl Fnp, MH,

Fon = [kniR,Na® + kn20ghad® + kn3pgha(d® - di?)]kn.a; (123)
0) BEpTHKAJIBbHYO COCTABIIAIONLYIO cuitbl Fyp, MH,
Fup = kuiFna + kuzogha(d? - d?), (124)

a Ha CEKIHUIO0 OTKOCHOTO Mpoduiisi, puc.38, Wik OTACTHHO CTOSIIYIO OMOpPY MPSIMOYTOIBHOTO
CEYEHHUs C HAKJIOHHOM mepeaHel rpaHblo 1Mo Gpopmysiam:
a) TOPU30HTAJIBHYIO COCTaBIIAIONLYI0 cuibl Fn, MII,

Fn=0,1R,bhqtgs; (125)
0) BEpTUKAIBHYIO COCTABJISIIONTY O cvitbl Fy, MH,

Fv = Fretgp, (126)




rie Kp1, Kn2 - koaddunpenTs, npuarMaemble mo Tadu.33;
Kn3, Kna, Kv1, Ky2 - KO3 duIEEHTHI, MPUHEMaeMbIe 10 Ta01.34;
0 - TJIOTHOCTb BO/IBI, KF/MS;
g - yCKOpeHue cBOOOIHOTO nafieHus1, paBHoe 9,81 M/
d - naMeTp KoHyca 1Mo BaTepPJIMHHUHU, M;
di - BepxXHHUI TUAMETp KOHYCa, M;
p-yron HakioHa oOpasyiouieil koHyca (TepeiHeld TIpaHu COOpPYNKEHHS OTKOCHOIO
poduIsi) K TOPU30HTY, TPal.

Ry, g, b - 0603Hauenns te xe, uro B mn.5.2, 5.3 u 5.5.

Puc. 37. Cxema npuiio’keHUs] HArPy30K OT IBHIKYIIETOCS JISJSTHOTO TOJISI Ha OT/ICIBHO
CTOSIIYI0 KOHUYECKYIO OTIOpY

— 1

. |

Puc. 38. CxeMa npuiiokeHust Harpy30K OT JIBUXKYLIETOCs JIEASTHOTO TOJIsl HA COOpPYIKEHHE
OTKOCHOT'O TIPOQHIIS



Taonuia 33

3nauenne pgd/Rihg 0,1 0,5 1 5 10 25 50 100
KoadpdummenTst:
Kn.1 1,6 1,6 1,7 1,9 2,1 2,5 2,9 35
Kp.2 031 | 024 | 0,21 | 0,11 | 0,08 | 0,05 | 0,02 0,02
Tabonumna 34
3Hauenue f,rpan 20 30 40 50 60 70
KoaddunneHTsr: 0,25 0,27 0,31 0,36 0,46 0,67
Kn,3
K4 0,7 0,9 13 1,8 2,6 53
Ky1 2,2 1,6 11 0,8 0,5 0,3
Ky 0,041 0,042 0,039 0,034 0,026 0,017

[Ipumeuanwue. JlaHHble 3TOW TaONMIBI COOTBETCTBYIOT KOX(DQUIMEHTY TPEHHS MEXAY JbIOM H
COOpY’KeHueM, paBHomy 0,15.

[Ipumeuanue. B ciayuae HMOABMKKH CMEpP3LIETOCS C KOHMYECKUM COOPYXKECHHEM JICISHOTO OIS
TOPH30HTalIbHAs cocTaBnstomas cuisl Fp,, MH, onpenensercs kak Ha HUIMHAPUYECKYIO ONOPY C PACUETHOMN
mIMpuHOM b, paBHOIT IHaMeTpy KOHyca Ha ypOBHE IeHCTBUS JIbJa, IO opMyIie

Fh.y = KgFo,p, (127)

rae Kg - KooddurmenT, npuEIMaeMsIi 1o Tadi. 35;
Fb,p - 0603HaYeHHeE TO K€, 4TO B 1.5.5.
BepruxansHas coctansromas cuisl Fy, B 3ToM cIydae OTCyTCTBYET.

Taomnuma 35
Yron HakioHa 00pa3ylomiei KoHyca £, rpan 45 60 75 90
Koappunuenr Ky 0,6 0,7 0,9 1

5.7. Cuity OT BO3AEMCTBHSI IBUXKYILErOCs JEASHOTO TOJS Ha COOPY>KEHHE, COCTOSIILEE U3
CHCTEMbI BEPTUKAIBHBIX KOJIOHH, Fp, MH, puc. 39, Heo6xonumo onpenensrs no Gopmyie

Fp = nkakaFppp, (128)

e Ni - 00IIIee YHCIIO0 KOJIOHH B COOPY KEHHH;
k1 - k03¢ durmenT, onpeaesieMsiii o Gopmyie

ki = 0,83 +0,17n;*?, (129)

ks - k03 dureHT, npUHUMaeMbIii o Ta011.36;

Taonuma 36
3nauenue b/a 0,1 u menee 0,5 1
Koaddurmenr k; 1
Kn Kn
0,55+ 0,45 K k

a - 1Iar KOJIOHH, M;
kn - ko3dpunuent, npuHIMaeMsbIi no Tab6n.32 npu (n,b)/hy;
N, - YMCJIO KOJIOHH B [IEPBOM Psijly 110 (GPOHTY COOPYIKEHHSL.

IIpumeuanue. 3HaueHuss kodpduimenta ki, ompeneneHHsie mo ¢opmyne (129), COOTBETCTBYIOT
KO3 PHUIMEHTY BapHaINy Ipeaesa MPOYHOCTH JIbJa IIPH OXHOOCHOM CKaTHH, paBHOMY 0,2.

Ng, Fb,p, b 11 k - 0603Hauenus Te e, uro B mn.5.3 n 5.5.
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Puc. 39. Cxema IMPUIIOKCHUA HAIPY30K OT ABUKYIHICTOCA JICAAHOTO IMOJISI HAa COOPYIKCHUC U3
CHUCTCMbI BCPTUKAJIbHBIX KOJIOHH

5.8. Cuiy OT BO3AEWCTBHUS OCTAaHOBMBIIETOCS JICJSTHOTO TIOJIS, HABAJWBAIOIIETOCS Ha
COOpY>XKCHHE TpH JICMCTBUHU TeUeHHS BOAbl W BeTpa Fs, MH, HeoOXoauMo ompenensTs 1o

bopmyie

Fs=(Pu+P,+Pi+PLaA, (130)
B KoTOpoil Benuuunsl P, P, Piu P, MIla, onpenenstorcs no popmynam:
P, =510°0 max; (131)
P, =5-10" A ma
fm (132)
Pi = 9,2:10°ngi; (133)
Pua = 2-10° P ma (134)

1€ Umax ~MaKCHUMaJIbHasi CKOPOCTh TE€YEHUSI BOJBI MO0 JbJA0M 1 %-HOM 00eCrieueHHOCTH B
Tepuo JeA0X0/1a, M/C;
Dw,max - MaKCHUMallbHasi CKOPOCTh BeTpa | %-Hoil oOecrieueHHOCTH B IEPUOJ JIEA0X0/a, M/C;
Lm - cpenusis JuiMHA JIEASHOTO TIOJIA [0 HANpPaBJICHUIO MOTOKA, MPUHHUMAaeMasi Io
JTAHHBIM HATypHBIX HAONIOJCHUHN, a MPU WX OTCYTCTBHM JJIS PEK JOIYyCKAaeTCs
NpUHUMATh Ly paBHOW yTPOSHHOH IIMPUHE PEKH, M;
| - YKJIOH IOBEPXHOCTH MOTOKA;
hqg 1 A - 0003Ha4YeHus Te ke, uro B m.5.3 u 5.5.
[Ipu stom, cuna Fs, onpenenennas mo dopmysie (130), He MOXKET OBITH OOJBIINE CHITBI Fp

omnpenenenHoi o hopmyie (122) npu k, = 0,1.

IIpumeuanue. PacueTHas mmpuHa JIEAIHOTO MOJIS MPUHUMAETCS 10 TAHHBIM HAaTYPHBIX HAOJIOICHUH,
a JuIsl 3aTBOPOB WJIM aHAJIOTHYHBIX COOPY)KEHHH - He OoJiee NIMPHUHBI IIPOJIETa COOPYIKESHHUSL.

5.9. ToukKy TpPWIOKEHUS PABHOJACHCTBYIOIIECH JIEAOBOM HArpy3Kd, OIpPEAeICHHON
cornacHo mi.5.1-5.4, HE0OX0AMMO MPUHUMATh HMXKE PAacUueTHOro ypoBHs Bojabl Ha 0,2hy B
3MMHUH MEPHO/, a B IEPHOJI BECEHHETO Jiegoxoa - Ha 0,4hg.



Harpy3ku Ha COOpY>XEHHS OT JBFIKYIIETOCS TOPOCHUCTOTO JIASHOTO MOJIT HE0OXOIUMO
YBEIIMYUTh YMHOKEHHEM X Ha KOI((HUIIUEHT TOPOCUCTOCTH Ky, IPUHUMAEMBIil PABHBIM:

- st A3oBckoro, bantuiickoro, Kacnuiickoro, YepHoro u SlnmoHckoro mopeii - 1,3;

- st benoro, bepunrosa, Apktudeckux u JlaapHEBOCTOUHBIX Mopel - 1,5.

[Ipu cooTBeTcTByIOIIEM OOOCHOBAaHWUHW JOIMYCKACTCS MPUHUMATH ST APKTHUYECKUX H
JlanmsHEBOCTOYHBIX Mopeit Ky = 2.

HATI'PY3KH HA COOPYXEHMUS OT CIIJIOIIHOT O JIEAAHOI'O ITIOKPOBA
ITPU ETO TEMIIEPATYPHOM PACHIMPEHUUN

5.10. Topu3oHTanbHYIO JHMHEWHYIO Harpy3ky (Ha 1 mor. M JUIMHBI TIO (QPOHTY
MPOTSHKEHHOTO COOPYKEHHS) OT CIUIOIIHOTO JIASHOTO MOKPOBAa IMPU €ro TEeMIIepaTypHOM
pacmpenun (, MH/M, HeoOxoaumMo NHpUHHMMATh paBHOM HAMOOJIbIIEMY 3HAUEHUIO W3
MOJTyYEHHBIX 32 PACCMATPUBAEMBIN PsiJI JIET.

3naueHus ( ompenensitoTces no rpadukam puc.40 mpu 3aJaHHBIX 3HAYCHUSX TEpPerajoB
temriepatypsl Bo3ayxa A6, °C, W COOTBETCTBYIOIIMX HM pPEAIbHBIX W IPUBEICHHBIX
TOJIILMHAX JIbAA, Ne, M, ¥ Nreq, M.

3naueHust A6 cienyer BpIOMpaTh W3 rpaduka Xola TEMIEPATypbl BO3AyXa MO JaHHBIM
CPOYHBIX HAOJIOJEHUI B JIEAOCTaBHBIM MEpUON Ul KaXKIOro rojaa M3 paccMaTpuBaeMoOro
psna siet (30 jeT u Gosiee) MpHU AIUTEILHOCTH TMEpernanioB oT 5 yacoB 10 20 CyTOK.

3HavyeHuss N, MPUHUMAIOTCS PABHBIMH CPEJHUAM TOJIIMHAM JIbJla 32 BpeMs IMepernaja
TEMIIepaTyPhl.

3nadyeHus Nreg, M, HECOOXOIUMO ONPEAEIATH 10 hopMyJie

hred = hc + 1,43h3 + hr, (135)

rae hs - cpemusis TonMHA CHera 3a BpeMs repernaja TeMIepaTypbl, M;
hr - 106aBoYHas TOJIIIMHA JIbJIA, M, IPUHUMaeMast 110 TabJ1. 37.
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Puc. 40. I'padux 3HaueHMIT HATPY3KH (]
Taonua 37
Cpetisis CKopocTh BETpa 3a Bpes Jlo6aBouHast TOHKMHA Jibaa Ny, M, TIpu cpeaHeit TeMnf;paType BO31yXa
3a BpeMsl Iiepenaja TeMneparypsl 6,, °C
neperaaga TeMIeparypsl Uy, M/c
0 -10 -20
0 0,57 0,46 0,39
2,5 0,32 0,26 0,22
5 0,16 0,14 0,12
10 0,05 0,05 0,05
20 0,01 0,01 0,01

5.11. Cuny oT BO3AEHUCTBHsI JIEASHOTO MOKPOBA HAa OTAETHHO CTOsIIEe CoopykeHue Fi,
MH, HEoO0X0aMMO OTpeAeIATh o (hopmyIie

Fi = kigb, (136)
rae K| - koo dunmeHT npuHuMaeMsblii mo tadi.38;
b u g - 0603HaueHus Te ke, yTo B mi.5.5 u 5.10.
Tabonuma 38
3nauenue L/b 1 5 15 25 50 75 109
Koadpdunmenr k; 1 2 4 6 10 14 17

L - PACCTOAHUC OT OTACJIIBHO CTOALICTO

COOpYKEHHsI 10 Oepera Wik NPOTsHKEHHOTO COOPYKEHUSI, M

[Ipu sTom cuna Fy, onpenenennas no gopmyne (136) He MoxeT ObITH Oouble cUibl, Fip,

MH, omnpenensiemoii mo gpopmyie




Fip = Rcbhe, (137)

rae R; - 0003HayeHue TO K€, 4TOo B I1.5.2.
5.12. Touky mnOpuinoXeHHs PaBHOACHCTBYIOLIEH JIEJOBOM HArpy3Kd, ONpPEAeIeHHON
cornacHo mm.5.10 u 5.11, He0OX0JMMO MPUHUMATH HUXKE PACUETHOTO YPOBHS BojbI Ha 0,25h.

HAI'PY3KH HA COOPYXEHMUSA OT 3ATOPHBIX U 3A’KOPHBIX MACC JIBJA

5.13. Cuny OoT OBMKYILEHCS 3aTOPHOM Macchl JibJla Ha OTAEIBHO CcTOosIy0 onopy Fpi, MH,
HEO0XO0IMMO OTPEEIIATh 10 (opmyie

Fp,i = 0,5mRy ibhy, (138)

rze Ry - HopMaTUBHOE CONPOTUBIIEHUE 3aTOPHOI Macchl bja cMatuto, MIla, onpenensemoe
[0 JaHHBIM HATYPHBIX HAOJIOJCHUHA, a MpPH HMX OTCYTCTBUU JOIIyCKAaeTcs
MIPUHUMATH PaBHBIM:

- JUIsl Y4aCTKOB peK ceBepHee IMHUM Bopkyrta - Xantei-Manculick - KpacHospck
- Yian-Y n» - bnarosenienck - Hukonaesck Ha Amype 0,45 Ml1a;

- Mexnay auHusaMu Bopkyrta - Xantel-Mancuiick - KpacHosipck - Ynan-Yio -
bnarosemenck - HukomaeBck Ha Amype u Apxanrenbck - Kupos - Yoa - Yerb-
Kamenoropck 0,35 MlIla;

- FOKHee JIMHUKM ApxaHrelbek - Kupos - Ya - Yere-Kamenoropek 0,25 MlIla;

hpi - pacueTHas TONIIMHA 3aTOPHOW MAacChl, M, ONpeAessieMas MO JaHHBIM HaTypHBIX
HaOJIOACHUH, a IPU X OTCYTCTBHH 10 (hopMyIie

hpi = aiHb, (139)

rae a; - KodhGUIUeHT, MpUHUMAaeMbli 1Mo TabJ. 39;
Hyj - cpennsis TiyOMHA PEKU BBIIIE 3aTOpPa MPU MAKCMMAJIbHOM PacXoje BOJBI 3aTOPHOTO
nepuosaa, M;
m, b - 0603Hauenus e xe, 4To B 1.5.5.

Taonuma 39
3uauenne Hyj, M 3 5 10 15 20 25
Koo durpenr a; 0,85 0,75 0,45 0,40 0,35 0,28

5.14. Cuny or IBUXKyILIEHCS 3aKOPHOM Macchl Ha OTAENBHO crosugyto omnopy Fpj, MH,
HEOOXO0AMMO OIIPENENsATh o GopMyie

Fb,j = mRb,jbh]l (140)

rae Rpj - HOpMaTHBHOE CONPOTHBIICHUE 3aKOPHOH Macchl cmstuio, MIla, onpexnensemoe mo
JTAHHBIM HATYPHBIX HAOIIOICHUM, a IPU UX OTCYTCTBHUHU JIOMYCKAETCS MPHUHUMATH
paBsbiM 0,12 MIla;
hj- pacderHas TommuMHA 3aXopa, M, OmNpeAenseMas IO JAHHBIM HATypHBIX
HAOJIIOEHUH, a TPH WX OTCYTCTBHH JOIMYyCKaeTcs NpUHMMATh paBHOH 0,8 oOT
CpeHel TiTyOuHBI TIOTOKA MIPU PACXO0JI€ BOJIbI 3aKOPHOTO TIEPUO/Ia;
m, b - 0603HaueHus Te ke, 4YTo B 1.5.5.

HAT'PY3KHU OT IPUMEP3HIETI'O K COOPYXXEHUIO JIEJAHOI'O IOKPOBA
ITPU UBSMEHEHHUMH YPOBHA BO/IbI

5.15. BepTukajipHyI0 JTMHEWHYIO Harpy3ky (Ha 1 mor. M JiauHbBI IO (PPOHTY COOPYKEHHUS)
OT MPUMEP3IIETO K COOPYKEHHUIO JIEASHOTO IOKpPOBAa IpPU HM3MEHEHHM YPOBHSI BOIBI U,
MH/Mm, puc.41, HEOOXOAMMO OTPEACIIATh 10 (hopmyie

_ 4f, 3
Va = 02hoVPmax (141)

rie hy - u3mMenenne ypoBHs Boibl, M; TipH 3ToM N < hpa;




Nmax - MakcCHMaJIbHAS TOJIIMHA JICTHOTO TIOKPOBa, M, 00eCeYeHHOCThIO 1 Y.

Puc. 41. Cxema npm10’KeHUs HAarpy30K OT MIPUMEP3IIETO K COOPYKEHUIO JICJTHOTO ITOKPOBA
IIpU U3MEHEHUH YPOBHS BobI (YB)

a - ipu nonmwxkenuu (YB); 6 - npu noseimienun (YB); YBJI - ypoBeHb BozibI TIpH JIe10CTaBE

5.16. MoMeHT cuibl, BOCOPHUHMMAaeMblii | mOr. M NPOTSIKEHHOIO COOPYKEHHUS OT
NPUMEP3IIETro JIEASHOTO IMOKpoBa, M), MH-M/M, nmpu HW3MEHEHHH YPOBHS BOAbI, puc.4l,
HEO0OXOAMMO OTMIPEACIIATH M0 hopMyJie

[3

rae hog, hmax - 0003HaYeHuUs T€ *Ke, 4To B 11.5.15.
[Tpu sTOM, MOMEHT cuibl M, onpenenenHsiid mo Gopmyse (142) He MOXKeET ObITH OoJbIIIe
MomeHTta M, jim, MH-M/M, onipenensiemoro no ¢popmyiie

hrzmx (‘70 +0t)

My lim =
o 12 (143)

IJIe O, - ClIeJIbHOE HaINpsDKEHHE B C)KaTOM cjioe u3rudaemoro neisHoro mnokposa, Mlla,
omnpenensemoe kKak (C + A) 1yt HIKHETO CJIOs JIEJSTHOTO MMOKPOBa IpU TEMIIepaType
tp B cilydae NMOHW)KEHHS YPOBHS BOJABI WIH - JJIsl BEPXHETO CJIOS JIEASHOIO IMOKPOBa
pu Temmneparype t, B ciiydae MoBbIILIEHUS YPOBHS BOJIBI;

Ot - TIpeIeIbHOE HAIPSDKEHHE B PACTSHYTOM CJIO€ HM3rHM0aeMoro JIeAssHOTO MOKpOBa,
MIla, ompenensemoe kak 0,3(C + A) mist BEpXHETO CIOS JIEATHOTO MOKPOBA MPH
TeMmriepatype t, B ciaydae NOHMXKEHHS YPOBHS BOJbI WM - JJIs HMXKHETO CIOS
JIEASTHOTO TIOKPOBa IpU Temneparype tp B cilydyae NOBBILIEHNS YPOBHS BOABI;

C, 4, t,ut, - 0603HaUCHMS T€ XK€, UYTO B I1.5.2.

5.17. BepTukanbHyl0 CHUIy Ha OTHAEIBHO CTOSIIYIO ONOPY WM CBAaHBIA KYyCT OT

IPUMEP3ILIET0 K COOPY’KEHUIO JIEASHOIO MOKPOBAa IPU M3MEHEHUM YpOBHs BOIbl Fqp, MH,

puc.42, He0OXOIUMO OIIPENIEIATH IO hopMYyJIIe



I:d,p = ku/R u/hzmax, (144)
rae K, - ko3 dpunneHtT, onpeaenseMsli mo popmyie
k, = 0,6 + 0,15D/hpa, (145)

rae D - monepeunslii pazmep (AuaMeTp) ONOphI UM CBAMHOTO KyCTa, M;
Ry ¥ Nimax - 0603Ha4YeHns te xe uto B 1. 5.2 n 5.15.

IIpumeuanue. [lpu npamoyronsHOi (opMe OMOpPHI B IDIaHE CO CTOPOHAMH D WM ¢, M, WM Ui
COOPYXKEHHUsI, COCTOSILETO U3 CHCTEMBI KOJIOHH, WJIM KyCTa CBail ¢ BHEIIHUMHU rabapuTaMu OIOPHOW YacTH Ha

ypOBHe jeiicTBus abaa b u ¢, M, TormyckaeTcs mpuHUMAaTh D =+bc , M.
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Puc. 42. CxeMbl npuioXKeHUsI HArpy3Ku OT IPUMEP3LIETO K OTAENIBHO CTOSIIEH orope
JIeASTHOTO TIOKPOBa NpU U3MEHEHUHU YpoBHS BoJibI (YB)

a - Ipy IoHWXeHuu Y B; 6 - npu noseimiennn YB



BCPTUKAJIBHBIX KOJIOHH JICASAHOT'O ITOKPOBA IIPU IMOBBIICHUN YPOBHA BOJbL
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Puc. 43. Cxembl NprIIOKEHHUS HArPY3KH OT MPUMEP3IIETO K COOPYKEHUIO U3 CUCTEMBI

11 puMCcYaHHUC. HpI/I TNOHWXCHUHN YPOBHA BOJbI CHUJIa Fd,WHanpaBneHa BHU3

K.
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Puc. 44. I'paduku 3HaueHmn ko3P dunmenta Ky

15

5.18. BepTHkaJbHYIO CHIY Ha COOPY)KEHHE, COCTOSIICE W3 CHUCTEMbI BEPTHKAIBHBIX
KOJIOHH, OT IPUMEP3LIEro K OlopaM JIEASTHOTro IOKpOBa MPpH U3MEHEHUH YpOoBHs Boabl Fy y,
MH, puc. 43, He00X0IMMO OTpeesATh 0 popMyIie

Fd,y, = KFd7p,

(146)



riae K - koaddurment, onpeaenseMslii mo popmyie

et (147)

rae Ky - koaddurment mis K-off KOJOHHBI, MPUHHUMaeMblii 1Mo rpadukam puc. 44 mnpu
3aJaHHBIX 3HAYEHUAX Ak, D, Nmax;
ax - pacCTOSIHWE OT OCH IPOU3BOJIBHO BBIOPAHHOW OCHOBHOM KOJIOHHBI 10 OCH K-0if
KOJIOHHBI (CM. puc .43), M;
b, Ny, Nimax 11 Fyp - 0603Hauenus te xe, uto B mm.5.5, 5.7, 5.15u 5.17.
(M3menennas pexaknus. U3m. Ne 2).

[MTPUJIOXEHUE 1
Obs3amenvroe

SJIEMEHTBI BOJIH HA OTKPBITBIX U OI'PAKJIEHHBIX AKBATOPUAX

1. Tlpu ompenencHUH SJIEMEHTOB BOJIH HAa OTKPBITHIX U OTPAXKICHHBIX aKBaTOPHSIX
HEOOXOAMMO YYHUTHIBATh CIEAYIONIHME BOJHOOOpasyromme (akTopbl: CKOPOCTH BeTpa (ee
BEJIMYMHY ¥ HalPaBJICHHE), TPOJOKUTEIILHOCTh HEIIPEPBIBHOTO JICHCTBUS BETPa HaJl BOJTHOU
MOBEPXHOCTHIO, pa3Mepbl U KOH(PHUTypallli0 OXBAYCHHON BETPOM aKBaTOPHUH, peibed THA U
NIyOWHY BOJOEMA C YIETOM KOJICOAaHUI YPOBHSI BOJIBI.

2. PacueTHple ypOBHU BOJBI M XapaKTCPUCTUKH BeTpa HEOOXOAMMO ONPEACIATH II0
pe3yJbTaTaM CTaTUCTUYECKOH OOpabOTKH JaHHBIX MHOTOJICTHUX (HE MeHee 25 JeT) psioB
HaOmo/leHuit B Oe€3JieHbIe Ce30HBI, MPU DITOM pACUYETHBIE YPOBHU BOJIBI JOJKHBI
OTPEACIATLCA C YYETOM MPWIMBO-OTIUBHBIX, CTOHHO-HATOHHBIX, CE30HHBIX U TOJOBBIX
KoJIeOaHuil YpOBHEH.

3. Pacderhl 211eMEHTOB BOJIH HEOOXOAMMO MPOU3BOJIUTH C YYETOM JICICHHUSI BOJOEMa Ha
CJIEYIOIIME 30HBI IO TIIyOHHE:

rnyOokoBofHas - ¢ riyoumno d > O,5’1d , TIe JHO Ha BIHUAET HA OCHOBHBIC
XapaKTePUCTHKH BOJIH;

MEJIKOBOJIHas - ¢ riyOuHoi 0,5 A >d > der, T/I€ THO OKa3bIBaeT BIMSHHE HAa PAa3BUTHE
BOJIH U HAa OCHOBHBIE UX XapaKTEPUCTHUKH;

npuOoitHas - ¢ rIyOuHO# OT der 10 dery, B TIPE/IEIaX KOTOPOH HAUYMHACTCS M 3aBEPIIACTCS
pa3pylieHue BOJIH;

HpHype30Bast - ¢ TITyOHHON MeHee Ucry, B Ipe/iesiaX KOTOPOH MOTOK OT Pa3pyIIeHHBIX BOJIH
NEepUOINYECKH HaKaThIBaeTCs Ha Oeper.

4. Tlpu omnpeneneHU YCTOMUMBOCTH U NMPOYHOCTH TMAPOTEXHUUECKUX COOPYXKEHUH M UX
3JIEMEHTOB PAaCYEeTHYI0 00ECIEYEHHOCTh BBICOT BOJIH B CUCTEME HEOOXOAUMO MPUHUMATH 110
Taba. 1.

Taonuma 1

PacueTHast 00eCIIe4UeHHOCTE BEICOT

I'mapoTexHMYECKHE COOPYKEHUS
Ap Py BOJIH B cucreme, %

CoopyKCeHHUST BEPTUKATBHOTO MPOGUIIs 1

CKBO3HBIE COOPYKEHUSI U 00TEKaeMbIe TIPErpa/ibl Kiacca:
| 1
1 5
1, v 13

beperoykpernurenbHbie COOPYKEHHUs Kilacca:

11l 1
1, v 5

OrpaaurelibHbIe COOPYKEHUSI OTKOCHOTO POMHUIIS C KpETIeHHEM:
OETOHHBIMH TLTUTAMH 1




PacuerHast o6ecrieueHHOCTb BBICOT

I'UApOTEXHUYECKHUE COOPYKEHNUS
P Py BOJIH B cucreme, %

KaMEeHHON HaOpOCKOW, 0ObIKHOBEHHBIMH MITH (DACOHHBIMH MacCHBaMH 2

[Ipumeuanus: 1. [Ipu onpeneneHnn Harpy3o0K Ha COOpPYXKEHHS HEOOXOIMMO NPUHHUMATH BBICOTY

BOJIHBI 33JlaHHOH 00ECIIEYEeHHOCTH B cHCTeMe N M CpEeIHIO JUIHHY BOJIHBI ﬂ«; IUTSL CKBO3HBIX KOHCTPYKIIUH
CIIeZlyeT ONpeAesITh MaKCUMaJIbHOE BO3IEHCTBHE BOJH MPHU M3MEHEHUH [UIMHBI PACYETHOW BOJHBI B Ipeenax

ot 0,8 mo 1,41 .
2. PacueTHyI0 00€CIIeYeHHOCTh BEICOT BOJIH B CUCTEME HEOOXOIMMO IPHHUMATE!
TIPH OTIPENIEICHUH 3aLINIIEHHOCTH OPTOBBIX aKBAaTOPHI 5%
IIpH OTPEIEIICHNN HaKaTa BOIH 1 %.

3. Ilpu Ha3HaUCHWH BBICOTHBIX OTMETOK CKBO3HBIX COOPYKCHHUH, BO3BOJUMBIX Ha OTKPBITHIX aKBaTOPHUSX,
JIOITyCKAETCs PAcCUYETHYI0 OOECIIEYCHHOCTh BBICOT BONH B cucteMe mpuHmMath 0,1 % mpm Hamexamem
000CHOBaHUU.

PACUYETHBIE YPOBHMU BO/IbI

5* MakcuMaNbHBI PacYETHBI YPOBEHb BOJBI HEOOXOJAWMO TPHUHUMATH COTJIACHO
tpeboBanusim CHull Ha mnpoektupyembie coopyxkeHusi (o0wvektol). [Ipu ompenenenuun
HArpy30K W BO3ACHCTBHIA, HA THIPOTEXHUUYECKUE COOPYKCHHUSI OOCCIICUCHHOCTH PACUETHBIX
YPOBHEH JOJIKHBI OBITH HE Oosee: s coopyxenuit | kimacca - 1 % (1 pa3 B 100 ner), 11 u 111
kiaccoB - 5 % (1 pa3 B 20 net), a s IV kinacca - 10 % (1 pa3 B 10 neT) no HauBBICHINM
TOJIOBBIM YPOBHSIM B O€3JI€THBIN MTEPHO/I.

[Ipumeuanue. Jlna OeperoykpemuTeNIbHBIX COOPYKCHHH B OC3JIMBHBIX MOPSX OOECICUCHHOCTH
pPAacYeTHBIX YPOBHEH HEOOXOUMO TPUHIUMATE:

110 HAWBBICIIAM T'OJIOBEIM YPOBHSM - JIJISl TOJIOPHBIX TPABUTAIIOHHBIX CTEH (BomHO3ammTHEIX) |l ki1acca -
1 %,; 11l xmacca - 25 %; U1 UCKYCCTBEHHBIX IUISDKeH 06e3 coopyxkenuit (IV kmacc) - 1 %;

M0 CPEIHETOJOBBIM YPOBHSIM - JUIS MOMMOPHBIX (BOJHO3AIMUTHBIX) CTeH [V Kiaccel, OYH U TOABOIHBIX
BoJTHOJIOMOB IV Kitacca - 50 %; Uit HCKYCCTBEHHBIX IUISDKEH € 3allIUTHBIMU COOPYKEHUSIMU (OYHBI, TIOABOTHBIC
BOJIHOJIOMEI - [V kiacc) - 50 %.

6*. BeicoTy BeTpoBoro BaroHa “Mser, M, ciefyeT NPUHHUMAThL 110 JAHHBIM HATYPHBIX
HaOroieHnii, a mpu MX OTCyTcTBUHU (0€3 ydera KOHUTypaluu OeperoBOd JMHUM U TPU
MOCTOSIHHOM TTyOuHe aHa () J0mycKaeTcst OnpeaesisaTh mo Gopmysie

V2L

Ahcat = W
set =Ky Jlaroman_ )%
g "~ set (148%*)

IZIe Qi - YTOJ MeXy NMPOJOIbHOM OChIO BOJJOEMA U HAPaBJICHUEM BETpa, Ipas;
V - pacueTHasi CKOPOCTH BETpa, ompeensemas 1o 1. 9%;
L - pasron, M.
Kw - ko3 duiueHT, npuHIMaeMbli 1o TabJ. 2*

TaOonuma 2*

V 20 30 40 50

K, 10° 2,1 3 3,9 48

PACYHETHBIE XAPAKTEPUCTUKU BETPA

7. Ilpm ompeneneHUM >JIEMEHTOB BETPOBBIX BOJIH M BETPOBOI'O HAroHa JIOJKHBI
NPUHUMATBCS 00ECTIEYCHHOCTH PAaCUeTHOTOo mTopMa st coopyskenuit |, I kmaccos - 2 % (1
pa3 B 60 ner) u 111, IV kmaccoB - 4 % (1 pa3 B 25 ner).

Hns coopyxenuit | u Il xmaccoB nomyckaeTcst 00€CIEYeHHOCTh PACYETHOTO IITOpPMA
npuaumats 1 % (1 pa3 B 100 ner) mpu HauiexamemM 000CHOBAaHHH.

8*. Coueranne 0O0ECIEYCHHOCTH CKOPOCTH BETpa C OOECNEYECHHOCTHIO YPOBHS BOJIBI
cileyeT NpUHUMATh Ais coopyxkeHuil | m II kimaccoB, B TOM uucie i yCIOBHH




BOJOXPAaHWIMI MpH HopMaibHOM mnoamnopHoM yposHe (HIIY), cormacuo mm. 5* m 7 u
YTOUHSTH 10 TaHHBIM HaTypPHBIX HAOIIOCHUI.

9*. PacueTHyI0 CKOpPOCTh BeTpa Ha BeicoTe 10 M HaJ MOBEpXHOCTHIO BomoeMa Vi, M/c,
CJIeZlyeT ONpeensTh o Gpopmyie

Vi = kakiVi, (149)

rae V|- ckopocte BeTpa Ha BbicoTe 10 M Hajg MOBEPXHOCTHIO 3eMid  (BoJOEMa),

COOTBETCTBYIOIIAss 10-MUHYTHOMY MHTEpBaly OCPEIHEHUS U OOECIEUYCHHOCTH,
MIPUHUMAEMOM 110 1. 7;

ki - K03 duimeHT mepecueTa TaHHBIX 110 CKOPOCTSM BETpa, M3MEPEHHBIM 10 (irrorepy,

4,5

k fl = 0,675+ —
NPUHUMAEMBIi 110 hopMmyIie V', o ne Gonee 1;
Ki - koo dureHT mpuBeAeHHUS CKOPOCTH BETpa K YCJIOBHSM BOJHOW MOBEPXHOCTH IS
BOZIOEMOB (B TOM YHCJI€ TIPOEKTUPYEMBIX) C XapaKTEPHOI MPOTSHKEHHOCTHIO 110 20 KM,
NPUHUMAEMbIil: paBHBIM €AMHUIE MPU U3MEPEHUH CKOPOCTH BeTpa V| Haj BOJHOMN
[IOBEPXHOCTHIO, HaJ POBHOW NECUYaHOM (IUISHKM, AIOHBI U IPOYEE) WINM B IOKPBHITON
CHErOM MECTHOCTBIO; 0 Ta0u1. 3* - Mpu U3MEPEHUU CKOPOCTH BETPA HAJl MECTHOCTHIO
tuma A, B wim C, ycraHaBiamBaeMoro B cooTBercTBuM ¢ TpeOoBanusmu CHull Ha

BETPOBBIC HATPY3KH U JIOTIOJIHCHUSIMH K HEMY.
Taonuma 3*

CxopocTs Betpa Vi, /e 3uadeHust KodhduImenTa Ki mpu TrIe MECTHOCTH
A B C
10 11 1,3 1,47
15 11 1,28 1,44
20 1,09 1,26 1,42
25 1,09 1,25 1,39
30 1,09 1,24 1,38
35 1,09 1,22 1,36
40 1,08 1,21 1,34

10. IIpu npenBapuTEILHOM ONPEAEIEHUH 3JIEMEHTOB BOJH Cpe/lHEe 3HaUCHUE Pa3roHa, M,
JUISL 3aJIaHHOM pacdeTHOM ckopocTu BeTpa Vy, M/C, JOMyCKaeTcs ONpeAesiTh no Gopmyie

v
L= kvis_

Vi (150)

rie Kyis - K03 HUIreHT, npuHIMaeMblii paBHBIM 5.10':
V - K03 DHUIMEHT KHHEMAaTHYECKOU BSI3KOCTH BO3/IyXa, MPUHUMACMbIA PaBHBIM 10° m?/c.
3HaueHus MpeneabHoro pasrona Ly, M, 1omyckaeTcsi IpUHUMATH 10 Tabi. 4 A 3a1aHHOM
pacueTHO# ckopocTH BeTpa Vy, M/C.

Tabnumna 4
CkopocTtb Betpa Vy, M/c 20 25 30 40 50
3HaueHus npeensHoro pasrona L,-10° M 1600 1200 600 200 100

11. Pacuetnble ckopocTu BeTpa npu pasroHax MmeHee 100 kM romyckaercs OonpenensTh 1o
JTAHHBIM HaTYpHBIX HAaOJIOJCHUN HaJl MAaKCUMaJIbHBIMU €KETOJHBIMU 3HAUEHUSIMH CKOPOCTEH
BeTpa 0e3 yueTra UxX MpOJO0KUTETbHOCTH.

12*. PacueTrHble CKOpOCTH BeTpa TpH pasroHax Oosee 100 kM cieayeT ompenemnstb C
Y4YETOM HX MPOCTPAHCTBEHHOT'O PacIpeaeieHus (CM. PEKOMEHIyeMoe Ipui1.4*).
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Puc. 1. I'paduku nis onpeneneHus 3J1€MEHTOB BETPOBBIX BOJIH B ITyOOKOBOTHOM U
MEJIKOBOJHOM 30HaX

3JEMEHTHI BOJIH B I'TYBOKOBO/IHOI 30HE

13. CpenHioio BBICOTY hy , M, © cpemHui mepuon BosH 1 ¢, B TIyOOKOBOJHOW 30HE
HEOOXOAMMO ONpeAeNsITh 10 BEpXHEW orudaromeii kpuBod puc. 1. Ilo 3HaueHUsAM

2
Oe3pasMepHbIx BenuuuH gt/Vy, u gL/VW, W BepxHEW orudaromei KpuUBOM HEO0OXOIAMMO

— _
OIIpEACIIATh 3HAUYCHUA ghq ["w n gT/VW M 110 MCHBIIUM HUX BCJIIMYUHAM IIPHUHATH CPCIHIOIO
BBICOTY U CpC,Z[HI/Iﬁ nepuoa BOJIH.

CpenHioo IIuHy BOJIH Ay , M, TIPU WU3BECTHOM 3HA4YCHHU [ CIEAyeT ONpPEeIeNsITh IO
dbopmyie

P
2 . (151)

11 puMCcYaHHUC. HpI/I NEPEMCHHBIX CKOPOCTAX BETPA BAOJIb PA3TOHA BOJIH JAOIMYCKACTCA MPUHUMATD hd
IO pe3yJbTaTaM IOCIEA0BATEIIBHOIO OIIPEACICHNUA BBICOTBI BOJHBI JJIA YYaCTKOB C MMOCTOSTHHBIMHU 3HAYCHUAMU
CKOpPOCTH BETpaA.

14*. Ilpu cnoxxHOH KOH(Urypamuu OeperoBoil 4YepThl CPENHIOI0 BBICOTY BOJHBI, M,
HE00XO0IMMO OTIPENIENSTh 1o (hopmyJie

hy = o,1\/ 25n7 + 21(h22 . h32)+ 13(h§ + h33)+ 3,5(h§ = hg4) (152)

h

rae ''n, M, (mpu N = 1; £2; +3; £4) - cpeaHue BBICOTHI BOJH, KOTOPBIC JOJDKHBI IPHHAMATHCS
COTJIaCHO pHUC. |, MO pacUyeTHOM CKOPOCTH BETpa W MPOEKIHsAM Jyded L, M, Ha



HalpaBJICHUE TJIABHOIO JIy4a, COBIAJAIOLIEr0 C HampasieHWeM BeTpa. Jlyuwm
HPOBOJATCS U3 PacYETHOW TOUYKU JI0 MEpeCcedyeHus ¢ JIMHUEH Oepera ¢ MHTEPBAIOM

+22,5 rpaz oT INIaBHOTO JIy4a.
[Ipn Hamuuuu nepen pacdeTHHIM CTBOPOM OOJIBIIOTO KOJWYECTBA NMPENSTCTBUI B BUIE
OCTPOBOB C YIJIOBBIMM pa3MepamMu MeHee +22.5 rpaj M CyMMOM YIJIOBBIX pa3MepoB Ooiiee

22,5 Tpaj CPEAHIOI0 BBICOTY BOJIH h, , M, B CEKTOpe N HEOOXOIMMO OMPENIEIATh 10 hopMyIie

hy =] 2 Znifni + 2 Vnjhnj
=1 J=1 , (152a)*

TJ€ Jhni, Vnj - COOTBETCTBEHHO YIJIOBBIE Pa3MepBl I-I'0 MPEMATCTBUSA | J-TO IIPOMEKYTKA MEXKIY
COCEIHUMHU MPEMATCTBUSAMHU, OTHECEHHBIC K yriy 22,5 rpag (1=1, 2, 3 ... Ky j =

1, 2, 3, ..., In) B mpenenax N-ro cekropa, Ha3Ha4aeMoro B uHTepBajie +11,25 rpax
OT HAIPABIICHUS JIy4Ya.
hpi.h

Cpennue BBICOTHI BOJH N, M, cioemyer ompenensTh Mo puc. 1 10 pacyeTHOM
CKOPOCTH BETpa U pasroHy L, paBHOMy mpoekuusam syde Lni 1 Lyj, M, Ha HarpaBiaeHue BeTpa.
Jlyuu Ly u Ly paBHBI COOTBETCTBEHHO PACCTOSHUIO OT PACYETHOM TOUYKH 0 mepeceueHus ¢ 1-
M IIPETSTCTBUEM WIIU MTOJIBETPESHHBIM OEPEroM B J-M MPOMEXKYTKE.

gT /Vw’

Cpennuii mepuoll BOJH OINMpEIeseTcss Mo Oe3pa3MepHON BEIHMYUHE KOTOpast

o, 2
MPUHUMAETCS COTJIACHO pUC. | MpU M3BECTHON Oe3pa3MEepHON BEIMYHHE ghg / Vw Cpennioro
JUTMHY BOJIH CJIEyeT OmpenensTs no Gopmyse (151).

[Mpumeuanue. Kondurypauuit 6eperoBoit 4epTbl IPUHUMACTCS CIO0XKHOM, €CIIM BETMYMHA
Lmax/Lmin = 2, tie Lmax ¥ Lmin - HauOONIBIIMH W HAaUMEHBIINKM JIydd, MPOBEACHHBIC W3
pacueTHOM TOYKM B cektope 45 rpsia OT HampaBieHUS BeTpa [0 IEepeceyeHus C
MOJIBETPEHHBIM OEperom.

15*. Beicory BoaHBI | %-HOI 0Oecre4eHHOCTH B cucTeMe Ngj, M, CIEeIyeT OMpeaeisTh
YMHOXCHHUEM CPEIIHEH BBICOTHI BOJIH Ha KO3 QuIMeHT K;, mpuHUMaeMbIii 10 rpadukam puc.

2
2 st 6e3pa3MepHO BEITUIMHBI gL/VW. [Ipu cnoxxHOM KOHpHUTYyparuu OeperoBod 4YepThl
LIVZ hy 1V,
3HayeHme 9~ VW , JOJDKHO TNPUHUMATBHCS IO BEIUYHMHE 9Ng /Vw , ¥ BEpXHEeW orubaromen
KpuBOii puc. 1.
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Puc. 2. I'paduku 3HaueHuit koaddunmenta K;



DneMeHTHl BOJIH ¢ 00€CTIeYeHHOCThIO 1o pexumy 1; 2; 4 % HeobXoauMo NPUHHUMATH IO
(GYHKIMSIM pacrpesieNnieHusl, ONpeaeIsieMbIM 110 HATYPHBIM JAQHHBIM, a MPU HX OTCYTCTBHH
WIM HEAOCTaTOYHOCTH - TIO pe3yiabTataM OOpaO0OTKM CHHONTHYECKUX KapT (cM.
peKoOMeHayeMoe mpui. 4%).

16. IlpeBblieHre BEpIINHBI BOJIHBI HAJl PACYICTHBIM YPOBHEM 7], M, CIEIyET ONPEACIATh

N _ hi 19T %
no Oespasmeproit Benmmuune 77./h; (puc. 3) mis manHoro 3HadeHuss | , TIpUHUMAasT
d /ﬂd =0,5
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Puc. 3. I'paduku st onpenencHus 3HaueHuit 7./h; B METKOBOIHOM U 7 sur/Ni B IpHOOIHOM
30HaX

3JEMEHTHI BOJIH B MEJIKOBO/HOM 30HE

17. Beicoty BosH (i %-HOM oOecnieueHHOCTH Nj, M, B MEJIKOBOJHOM 30HE C YKJIOHAMH JIHA
0,002 u Gostee ciemyeT ONpeaeNsTh Mo Gopmyie

1

hj = kik,kik;hg 1 (153)
rae ki - koo dunueHt tpanchopmarmm;
Kr - koo purmenT pedpaxumu;
K| - 00001eHHBIH KO QHUITHESHT TTOTEPb.
Koaddumuentst ki, kr u k| cnemxyer onpenesnsits mo m.18.
JlmuHy BOJIH, TIEpEMEIIAIOIINXCS U3 TITyOOKOBOJHON B MEIKOBOJHYIO 30HY, HEOOXOIUMO

— _a
OTIPE/ICNIATh MO PUC. 4 TPH 33JaHHBIX O0e3pa3MEpPHBIX BEIUYMHAX d/tg y Mmow/aT npu
3TOM MEPHOJI BOJIH IPUHAMAETCS PABHBIM [IEPHOTY BOJH B I7TyOOKOBOHOM 30HE.

IIpeBbllieHNE BEPIIMHBI BOJHBI HAJl PACYETHBIM YPOBHEM 1), M, CIEAYET ONPEAEIATH I10
o _a
puc. 3 s TaHHBIX Oe3pa3MEPHBIX BETUYHH d/ 4 u hj /9T .



18. Koadduument Ttpanchopmanmu HEOOXO0IUMO NpUHHMATh 1o rpaduky 1 puc. 5.
KoaddummenT pedpaximu 10KeH onpeaensaThes mo GopMyie

a (154)

TZIC d4 - paCCTOSIHUE MCXKAY CMCKHBIMH BOJIHOBBIMU JIy4aMU B FHY6OKOBOHHOﬁ 30HE, M,
a - paCCTOAHUC MEKAY TEMU XKE JIydaMH 110 JIMHUHU, HpOXOI[SIHIGfI qgepe3 3aJaHHYIO TOYKY
MGHKOBOHHOﬁ 30HBI, M.
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Puc. 4. I'paduxu u1st onpeiesieHAs 3HAYSHU I Aldg o MEJIKOBOHOW 1 4Asur/Ad p
MPUOOMHON 30HaX
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Puc. 5. I'paduku nis onpeneneHus

1 - koo punuenra ky; 2, 3 u 4 - BenUUUHBI dCf /2d

Jlyun BonH Ha TuiaHe pedpakiuu B INIyOOKOBOJAHON 30HE HEOOXOJUMO MPUHUMATH IO
3a/IaHHOMY HAIIpaBJICHUIO PAcHpOCTPaHEHUsT BOJH, a B MEJIKOBOJHOM 30HE HX CIEIyeT
IPOJOJKATH B COOTBETCTBUU CO CXEMOM U rpadukamu puc. 6.

O06006meHHbBIH KO3()(UITUEHT MOTEPh K| TOIDKEH OMpeneNsaThes Mo 3aJaHHBIM 3HAYCHUSIM

d /Ad ; .
BEITMYUHBI U ykiaoHy aHa | (tabia. S5); mpu ykimoHax gHa 0,03 u Oonee ciemyer
MPUHUMATh 3HaAYCHHE 00001IeHHOTO KOd(hPHIeHTa TOTEPh PAaBHBIM €IHHHUIIE.
[Ipumeuanue. 3HaueHue kodpduimenta K;, gomyckaercs NpuHUMATh MO PE3yJIbTaTaM ONpPEACICHHUS

K03(h(punreHToB pedpakuuy I BOIHOBBIX JIydeH, MIPOBOANMBIX M3 PAaCUCTHOW TOYKM B HAIPABICHUSIX Yepe3
22,5 rpaj OT TJIaBHOT'O JIyya.
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Puc. 6. Cxema (@) u rpaduku (6) 11t moCTpoeHUs MiaHa pedpaxuu

Tabnuma 5
d 174 3uaueHust Ko duImenTa K mpu yKIoHax jaHa i
OtHocuTenbHAs TIyOruHa 0,025 0,02-0,002
0,01 0,82 0,66
0,02 0,85 0,72
0,03 0,87 0,76
0,04 0,89 0,78
0,06 0,9 0,81
0,08 0,92 0,84
0,1 0,93 0,86
0,2 0,96 0,92
0,3 0,98 0,95
0,4 0,99 0,98
0,5 u 6oiee 1 1

19. Cpennioo BBICOTY M CPEIHUN MEPHOJl BOJIH B MEJIKOBOJHOM 30HE C YKJIOHAMH JIHA
0,001 u menee HeoOX0AMMO ONpenensTh 1o rpadpukam puc. 1. [To 6e3pa3mMepHbIM BeTUYUHAM

IPUHAMAIOTCS 3HAYEHUS ¥ TI0 HUM OTIPEENSIOTCS /1t 1 T.
Bricoty BonHbI | % - HOI 00eCIIe4eHHOCTH B CHCTEME CIIEIYET ONpPEesiTh YMHOKEHUEM
CpelHeil BBICOTHI BOJMH Ha Kod(h¢uimeHT K, mpuHuMaemblii no rpadukam puc. 2. Ilo

- = 2
OLIVE o gd /v ghIvg |, oT Vi

2 2
0e3pa3MEepHBIM BeIHMUYMHAM oMy g 99/ OIpeeTsIFoTCs 3HaueHus koddduimenta ki, u3

KOTOPBIX PUHUMAETCSI HAUMEHBLIUH.

CpenHioro JIMHY BOJIH IIPU U3BECTHOM 3HAUYEHHUM CPEIHETO MEepHoJia CIeIyEeT ONpelesiTh
B COOTBETCTBHHU C I1.13.

[IpeBblillieHNE BEPIIMHBI BOJHBI HAJl PACYETHBIM YPOBHEM JIOJKHO OMPEACIISITHCA MO PHUC.
3.




IIpumMeuanue. DIEMEHTH BOJIH, IEPEMELIAIOIINXCA U3 MEIKOBOAHOM 30HH ¢ yxioHamu aaa 0,001 u
MeHee B 30HY ¢ ykiaoHamu nHa 0,002 u Oojee, HeoOXoaAUMO ompenessaTh corjacHo mm.l7 u 18, mpu 3tom

MPUHUMAETCS 3HAUEHUE UCXOIHON CPEIHEN BBICOTBI h =hg .
3JIEMEHTHI BOJIH B TIPUBONHOM 30HE

20. BoicoTy BosH B mpuOO#HOM 30HE Ngyrig, M, HCOOXOAMMO OMPEACITAThH IS 3adaHHBIX

: . N d/ 24
YKJIOHOB JHa | 1o rpadukam 2, 3 u 4 puc. 5; nmpu 3TOM 1o 6e3pa3MepHOil BEIUIHHE
=2
h % gT
IIpUHUMAECTCS 3HaUeHue Surl” 1 COOTBETCTBCHHO OIIPEACIISICTCS Nsur106.

JIMHy BOTHBI B TIPHOOHHOM 30He ASUT | M, clefyeT OmpeeNnaTh Mo BepXHei ornbaromeit
KPUBOM puC. 4, IPEBBIILIEHUE BEPIIMHBI BOJIHBI HAJl PACUETHBIM YPOBHEM 7Jcsur, - 110 BEPXHEN
orubarolieil kpuBoi puc. 3.

21. Kputndeckasi rimyouna Oer, M, IpU IEpPBOM OOPYIICHHH BOJIH JOJKHA ONPECISATHCS
JUISL 33JJaHHBIX YKJIOHOB JHA | 10 rpadukam 2, 3 u 4 puc. 5 METOIOM MOCIICI0BATEIbHBIX
npubnmkenuii. I1o psay 3agaBaeMbix 3HadeHuid riyoud d B coorBercTBum ¢ mim.l7 u 18

=2
OIPEACISAIOTCSA BEINYNHbI hi/ 9T u mo rpadukam 2, 3 u 4 puc. 5 - COOTBETCTBYIONIHE UM

3HAYECHUSA dcr/ Ad , U3 KOTOPbIX MpuHUMAeTCs O, YMCICHHO COBMAAAIOICe C OJHOM W3
3aaBacMbIX IiyOuH d.
22. KpuTtHueckyo riiyOruHy, COOTBETCTBYIONIYIO MOCACIHEMY OOPYIIEHHIO BOJIH Ugry IIpH
MOCTOSTHHOM YKJIOHE JHa, CIeIyeT ONMpeneisTh Mo ¢popmyie
n—1
d =k, d
cr,u u cr , (155)
rae Ky - ko unuent, npuHIMaeMbIii 10 Ta0J1.6;
N - ducino oOpyuieHuii (BKIOYas MepBOe), MpUHUMaemoe w3 piaga N = 2, 3 u 4 npu
BBITIOJTHCHUHM HEPaBEHCTB
n—1 n—

W 2043k

k ! <043

[lpu ompeneneHuy TayOMHBI MOCIEAHEr0 OOpyiueHust Oery, ¥ Ko3hbument K, wmm
npousBeeHrne Ko3PPUIMEHTOB He JIODKHBI MpUHUMaThest Menee 0,35.
IIpu yknonax ana 6osee 0,05 cieayer npuHUMATh 3HAYEHUE KPUTUICCKON TTyOUHBI o =

dCI’,U-

IIpumeuanue. [Ipy mepeMEeHHBIX YKIOHAaX JHA JIOMYCKAaeTCs HPHHUMATH Oy MO pe3ysibTaTam
TIOCJIEI0BATEIILHOTO OTPEENICHNSI KPUTHIECKUX TITyOUH ISl Y9acTKOB JIHA C IIOCTOSHHBIMH YKJIOHAMHU.

3JEMEHTHI BOJIH HA OT'PAKJIEHHON AKBATOPUN

23. Beicoty audparupoBaHHON BOJHBI Ngir, M, Ha Orpa)[IEHHONH aKBaTOPHUH HEOOXOIHUMO
oTmpeaensaTs no Gopmymne

hait = Kaiehi, (156)

e Kgif - koaddument audpaxipy BoJiM, onpeaenseMblii cormacHo mi.24, 25 u 26;
hi - BeICOTa HCXOMHOM BOIMHBI | %-HOM 00€CIIEUEHHOCTH.

B kauecTBe pacyeTHOH JUTMHBI IPUHIMAETCS MCXO/HAs JTMHA /4 Ha BXOJIEe B aKBATOPHIO.
24. Koaddunuent audpakimun BoaH Kgir, IS aKBaTOPUH, OTPa)KJACHHOW OIMHOYHBIM
MoOJIOM (TIpU 3aJJaHHOM 3HAYE€HUU yTiia [, Tpaj, OTHOCUTEIHLHOM PACCTOSIHUU OT TOJIOBBI MOJIa

0 TOYKH B PAcCUeTHOM CTBOpE r/ A W 3HaueHWW yrima @, rpai), CIeAyeT NMPHHHMATh B
COOTBETCTBHUH CO CXeMOU U rpaduikaMu puc. 7 COTIACHO IITPUXOBOU JTUHUH CO CTPEIKAMHU.



Tabonuia 6

VKIIOH JIHa | 0,01 | 0,015 | 0,02 [ 0,025 | 0,03 | 0,035 | 0,04 | 0,045 | 0,05
Kooduuuent k, 075 | 063 | 056 | 05 | 045 | 042 | 04 | 037 | 0,35
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Puc. 7. I'paduku as onpesencHus 3HadeHu Ko3ddurmerta Ky s

25. Kospdunuent audpakiuu BOIH Kgifc HA aKBATOPUH, OTPAXKIACHHON CXOIAIIUMECS
MOJIaMH, HEOOXOIUMO OIpeNIeNATh 1o popMyJie

Kait.c = Kait.s Ve, (157)
rae ¥ - K03 GUIMEHT, IPHHUMAaEMbIH 10 puc. 8 11 naHHBIX 3HaYeHnit d¢ 1 Kqif cp.
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Puc. 8. I'paduku 3HaueHunit kodpdunmenra y,

Bennuuna d; onpenensercs no popmyiie



_ll+12 +b

de

2b

rae |y u |, - paccrosHus ot rpanun BonHOBOH TeHu (I'BT) nmo rpanun nudpakiuu BOJH
(I'1B), mpuHMMaemMble B COOTBETCTBHH CO CXEMOW W Tpadukamu puc. 9
COIIACHO IUTPUXOBOW JIMHUM CO CTPENIKAMU;
b - mmpuHa BXoma B mMOPT, M, NPUHMMaeMas pPaBHOM IPOEKIMU PACCTOSHUS
MEX]y TOJIOBaMH MOJIOB Ha ()POHT UCXOJHOM BOJIHBI.
3HavyeHne kodpduirenta Ki,cp Openensercs Tak e, Kak u Kgi, COTJIacHO 11.24 171 TOUKH
IiepeceyeHus IIIaBHOro Jyya ¢ (PPOHTOM BOJIH B PACUETHOM CBOpE.
[Tonoxenune riaaBHOroO jyya Ha cxeme puc. 9, a HeoOXOAMMO MPUHUMATh MO TOYKaM,
pPacHojIo)KEHHBIM OT rpaHulibl BosiHOBOM TeHu (I'BT) mona ¢ MeHblIuM yriaoMm @i, Tpaj, Ha
PACCTOSIHUAX X, M, ONIPeNesIeMbIX 0 hopMyJIe

higy — lal(l2 - b)
X =

lal + a2 , (159)

rac Ial u |a2 - BCJIMYUHBI, IPUHUMACMBIC B COOTBCTCTBHUU CO CXeMOM u Fpa(bI/IKaMI/I pHucC. 9.
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Puc. 9. Cxema (a) u rpaduku (0) s onpeneneHus BeauuuH i u |,

26. Koapdunument nudpakuuu BOIH Kgirp JIS aKBATOPHH, OTPAKICHHON BOJHOJIOMOM,
JOJIKEH OMPENeNsIThes 10 popmyie

2 2
Kait o = \/kdif 1+ Kdir 52 , (160)

e Kaits1 ¥ Kits2 - K03 uiimeHTs Tudpakiuy BoH, ONpeaesieMble IS TOJIOBHBIX Y4aCTKOB
BOJIHOJIOMA COTJIaCHO m.24.
27. BeicoTy nudparupoBaHHOMN BOJHBI C YIETOM OTPAXKECHHS €€ OT COOPYKEHUN U Mperpa
Ngifr, M, B TAHHOU TOYKE OrPasKACHHON aKBATOPHH HEOOXOAUMO OIPEAEIATh 0 hopMmyJie

haitr = (Kait + Krer)hi, (161)



-0,08 rj,
rre Kref = Kdif,skrk pKref ie cosfy (162)
Kdgits - K0P PHUIMEeHT Auppakuuy B CTBOPE OTPAXKAIOIICH IMOBEPXHOCTH, OINpPEACIISIeMBbIN
cornacHo mm.24, 25 u 26;
Kr 11 Kp - K03 durmenTsl, onpenenseMsle coraacHo m.1.14*;

6 - yroa Mexy ppOHTOM BOJIHBI M OTPaXKarolleil MOBEPXHOCTHIO, TPAJI;

" / A - otHOCHTENBHOE paccTosiHAE OT OTPAKAIOIIECH MOBEPXHOCTH JI0 PACUETHON TOUYKH 110
Jy4y OTpPa)XCHHOW BOJHBI, IPU 3TOM HANpaBICHUE Jy4da OTPAXKCHHON BOJHBI
JOJIKHO IPUHUMATHCS U3 YCIOBUS PABEHCTBA YIJIOB MOJX0/a U OTPAKEHUS BOJIH;

Krefi - KO03(dUIMEHT oOTpaskeHMs, NPUHUMAEMBIA 10 Tal1.7; HpU Yrie HaKIOHA
OTpaXkarolleld TMOBEPXHOCTH K TOPU30HTY Ooisiee 45 rpan clieayeT NMpUHUMATH
K03 dunmeHT oTpaskeHust Kresj = 1.

IIpumeuanwue. BRICOTY BOJHBI Ha OTPaKICHHOW aKBATOPUU C MEHSIONIMMHUCS TITyOMHAMU JOITYCKAeTCs
YTOYHATH cornacHo mit. 17 u 18 nmpu HamiexamemM 000CHOBaHHH.

TaOnuma 7
= 3HaueHUS Kreri IPU YKIIOHAX OTPaXKarolIeii MOBEPXHOCTH |

ITosorocts BOJIHBI ﬂ/ hyy 1 05 0.25

10 0,5 0,02 0,0

15 0,8 0,15 0,0

20 1 0,5 0,0

30 1 0,7 0,05

40 1 0,9 0,18
[TPMJIOKEHUE 2
Cnpasounoe

TEPMHUHOJIOTHUS U OCHOBHBIE BYKBEHHBIE OBO3HAYEHU S
TEPMHWHOJIOI' USA

I'paBuTalIMOHHBIE BETPOBBIE BOJIHBI - BBI3BAaHHBIE BETPOM BOJIHBI, B (hOpMUPOBaHUH
KOTOPBIX OCHOBHYIO POJIb UTPAET CHUJIA TSKECTH.

DneMeHTHI BOJIHBI (OCHOBHBIE) - BBICOTA, JUIMHA U TIEPUOJT BOJIHBI.

HeperysipHble BOJIHBI - BOJIHBI, 3JIEMEHThI KOTOPBIX U3MEHSIOTCS CIIy4alHbIM 00pa3oM.

PerynsipHble BOJIHBI - BOJIHBI, BBICOTa U IEPUOJ KOTOPBIX OCTAIOTCS HEU3MEHHBIMHU B
JTAHHOW TOYKE MIPOCTPAHCTBA, 3aHATOTO KUJKOCTbIO.

[ToctynaTenbHble (Oeryiine) BOJIHBI - BOJHBI, BUAUMAas (GopMa KOTOPBIX MEpPEeMEIaeTcs B
IPOCTPaHCTBE.

Crostune BOJIHBI - BOJIHBI, BUAUMast (popMa KOTOPBIX B MPOCTPAHCTBE HE MEpEMEIAeTCs.

Cucrema BOJIH - psiJ] IOCJIEI0BATENbHBIX BOJIH, UMEIOIIMX OJTHO IPOUCXOXKICHHE.

[Tpodune BoOdHBI (IJIaBHBINA) - JUHUS TEPECEUYEHHs B3BOJIHOBAHHON IMOBEPXHOCTU C
BEPTUKAJIBbHOH MJIOCKOCTHIO B HAIIPABJICHUH JTyya BOJHBI (pHcC. 1).

[Ipodune 1 371€eMEHTHI BOJTHBI



CpenHsist BOJIHOBAs JIMHUS - IMHUS, TIEpeceKarolas 3anich BOJHOBBIX KOJI€OaHUH TaK, 4TO
CyMMapHbl€ IUIOIIAAN BBIIIE U HUKE ITOM JMHUU OAMHAKOBBI. JlJI1 peryysipHOM BOJHBI -
TOpU30HTANIbHASA JIMHUS, MPOBEJCHHAs HAa YPOBHE MOJYCYMMBbI OTMETOK €€ BEPILHUHBI U
MOJIOILBHI.

['peGeHb BOJHBI - YaCTh BOJIHBI, PACTIONIOKEHHASI BBIIIE CPEHEH BOJHOBOM JIMHHH.

BepiinHa BosHbI - HauBBICIIAS TOYKA TPEOHS BOJIHBI.

Jlo)xOrHAa BOJHBI - YAaCTh BOJHBI, PACIIOIOKEHHAS HUXKE CPEAHEH BOITHOBOM JIMHUU.

[TomromrBa BOJHBI - HAMHU3IIAS TOYKA JIOKOUHBI BOJIHBI.

BricoTa BOJHBI - MpEBBILIEHNE BEPIIMHBI BOJHBI HAJl COCEIHEH MOJOIIBOM HAa BOJIHOBOM
npodure.

JlvHa BOJHBI - TOPU30HTAIBLHOE PACCTOSIHUE MEXIY BEpPIIMHAMHU JIBYX CMEKHBIX I'peOHEei
Ha BOJIHOBOM Tpoduiie.

[Tepron BOJHBI - HHTEPBAJ BPEMEHHU MEXKIY IMPOXOKICHUEM JIBYX CMEKHBIX BEPILIHH BOJIH
yepe3 PUKCUPOBAHHYIO BEPTUKAID.

@pOHT BOJIHBI - JIMHUS HA IUIAHE B3BOJIHOBAHHOW IOBEPXHOCTH, MPOXOJAIIAsi IO
BEpIIMHAM I'pEOHS JAHHOU BOJIHBL.

Jly4 BOJIHBI - IMHUSA, TEPIIEHIUKYJIIpHAs GPOHTY BOJHBI B JAHHOM TOUKE.

CkopocTh BOJIHBI - CKOpPOCTb TiepeMelleHHs] TpeOHS BOJHBI B HaIpPaBICHUU €€
pacnpoCTpaHEeHusl.

PacuerHbiil IITOPM - ITOPM, HAOIIOJAIOIIMICS OAUH Pa3 B TEUEHHUE 3aJJaHHOTO psfa JeT
(25, 50 u 100) c Tako#l CKOPOCTBIO, HANPABJICHHEM, PAa3TOHOM U IPOJOJDKATEIHLHOCTHIO
NEHCTBUS BETpa, IPU KOTOPBIX B paCYETHON TOUKE (HOPMUPYIOTCS BOJHBI C MAKCUMAIbHBIMU
3a 3TOT PsiZ AIIEMEHTAMHU.

PacueTtnast ckopocTh BeTpa (IpU ONpPENEIEHUM 3JIEMEHTOB BOJIH) - CKOPOCTh BETpa Ha
BbicoTe 10 M HaJl ypOBHEM BOJIBI.

PacueTHbIil ypoBE€Hb BOJbI - YPOBEHb, HAa3HAUYAE€MbId C y4YETOM CE30HHBIX M TOIOBBIX
KoJie0aHui, BETPOBOTO HArOHA BOJIBI, IPHIIMBOB U OTJIHBOB.

PasroH BOJH - MPOTSHKEHHOCTh OXBAaYEHHOM BETPOM AaKBATOPUHM, H3MEPEHHAs 110
HaIIPaBJIEHUIO BETPA JO PACYETHOU TOUKH.
BonHoBoe naBneHune - gons  (cocTaBisomias) TUAPOJMHAMMYECKOTO  JABIICHMS,

O6yCJ'IOBJ'ICHHa$I BOJIHCHHECM Ha CBO60I[H0171 MMOBCPXHOCTU KUAKOCTHU. Bonnosoe JaBJICHHUC
OMpPCACIIICTCA KaK PAa3sHOCTb 3HaYCHUHU TUAPOANHAMHUYCCKOr0 IaBJICHUSA B l[aHHOﬁ TOYKEC
MMPOCTPAHCTBA, 3aHATOIO ) XUAKOCTBIO, ITPHU HAJTMYHHU BOJIH U TP UX OTCYTCTBHH.

OCHOBHBIE BYKBEHHBIE OBO3HAYEHUSA

Vw - CKOpOCTB BETpa;

7]c - IPEBBIIICHUE BEPIIMHBI BOJHBI HAJl PACUETHBIM YPOBHEM;

7t - TIOHM>KEHHE MOJIONIBBI BOJHBI OT PACYETHOTO YPOBHSI,

h - BeICOTa BOJIHEL

A - InMHA BOJIHEL,

K - BOJIHOBO€E YKCIIO;

T - mepuo BOJIHBI,

@ - KPyroBasi 4acTOTa BOJIHBI,

¢ - CKOPOCTh BOJTHBI,

h/A - kpyTH3Ha BOJIHEI;

A/h - IOJI0TOCTE BOJIHEL

hi, 4i, Ti - COOTBETCTBEHHO BBICOTA, JJMHA M MEPUOJ BOJIH | % - HOIl 00eCIeYeHHOCTH B
CHUCTEME;

AT _ cootsercTBeHHO CpPEIHME BBICOTA, NJIMHA U NIEPUOJ BOJIH;
riryOrHa BOJBI PH PACUETHOM YPOBHE;
der - KpuTHYECKas TTyOWHA BOJIBI, IPH KOTOPOU MPOUCXOUT TIEPBOE OOPYIIICHUE BOJTH;

h,
d-



dcry - TIyOMHA BOIBI, TPH KOTOPOM MPOUCXOAMT HOCIEIHEE OOPYIIICHNUE BOJIH,

Q - cuia OT BO3/IEHCTBUS BOJIH HA COOPYKEHHE, IPETPay;

P - nuneitHas Harpy3ka (MHEWHas pacmpeleleHHas Harpy3ka Ha eIUHHILY JJTHHBI
COOPYXKEHMSI, IPETPabl);

P - BOIIHOBOE JIaBJICHUE;

0 - TUIOTHOCTB BOJIBI;

g - yCKOpEHHUE CBOOOIHOTO MAJCHUS;

@ - yroj HaKJIOHa OTKoca (WUJIH JIHa) K TOPU30HTY;

| - YKJIOH JHa.
MMPUJIOXKEHMUE 3
Cnpasounoe
®OPMY.IbI U TABJMIIBI TJIABBI CHull 2.06.04-82* B CACTEME U3MEPEHUM

MKI'CC

B HacrosimieM NpMIIOKEHUH TpHUBEACHBI (OPMYIBl M TaONHIBI, HAMMCAaHUE KOTOPBIX
U3MEHUJIOCh B CBSI3M C IIEPEBOJIOM B HOBYIO cCHUCTeMY ¢u3ndyeckux enuHul. OHu
IPECTaBIICHbI 32 TEMH K€ HOMepaMH (B HOBBIX OyKBEHHBIX 0003HaUEHHIX) CO CCHUIKOM Ha
COOTBETCTBYIOIIME MYHKTHI HAcTOSAIIUX HOpM. DopMyiibl U TabIMIbI, KOTOPbIE COAEpKaT
TOJIBKO 3aMEHY 00OBbEMHOI'0 Beca BOJIbl y Ha MPOU3BEACHHUE pJ HE IPUBOJIATCS.

Kn.4.2.

Wq = 7,5-10°AV &, (97)
W, = 5,0-10 AV, E (98)
W, = 8,1-10°Aqv,’; (99)
W, = 8,1-10°AV,2; (100)
Wq u W, Tc.
Kno4.3
Qu = 0,06AV; (101)
Ny = 0,06AV/; (102)
Qw 1 Ny, Tc.
Kmos.1
Tabnuma 27
Hpe,uen MMPOYHOCTH JIbJIa Ha C)KATHUC RC, TC/MZ, npu CpeI[HeCYTO‘IHOﬁ
Comnenocts baa S, % Temieparype Bo3ayxa t,, °C
0 -3 -15 -30
Memnee 1 (pecHBIi nen) 45 75 120 150
1-2 40 65 105 135
3-6 30 50 85 105
Kn.5.3
Fc’p = 0,4Vhd ,;mARbtg}/  TC: (118)*
F.  =0,7vh, AR
¢.p dN e e (119)




A

F5 = 0,3vhd 02
k§hd + W
K.5.6
Py = 510"V ax;
Py = 0,05@
L ’
pi = 0,92hqi;
Pue = 2-10V2 max;
P Py, Pi ¥ Prar TC/M.
Kn5.7
p =5+ 11-10° vianiep, Te/M?;
npu tj >-20 °C
7 =(3,3 - 0,28t + 0,831 )-10%
npu t; < -20 °C

i = (3,3 - 1,85t;)-10%

(124)*

hred - IPUBCACHHAA TOJIIWHA JICAAHOT'O ITIOKpPOBA, M, OIIPCALCIIsICMas 110 (popMlee
2,3

h

red = tmax + 143y +—

(126)

(127)
(128)
(129)

(131)

(132)

(133)

(136)

o - x03(pdUIMEHT TEerIooTAaYM OT BO3/AyXa M MOBEPXHOCTH CHEKHOTO IOKpPOBa,

9 . 23\/vy,  + 0.3
KKaJ/(4-M”), TNPUHUMAEMBIH paBHBIM ’
6,/ Vi + 0,3
9
- IpY OTCYTCTBHUHU CHETa.

Kn.5.8
g = PihmaxKi, TC/M,

e pt = 10 tc/m?
Kn.5.9

Fb,j = mRb,jhj, TC,

riae Rpj=12 TC/M2.
Ko 5.12

h3

max

4
F; =20lv ;t
d d'd @

> TC;

npnu HaJIN4YHUU CHCTA,

3.10% ~041,
®=1+ ty +50(1-e

i

nin

(137)

(138)

(141)

(142)



A 3
M = 200y ;1 ;| 2%
d'd D
, TC-M; (143)
—400¢ I
771.
R, =R, e
t Ty ; (145)
—400¢ /
7&.
R. =R e
¢ = Rey ; (146)
Riu R, TC/M?
—400t:a| ‘
T ¢
e
0,8 1
0,85 15
0,9 u Goitee 2
Tao6nuima 33
= TIpeenbl TeKy4ecTH JIba, Tc/M’
Tewneparypa nb1a t, °C Ha pacTsokeHue Ry Ha cxaTme Rgy
BepxHsst 9acTh JeISHOTO TOKPOBA
Or 0 o -2 70 180
«-3«-10 80 250
«-11«-20 100 280
HkHAS 9acThb JIEATHOTO MTOKPOBa
«0«-2 50 120
ti- Toxe,atou B I 5.7
ITPUJIO>KEHME 4
Pexomenoyemoe

HUCIIBITAHHUE JIBJJA HA OJHOOCHOE C/KATHE

OT100p, M3rOTOBJIEHME U TTOATOTOBKA 00PA3IOB K UCIIBLITAHUIO

OO6pa3up! b2 oTouparoTest u3 N ci10eB JeAsTHOro Nmos TakK, YTOObI UX JUIMHHBIE OCU ObUIH
NEPNEHIUKYJISIPHBl HAIpPaBJIEHUIO pocTa KpuctamoB;, npu 3toMm N > 3, TtonuuHa
UCIIBITBIBAEMOTO JIEASHOIO MOJI 10 KHa ObITh He MeHee 0,6hy.

OOpa3upl Jb/la U3TOTOBJISIOTCS B BUJE NPU3M KBAJPAaTHOTO CEUEHUS WIM LWIHMHIPOB
KpPYTJOro CEYEeHHsI ¢ OTHOIIEHHEM BBICOTHI K mUpuHE (Auamerpy), paBubl 2,5. Ilupuna
oOpa3ua JomkHa He MeHee uyeM B 10 pa3 mpeBblIaTh CPEeAHUN IONEPEUYHBIH pa3Mep
KpHUCTaJlJIa, ONPEENIIEMbIH M0 JAaHHBIM KpHCTAUIOrpaduyecKoro Ucciae 10BaHusl.

OTkJOHEHHE pa3MepoB OOpPa3IOB OT HOMHUHAIBHBIX HE JOJDKHO mTpeBbimate +1 %.
OO6pa3ibl JOMKHBI UMETh TJIAJKYI0 POBHYIO MOBEPXHOCTh 0€3 TpPEIIHMH, CKOJIOB, PAaKOBUH,
3ayCEHIIEB U Jp. AeEKTOB.

[{ununaapuueckue oOpasiibl cleAyeT U3TOTOBISATh Ha TOKAPHOM CTAaHKE, a MPU3MaTHUECKHe
- Ha TOPU30HTAIBHO-(PPE3EPHOM CTaHKE.

'pann mpusmaTHueckux o00pa3LioB PEKOMEHIyeTcsl 00paldaThiBaTh IONAPHO JABYMSI
¢dpe3amu, yCTaHOBJIEHHBIMU Ha OJIHOM Bally C PACCTOSIHUEM MEXAYy HUMH, PaBHBIM IIUPHUHE
oOpa3ia npu 006paboTke OOKOBBIX TpaHEW M C PACCTOSHUEM, PaBHBIM BBICOTE OOpasla MpH
00paboTKe OMOPHBIX TPaHEH.




[lepen ucnbITaHueM 0Opa3Ibl UCCICAYEMOTO CJIOS BBIICPKUBAIOTCS HE MeHee yeMm | dvac
npu Temrieparype cios i, ornpemensieMoi Mo OMBITHBIM JaHHBIM, a TIPH UX OTCYTCTBHH - IO
dopmyiam (116) u (117).

O0opvyaoBanue

WcnbiTarenpHble MAIIMHBI JIOJDKHBI OBITh YCTPOEHBI MO THITY MAIIMH C YIPaBIsSIEMOM
ckopocThio aedopmanu. Hanbombinas cozmaBacMasi MalllMHOKO HAarpysKa J0JDKHA HE MEHee
YeM B J[Ba pa3a MPEBBIIIATH PA3pYIIAIOIIYIO HATPY3KY AJIS UCIIBITHIBAEMBIX 00pa3IloB.

HcnbiTarenpHble MAIMHBI TOJDKHBI UMETh aBTOMATUYECKYIO 3allUCh KPUBOM «HArpy3Ka —
nedopmarus», 00ecreuynBaTh U3MEPEHUE HArPy3KH C MOTPEIIHOCTRIO He Oostee 5 %.

IIpoBeaeHNE UCTTBLITAHUI

OO6pa3siibl CKUMAIOTCS BJIOJIb ITTHHHBIX OCEH.
OO0pasmpl  UCCIIeyeMOro CJIOSI WCTBITBIBAIOTCS TPH TeMIieparype ti W IMOCTOSHHOM

-4
o o =3. -1
ckopocTH aedopMaluy, IPMHUMAEMOM Ul IPECHOBOAHOIO JIbJa paBHON E¢ 3-10

AJIL MOPCKOTI'O Jiba 1o Tabm. 1.

Taonuma 1
Temmeparypa nbaa B i-om cioe tj, °C -2 -10 15 23 1 HIDKE
. 4
3navenme Ec 107 1 0,5 15 2,0 3,0

O06paboTKa pe3yIbTaTOB

Pazpymaromee HanpsbkeHue (Ipezen MPOYHOCTH) P CKATUM UL Kaxkaoro oodpasma Cj,
MlIa, Beraucisercs no popmyie

, (163)

rae (Pmax)j - MakcuManpHasi Harpy3ka Juisi J-ro o0Opasia, ompeneiseMas IO Juarpamme
«Harpy3ska - gepopmanus» (cm. puc. 1), MH;
2
¥ - TUIOIIA]Ih IEPBOHAYAIBHOTO IIONEPEYHOT0 CeYeHus 00pasna, M.
3a pe3y bTaT UCIBITAHUS CEPUU 00PA3IIOB HCCIEAYEMOTO CIIOS TPUHUMACTCS BEINYNHA
C+ A, Mlla,

rne C - cpenHee (apudmernyeckoe) 3HAYEHHE MapajliebHBIX ONpPENeIeHU Mpenesna
npouyHocTy npu cxxatun, MIla, onpenensemoe o dpopmyiie

1 n
C:;;:CJ;

Au N - 0003HAYECHHUS TE XKeE, UTO B 11.5.2.

(164)




Harpysasxa, P

o

Aedopmanuwuan,t

Puc. 1. luarpammsel «Harpyska - aedopMarnus» s JIb/1a, UCIIBITBIBAEMOTO TIPH Pa3IMYHBIX
TIIOCTOSIHHBIX CKOPOCTAX AeopManun: €1 < €2 < €3 < &4

1, 2 - lactryeckoe paspylueHue; 3 - Xpynko-IIaCTHIECKOe pa3pyLieHue; 4 - XpyIKoe pa3pyleHue

I'paduueckn pe3ynbTaT UCHBITAHUS CEPHH OOPA3LIOB HCCIEAYEMOTro CIIOsi M300pakaeTcs
TOYKOW U JIByMsl pa3HbIMH OTpE€3KaMH, OTJIOXKEHHBIMU BBEPX M BHU3 OT 3TOM TOYKHU; TOUKA
COOTBETCTBYET cpelHeMy (apupMeTHYecKoMy) 3HAUEHHUIO IIpejiesia MPOYHOCTH JbJa, a
OTPE30K - CPEAHEMY KBaJAPAaTUYECKOMY OTKJIOHEHUIO CIyYalHOW MOIPEIHOCTU M3MEPEHUM.
YkazaHue KOJIMYECTBA UCTIBITAHHBIX 00Pa3lioB 00s3aTEIBHO.

[Ipumepsl rpaduyeckoro mpencTaBieHHs] PE3yJbTaTOB HCHBITAHUM HECKOJIBKHX CEpHil

00pa3IoB Moka3aHbl Ha puc. 2 U 3.

C xmax, Mila

-8 - 16 - 24
v

Puc. 2. 3aBUCHUMOCTh MaKCUMAJIBHOT'O TIPE/IeNia IPOYHOCTU MPECHOBOIHOTO JIbJia PU
OJTHOOCHOM CKaTUH OT TEMIIEPaTyphI

8. pu3MaTHYecKuii el (pazmepsl 00pas3ioB 25x25x50 cm);



O- 3epHUCTHIN (CHEXHBIN) nea (15x15%30 cm);
- BOJIOKHUCTHIH (IIIECTOBATO-UTONIBYATBIN) Jien (22x22x45 cm), n = 5.
Hayuno - nccrnenoBatensckas cranmus «Jlagoxckoe ozepo», AAHUU, 1979 - 1981 rr.

meox, Mila

IK
AL 2T

2%

50 100 150
. Yoo

Puc. 3. 3aBuCHMMOCTb MaKCUMAaJILHOTO TIpeZiesia IPOYHOCTH MOPCKOTO JIbJia IIPU OJJHOOCHOM
C)KaTUU OT KOJIMYECTBA XKUIKOH (hazbl

O - 3€pHUCTBIH JIe;
- BOJIOKHUCTBIH JIe]T.
Pa3smepst oOpazmoB 4x4x10 cm, n = 5.
Hpeiidyromnas HaydHO-UcCIea0BaTeabCKas cranus «CeBepHbiil momoc-24», AAHUU, 1978-1979 rr.»

(U3menennas penaxkius. Uzm. Ne 2).

MMPUJIOXEHUE 4*
Pexomenoyemoe

OINNPEJAEJIEHUE ITPOCTPAHCTBEHHbBIX XAPAKTEPUCTHUK BETPA 110
JAHHBIM CHUHOIITHYECKHUX KAPT

[IpocTpancTBEHHOE pacmpeesieHne CKOPOCTH BETpa HEOOXOAMMO YUHUTHIBATH ITyTEM
IOCTPOCHMS MOJIeH BeTpa, ONpeneisieMbIX MO JaHHBIM CHHONTHYECKUX KapT. PacuerHble
CKOpPOCTH BETpa JIOIMYCKAETCs OINPENENIATh B COOTBETCTBHM C TpapuKOM (CM. PUCYHOK) JUist
3aJ]aHHOM reorpadUUecKol MIMPOTHI @, UCIOJB3Ys PACCTOSHUE MEX Iy H300apamu a, m.mile,
W paxuyc KpuBH3HBI n300ap R, m.mile. HampaBnenne BeTpa HEOOXOIMMO OTKIOHSTH Ha yroJ
15 rpag oT u306apel B CTOPOHY HU3KOTO JIABJICHUS.
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I'padbukn mist  ompeneneHus pacyeTHOH ckopoctd Betpa Vi, M/C, MO JaHHBIM
CHHONTHYECKUX KapT NPHU IUKIOHHYECKUX U300apax, mpoBeaeHHbIX uepes 0,5 kl1a
a-@ >250°Cc.an; 6 - ¢=35-49°c.m.
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