CTPOUTEJIbHBIE HOPMBI U TTPABIJTA

HATPY3KW M BO3JAEVICTBUSA HA THAPOTEXHUYECKUE
COOPYXEHMUS (BOJTHOBBIE, JIEJOBBIE U OT CYJ0B)

CHull 2.06.04-82*

T'OCCTPOM CCCP
Mocksa 1989

PA3BPABOTAHbBI BHUUI" uwm. b. E. Beneneera Munsuepro CCCP (n-p
texH. Hayk J[.J1. Jlenmo - HaydHBIA PYKOBOAMTENh U PENAKTOP padoT, KaH.
texH. Hayk A.Il. Tlak - pykoBoawTenh TeMbl, KaHAUAAThl TexH. HayK JI.b.
Iersuep n W.H. [laramuua; W.5. TTonos u O.C. HaymoB) npu y4actuu
opranm3anuii MunoGoponsl (mokropa TexH. Hayk ILII. Kymemau u A.M.
JKykosen; kaumuaatel TexH. Hayk b.B. Bamamos, H.I'. 3aputoBckwmii, H.H.
Barpsjackas, B.B. Kamiyn u C.C. Mumienko); Cor3MOPHHHIPOEKTA
Munmopdaora (a-p. ¢us.-mat. Hayk 0. M. Kpbuios, kaHa. ¢us.-MaT. HaAyK
C.C. Crpexkanos, kaua. Texd. Hayk WM.B. Tumkun); WHCTHTYTa BOIHBIX
npooiem AH CCCP (kang. Texn. nHayk I.d. Kpachoxon); Tocy-
JAPCTBEHHOTO OKEaHOTPa(puIeCKOro WHCTHTYTa I ockoMruapomera (m-p
¢wus.-mar. Hayk I.B. Marymesckuii); MUCHU wum. B.B. KyiiGsimesa
Munsyza CCCP (u-p texu. mayk I'.H. CmupHOB, Kana. TexH. Hayk H.III.
Xan¢un); JICHHHrpaJCcKOro HHCTUTYTa BOAHOIO TpaHcmopra MuHpeudora
PCOCP (n-p texn. nayk B. K. Illtennens) ; IHUMCa Muntpanccrpos (a-p
texH. Hayk A.W. Kysnenos, kanaumatel TexH. Hayk [.J[. Xacxauwmx, JI.A.
Moposos); HUM)KTa MIIC (a-p Texn. nayk K. H. Kop>xaBuH) u uHCTHTYTa
I'unpomopHedTeras (kanguaatel TexH. Hayk M.®. Kypbanmos u B.T.
Capkucos) 1 BHUITU Mopuedreras (a-p ¢us.-mat. Hayk C.A Beprmaun)
Mumnrasnpoma.

BHECEHbBI Munsuaepro CCCP.

TIOATOTOBJIEHBI K VYTBEPXJIEHWIO OtaeinoM TEXHHYECKOTO
HopMupoBanus U cranpaprusanuu I'occtpos CCCP (B.A4. Kyaunuues).

CHull 2.06.04-82* siusercss mepemsmanmem CHwull 2.06.04-82 ¢
m3MeneHreM Nel, yrBepikaeHHbIM moctaHoBiearneM ['occtpost CCCP ot 12
maprta 1986r. Ne27.

Ipu noav3osanuu HOPMAMUEHBIM OOKYMEHMOM CleOVem YUumvléans
VIMGEPHCOCHHbIE — UBMEHEHUsT ~ CMPOUMENbHbIX —~ HOpM U NpAsul U
20CY0APCMBEHHbIX  CMAHOApmos, nyoauxyemvle oicypuaie “bBroriemens
cmpoumenvrou mexuuku", "COopnuxe uMeHeHUU K CHMPOUNETbHbIM
nopmam u npasunam” lIoccmpos CCCP u ungopmayuonnom ykasamene
"Tlocyoapcmeennvie cmandapmor CCCP ['occmanoapma”.

YrBepxkaenne mzmenenust Ne2 CHull 2.06.04—82* 'Harpysku n
BO3JeiiCTBHSI HA T'HIPOTEXHMYECKHE COOPY:KeHHUsl (BOHOBBIE, JieAOBbIE
H oT cyaoB)"

[ocranoenenuem Iocctposs CCCP ot 10 oktsi6ps 1988 r. Ne208
yTBEpXKIeHO M BBelcHO B jxeiictBue ¢ 1 suBapst 198%. PaspaboranHoe
BHUUI' um. B.E. Beneneea Munsnepro CCCP mpuBefeHHOE HUXKE
n3menenne No2 CHull 2.06.04-82 Harpy3ku u BO3JEHCTBUS Ha
THAPOTEXHUYCCKHE COOpYXKeHHs (BONHOBBIC, JIEOBBIE M OT CyAOB)",
yrBepkaeHHOro mocraHoBieHueM [occrposs CCCP or 15 wmrons 1982 r.
Nel61.

[TynkT 6* npuitoxxeHust 1 N3JI0KUTH B HOBOH PEAAKLIMH:

"6*. BsicoTy BeTpoBoro BaroHa Ahgy, M, CleQyeT NPHHHMATh IO

JaHHBIM HATYPHBIX HAONIONEHMM, a mpu wux orcyrcTBun (6e3 ydera



KOH(UTypaluu OeperoBoi JIMHHUMA M TPU MOCTOSIHHOW riuyOuuHe nua d)
JIOIyCKaeTCs OIPEACIATH 110 (hopMyJe

V2L

Ahget = K o cosa (148%)
w gi d+ O,5AhSet ) w

rze Oy~ Yrojl MeX/1y MpOoI0JbHON OChI0 BOJOEMA U HAIIPABJICHHEM BETPA,
rpar;

V,, - pacueTHast CKOPOCTH BETPa, ompeaesiemMas Ho p. 9%,

L - pasroH, M.

Ky - K03 dunueHT, npuHAMaeMBbIii Mo tabdi. 2*

Tabuuua 2*
Vi 20 30 40 50
Kw10° 2,1 3 3.9 4,8
T'occtpoit CCCP CTpouTenbHbIe HOPMBI H IIPAaBIIA CHull 2.06.04-82*
Harpysku u Bo3zaeiicTBus Ha ruaporexundeckne | Bsamen CHull I1-57-
COOpyKeHHs (BOJIHOBBIE, JICJIOBBIC H OT CY/IOB) 75

Hacrosiine HOpMBI pacpOCTPaHsIOTCS Ha peYHbIE U MOPCKUE THUAPOTEX-
HUYECKHE COOPYXEHHsSI IMpPH MNPOEKTUPOBAHWM BHOBb CTPOSIIMXCS U
PEKOHCTPYKIIMHU CYIIECTBYIOIIUX O0OBEKTOB.

Hopmbl  ycTanaBiuBaloT HOpPMATHBHBIE 3HAYEHUM  HArpy30Kk U
BO3JICHCTBUI OT BOJIH, JbJa M CYJOB Ha THJIPOTEXHUYECKUE COOPYKECHHUS.
PacueTtHas Harpy3ka 10JKHa OMpenesIThCs Kak NpOU3BeICHIE HOPMAaTUBHOM
Harpy3kd Ha KOY(QQUIMEHT HAJAS)KHOCTH TI0 HAarpy3KaM ), YIUTHIBAIOIIHA
BO3MOXXHO€ OTKJIOHEHHE HArpy3KH B HEOIArompUATHYIO CTOPOHY OT €€
HOPMATHUBHOT'O 3HAYCHHUS, } JOJDKCH MPUHUMATHCS COTJIACHO TPEOOBAHMSM,
npuBeneHHbIM B Ti1aBe CHull mo ocHOBHBIM MOJIOKEHUSIM MPOEKTUPOBAHUS
PEYHBIX TUAPOTEXHUUECKUX COOPYIKEHUH.

Harpysku OT BOJH ¥ Jibjia HA THAPOTEXHUYECKUE cOOpyxkeHus | kiacca, a
TaK)Ke PacUETHBIE DJIEMEHTHI BOJIH Ha OTKPBITHIX M OTPaJICHHBIX aKBATOPUSIX
HEOOXOIMMO YTOYHSITH HA OCHOBE HATYpPHBIX HAONIOJICHHUN U Ja00pATOPHBIX
HCCIICIOBAHUA.

1. HATPY3KHU U BO3JENCTBHUS BOJIH HA THIPOTEXHU-
YECKUE COOPYKEHUS BEPTUKAJIBHOI'O U OTKOCHOI'O
MNPOPUJIENA

HAT'PY3KHU OT CTOAIINUX BOJIH HA COOPYXKEHUSA
BEPTHKAJIBHOI'O TPODPUJIA

1.1. Pacuer coopyXeHHH Ha BO3IEHCTBUE CTOSYMX BOJH CO CTOPOHBI
OTKPBITOM akBaTopu (puc. 1) MOIKEH MPOU3BOAUTECS TIPH TIIYOHHE 0 JHA
dy>1,2%; ipu aTOM B opMysax s cBOOOIHOM BOJHOBOM MOBEPXHOCTH U
BOJIHOBOTO [aBJICHHS BMECTO TiyOWHBI 10 aHa Oy, M, HE0OGXOAUMO
TOPUMEHATh YCJIOBHYIO pacueTHylo TiyOuHy d, M, ompemersieMyio 1o

dhopmyie
d:df+kbr(db_df)' @)
rae d; - riryGuHa HaJl ITOIOMIBOM COOPYKEHHS, M;

Kor - K03 puIeHT, MPUHUMAEMBIH 110 rpaduKaM puc. 2;
h - BeIcOTa Geryrieit BOJHBI, M, IPHHAMAEMast TI0 PHIOKCHHUIO 1.

Brecenst MunsHepro | YTBepikaeHs! mocraHoBiIeHneM ['occtpost | Cpok BBeAeHUs B AeHCTBHE
CCCP CCCP or 15urons 1982r. Ne161 1 siuBapst 1984r.
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Puc.1. 9HIOpI>I JAaBJICHUA CTOSAYMUX BOJIH Ha BCPTUKAJIBHYIO CTCHY CO

CTOPOHBI OTKPBITOW aKBaTOPUU
a - mpu rpebHe BomHbl; 6 - Ilpu moxOuHE BOMHBI (C 3mIOpamu

B3BCHIMBAKOLICI'O BOJIHOBOI'O JaBJICHHWA Ha 6epMeHHLIe MaCCI/IBLI)

k. ‘.r/x-a:a Q26 Q422 G
L Aan
a2 //://2??22‘3
Ry~ ~ -
Ny, 4
V. /
as ]

10 a$ aé a7 a4 a5 O+ 0”‘%,

Puc. 2.T'paduku 3HaueHus kodddunuenta Ky,

1.2.Bo3BbIlICHNE WIH IOHMKEHNE CBOOOIHOM BOJIIHOBOM MOBEPXHOCTH /],
M, Y BEPTHKAJILHOW CTEHBI, OTCYMTHIBAEMOE OT PAcUeTHOTO YPOBHS BOJBI,

JOIDKHO OTIPENeNISATRCS 1o hopMyIie

2
kh 5
n = —hcosat - Tdh kd co§ at (2)
2
W ="=" - KpyroBas 4acTOTa BOJIHbI;

T - CpeaHUl TIepro/1 BOJIHEI, C;
t - Bpems, c;
A - cpeHss IIMHA BOJIHBI, M.

IIpu nmelicTBUU CTOSYEW BOJHBI Ha BEPTHUKAJIBHYIO CTEHY HEOOXOIUMO
npejycMaTpuBaTh TpPH Ciaydas omnpedeieHus /] no dopmyne (2) st

CIIEAYIOIINX 3HAYEHUH COSOL:
a) coswt = 1 - npu MOAXO0/I€ K CTCHE BEPIIMHBI BOJIHBI, BO3BBIIAOIIEHCS

HaJl pacyeTHBIM YPOBHEM Ha /Jax, M;
6) 1> cosut > 0 - mpu MaKkCHMaIbHOM 3HAYECHHH TOPU30HTAIBHON

JMHEHHONW BOJIHOBOW HAarpy3ku Py, kH/M, nans  rpebHS  BOJHBI,
BO3BBIMIAIOIIETOCS HaJl pAaCYCTHBIM YPOBHEM Ha /], B 9TOM CIIydae 3HAUCHUE
COSWt TOJHKHO OMPEACIISITHCS 10 (hopMyIie
A
1
m(akd - 3
B) COS wt = -1 - npu MaKCHMAaJIbHOM 3HAYEHHH TOPU30HTAIHLHON

®)

cosat =

JMHEWHON BOJHOBOM Harpy3ku Py, kH/M, 1us mOmOWIBBI  BOJHBI,
PacToNIOKEHHON HIKE PacueTHOTO YPOBHS Ha /};.



Ipumeuanue. [pu % < 02 W BO BCEX JIPYTHX Cilydasx, korja no dpopmyre (3)

3HaueHHe COSwt > 1, Heo0xoanMO B NanbHEHIIEeM IpU pacdyeTax NPUHUMATh COSWt =
1.

1.3. B ri1yOOKOBOAHO#M 30HE TOPH3OHTAJIBHYIO JIMHCHHYIO HAarpy3Ky Ha
BEPTHKAJIBHYIO cTeHy Py, kH/M, npu rpeOHe nin JI05KOUHE CTOSYEN BOJHEI
(cm. puc. 1) HEOOXOAMMO MPUHHUMATD IO BIMOPE BOJHOBOTO IABJICHUS, TIPH
STOM BeNW4rHa p, klla, Ha TIyOuHE Z, M, TOJDKHA OIPEeNsIThes 1o hopMmyIie

kh?
p = ,oghe_kZ cosawt - ,og7e_2kz 0032 wt -
2
kh -
- ,ogT l1-e 2eZ)cosZaJt -
k2h —-3kz
- ,ogTe cos2at coswt a4)

rJ1e 0 — MIOTHOCTH BOJBI, T/M;
g - yCKOpeHHe CBOGOIHOTO maeHus, papHoe 9,81m/c?;
Z - KOOPAUHATHI TOYEK (23 =/)¢, 2= 0, ... Z,=d), M, OTCUHUTHIBAEMBIMH OT
PacdeTHOroO YpOBHSI.

st rpeOHst ipu 23 = /], a 1Sl JT0KOuHbI TpH Zg = 0, cieayer npuHUMaTh
p=0.

1.4. B MeIKOBOJHOW 30HE TOPHU3OHTAIBHYIO JHMHEHHYIO HArpy3ky Ha
BEPTHKAJIBHYIO CTEHY Py,. KH/M, ipu rpeOHe H J105K0HHE CTOsUEH BOIHBI (CM.
puc. 1) Heo6XOMMO MPUHUMATH TIO SIFOPE BOIHOBOTO JABICHHS, TIPH 3TOM
BennuuHa p, kKlla, Ha riryOuHe Z, M, TOJDKHA OTIPECIIATHCS 1o Tabm. 1.

Tab6muma 1
Ne 3armyOneHue ToUeK Z, M 3HaueHNE BOTHOBOTO JABIICHUS
TOYEK
pu rpedHe

1 e p1=0

2 0 P2 = kz/l]h

3 0,29 p3 = kaogh

4 0,5 ps = kapogh

5 d ps = kspgh

IIpu J0XKOHHE

6 0 ps=0

7 Iz P7 = -L97

8 0.9 Ps = -kgogh

9 d Po = -kg,lx_]h

Ipumeuanue. 3HaucHusT KOIPDUILMCHTOB K2, K3, K4, K5, Kg, Kg, K9 CIICAYeT IPUHUMATD I10
rpacdukam puc. 3, 4, 5.
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Puc. 3.T'paduku 3Hauenuii koadduuueHtos Ky u ks



/e am

7 -
9 9 ;\E of) /t/,}“
b4 PEELIAN
S ANR pa)
AAAXAXAR % 1%
LA X X s oF &'
Pl e to4 ,‘%,% P "’x‘}.‘
¢ L)
1T 5 = {e
. //E— o N e
Zeemp=nallR == o m =Y
=5 S EREdTN \
802 00 g0 gad g7 aa go2 4o+  gos  qos af #A

Puc. 4.Tpaduku 3Ha4eHni K0d3GPuuuenToB Ky 1 Ks
Afe o3 o

r 2

T

%NS N \!
R R
L4 \ ?ﬂ
Y Ry
s \ \ \\'e‘ Lo NN >
2N AN & NNy
N VTN N\
NSNS s %
1 k4, ) B N %, ~1——%4 &_
‘EP-T’JJ’__/ S S ‘u‘_—’-/._\a
- F=—1-g4— Ny
— S =Y \
fjea ko e SN A ) LT
wz gw 3@ . 4w 8/ A4 4 4o am  qm@ 47 A

Puc. 5.T'paduku 3HaueHunii ko3 duimeHToB Kg u Kg

HATPY3KM M BO3JEWCTBHSI BOJIH HA COOPYKEHMS
BEPTUKAJILHOTO MPO®WJISI U UX DJIEMEHTbHI (OCOBBIE
CJIYUYAH)

1.5*. BonHoBoe naBneHue p, klla, Ha BEpTUKAIBHYIO CTEHY C BO3BBIIIC-
HHEM HaJ PACUETHBIM YPOBHEM BEpPXa COOPYKEHUS Zgp, M, HA BEMYUHY
MEHEE /Jyax, M, CIACIyET ompeneiars coriaacuo mm.1.3u 1.4 ¢ mocneayromum
YMHOXEHHEM IIOJIy4CHHBIX 3HAUCHWI JdaBieHHS Ha Koddduiment k.,
OTIpEJICIIIEMBIH 110 popMyJie

Zsup
ke = 0,76+ Q19— , (5)
h

rae 3Haku tunoc” Mo "MHMHYC" COOTBETCTBYIOT IIOJIOXKEHHIO Bepxa
COOpY’KEHHMS BBIIIE WIIM HU)KE PACYETHOTO YPOBHSI BOJIBI.

Bo3Bbimenne win MOHMKEHHUE CBOOOJHON BOJIHOBOW ITOBEPXHOCTH /],
ompeneeHHoe 1o 1.1.2, CieayeT Takke YMHOXKaTh Ha KO3 PHUIHCHT K...

lopusoHTajbHAs JMHEWHAas BOJIHOBasg Harpyska Py, KH/M, B
paccMaTpUBaeMOM Cilydae [OJDKHA ONPEHENATHCS MO IUIOMAAN JIIOPHI
BOJIHOBOTO JIaBIICHUS B TIPEZeIIaxX BHICOTHI BEPTUKAIBHOW CTECHBI.

1.6. IIpu noxxoxne GpoHTa BOJHBI K COOPYXKEHHIO IO YIJIOM &, Tpaj, CO
CTOPOHBI OTKPBHITON aKBaTOpHH (B pacdyeTax yCTOWYHUBOCTH COOPYKEHHUS U
OPOYHOCTH TPYHTOB OCHOBAHUSA) JIMHEIHYIO BOJHOBYKO HArpy3Ky Ha
BEPTHKAJBHYIO CTEeHY, onpeneieHHyto cornacHo min.1.3 u 1.4, Heo6xoaumo
YMEHBIIATh MYTEM YMHOXCHHA ee¢ Ha KodhuumeHT K, NpUHUMAaeMbIid
PaBHBIM:

a, rpan | Kes
45 1
60 0,9
75 0,7

[Tpumeuanune. Ilpu mnepemenienur (poHTA BOJH BIOJb CTEHBI, T.€. I O,
6mm3kux win paBHbix 90 rpaj, BOJIHOBYIO HArpy3Ky CJIEAyeT OIPEessTh COTIaCHO
n.1.7.

1.7.Topu3oHTaIbHYIO Harpy3Ky OT IHU(parupoBaHHBIX BOJH CO CTOPOHBI
OTPaKIEHHON aKBAaTOPHH CJIEAYeT OIMpPENeNsATh INPH OTHOCHUTEIHHOH IIuHE

CCKIIMU COOPYIKCHUSA % < 08, Oph 3TOM PACUCTHYIO DIIOPY BOJIHOBOTO

JTABJICHHS CO 3HAUCHUSAMH p, Klla, JOMycKaeTcs BBIONHAT MO TPEM TOYKAM,
paccMaTpuBasi CIeIyIONIIe CITydan.
a) BepIIMHA BOJHBI COBMEIICHA C CEPEINHON CEKIIMH COOpPYKEHHUS (pHC.

6,a) :



2

hait  Kngif
2 = fpax=-—_—-—_chkd,  p =0, (6
2 8
2
hait  Khgif
22:0,p2:k|pg T— cthkd |, (7)
2
) ) hait Kngif ©
Zn = , = -,
379 P37 R Lkd T ashakd

0) MOJOIIBA BOJHBI COBMEIICHA C CEPEIMHON CEKLUH COOpYXeHHUs (puc.
6,0) :

=0, pPm=0; 9)
2
hdif khdif cth kd k 10
Zn = = - s = - ’
> = Ik 2 3 P2 ng”t (10)
2
hdif khdif

= d -k — 11
379 P37 Senkd T ashzkd | 19

rae hgs - BbICOTa JM(pParupoOBaHHOW BOJHBI, M, OMpenesieMas COTIACHO
obs3aTensHOMY TpHIL. 1;
ki - koo urpenT, IpUHUMAEMBIi 110 TadI. 2.
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Puc.6. Dnropsl naBneHust IUQparupoBaHHBIX BOJIH Ha BEPTHKAIBHYIO
CTEHY CO CTOPOHBI OTPaXKJICHHOI aKBaTOpUH
a - Ipu TpeOHE BOJIHBI, O - IPH J10)KOMHE BOJIHEI

Tabmuua 2

OTHOCHUTENbHAS JUIMHA CEKLIMA 0.1 0,2 0,3 0.4 0.5 0.4 0.7 0,B

I/A

Koapduument, k 0.98| 0,92 0,8 0.7¢ 0,64 0,1 0,88 0J26
Ipumeuanue. [Ipu rIyOHHE cO CTOPOHBI OrpakAcHHOI akBatopuu d = 0,31 ciemyer

CTPOUTH TPEYIOJIIbHYIO DJIIIOPY BOJHOBOTO MAaBJICHHUA, IIPUHUMAs Ha FJIy6I/IHC Zg:o,g

BOJIHOBOE JIaBJICHUE PAaBHBIM HYIIO (cM. pHc. 6).

1.8. BsBemmBaromiee BOJHOBOE JaBJICHHE B TOPU3OHTAIBHBIX IIBaX
MacCUBOBOM KJIaJKU U IO IOAOIIBE COOPYKEHUS CIEAyeT HIpPUHUMATh
PaBHBIM COOTBETCTBYIOIIMM BEIMYMHAM T'OPU30HTAIBHOIO BOJIHOBOIO JaBIIe-
HHS B KpalHuX ToYkax (cM. puc. 1 u 6) npu JTHHEHHOM HM3MCHEHHH €ro B
npejenax MUPUHBI COOPYKEHHUS.

1.9. MakcuMasbHYI0 JIOHHYIO CKOPOCTb Vpmax, M/C, TIEPEA BEPTHUKAIBHOM

creHoit (oT meiicTBHs cTosumx BoiH) Ha paccrosanmn 0,254 ot mepemmeit
TpaHu CTCHBI HEOOXOAUMO OTPEACIATH 0 (POpPMyIIe



2ky 7h

Vo,max = ~ 12)
— A sh2kd
b
g
rae Ky - Koo puIrenT, IpUHAMAEMBIi 110 Tab. 3.
Tabnuia 3
Tosorocts Bommsr A/h | 8 [ 10 [ 15| 20| 30
Koadduuuenr kg 0,6| 0,7] 0,79 0,8 1

JoryckaeMble 3HaUCHHST HEPa3MBIBAIOLINX JOHHBIX CKOPOCTEH Vi adm, M/C,
JUTSI TPYHTA KPYIMHOCTBIO Ppakmmii D, MM, ciemyeT mpuHUMATh TI0 pUC. 7 ; TPH
Vomax > Vpadm HEOOXOIMMO NpeIycMaTpuBaTh 3allUTy OT pa3MbIBa
OCHOBaHHSI.

“ VM,,/'/C

"

1

143 v

1 Z

g - gorocme {1171
a4 0 1
a2

14

H——

il
& €5 Q2 544 araes 23438800 20 3040 80 %0 00
D, mm

Puc.7. T'paduk gonyckaeMbpIX 3HAYCHUI HEPA3MBIBAFOIIUX JTOHHBIX
CcKopocTei

1.10. Dmropa B3BCHIMBAIOIICTO BOJHOBOI'O JIABJICHHUS Ha OCpMEHHBIC
MACCHBBI JIOJDKHA TMPUHUMATBCS TparelenIalbHOM, coracHo puc. 1, 0, ¢
OpIMHATaMHU Py i, KI1a, onpenensembivu (mpu i = 1, 2unu 3) no popmysie

ch k(d —df)
Porj = kbrpghT coskx; < ps , (13)

TJIC Xj - PACCTOSIHHE OT CTEHBI JI0 COOTBETCTBYIOIICH IPaHN MACCHBA, M;
Kor - K03 pureHT, npuHUMaeMblii 1o Tabi1.4;
Pr - BOJIHOBOE JIaBJICHUE HA YPOBHE MOJOLIBBI COOPYKCHUSI.

Tabnuua 4
OrxocurenbHast riyGuHa d/ 2| Kosddumment Ky mpn momoroctsx
BOJIH ﬁ/h
15u menee 20wu Gosee
Memnee 0,27 0,86 0,64
Or 0,27m0 0,32 0,6 0,44
Bonee 0,32 0,3 0,3

HATPY3KHU OT PA3ZBUBAIOHIUXCS U IPUBOMHBIX BOJIH
HA COOPYKXEHHUSA BEPTUKAJIBHOI'O ITPODNJISL

1.11. Pacuer coopyxeHHli Ha BO3/eicTBHE pPa3OMBAIOIIMXCS BOJH CO
CTOPOHBI OTKPBITOI aKBaTOPHUHU JOJDKEH INPOM3BOAWUTHCS NPU TIIyOMHE Han

6epmoii dy< 1,25 u rnybune n0 qHa dp 215 (puc.8).

Puc.8. Dntopsl AaBieHus pa30UBAIONIMXCS BOJIH Ha BEPTUKAIBHYIO CTCHY



Topu30oHTATIBbHYIO JUHEHHYI0 Harpy3ky Py, kH/M, oT paszbuBarorumxcs
BOJIH HEOOXOJMMO NPHHUMATh IO IUIOLIaJH SIIOPhl OOKOBOTO BOJHOBOTO
JIaBJICHUsI, IPU TOM BEJIWYUHEI p, KI1a, 11t 3HAaUE€HUH OpJIUHAT Z, M, CIEAYET
OIIPEEIATH 10 (hopMyJiaM:

z=-h, p.=0; (14)

2 = O, P2 = 1,5mh, (15)
poh

Z3= di, = 16

3= Of P3 chkd (16)

BeprukanbHyo JTHHEHHYIO HATPY3Ky Py, KH/M, 0T pa3OuBaromuxcs BOJIH
Clie/lyeT NPUHUMATh PABHOMW IUIOLIAH SIOPhI B3BEIIMBAIOIIETO BOJIHOBOTO
JIABJICHUSI U OTIPEeIsITh 110 hopmyrie

a
Py =y, (17)
2
rae Y - K03QQUIUeHT, MpUHUMAEMBIid TI0 Ta0I. 5.

Tabmuma 5

a <3| 5 7 9
d, - d;

Kosdppuumenr p | 0,7 0,8( 0,9 1

MakcHManbHYK CKOPOCTb BOABI Vimax, M/C, Hall MOBEPXHOCTHIO GEPMbI
nepesl BEPTUKAIBHOM CTEHOH NpH pa30MBAIOIIMXCS BOJHAX HEOOXOIMMO
OIpeeNATh 1o hopmyie

gh

v = |— 18
Famax =1/ ch id ¢ (18)

1.12.PacueT coopyXeHHUI Ha BO3ACHCTBHE MPHOOWHBIX BOJIH CO CTOPOHBI
OTKPBITOM aKBATOPHU JOJDKEH MPOU3BOMUThCS mnpu riuyouHe d,<d, Ha

MIPUMBIKAIONIEM K CTEHE YJacTKe JHA MPOTSHKEHHOCTHIO HE MEHee 0,51, m
(puc. 9), mpu 3TOM BO3BBINICHHE BEPUIMHBI MAaKCUMAJIbHOU MPUOOHHOM
BOJIHBI /] sy, M, HAJl PACUETHBIM YPOBHEM CIIEAYET OIPENEIATh 10 (hopmyrte
Nesur = -0,50k - gy, (29)
rze hgy - BeIcOTa IPUOOIHOM BOJHBI, M;

d.r - kpuTHYECKas TTyOHHa, M.
[/

Puc.9. Dntopsl gaBieHus: TPUOOHHBIX BOJM HA BEPTHKAIBHYIO CTCHY
a — C BEPXOM IIOCTENIM Ha YPOBHE JHA; O - C BO3BBIIIAIOIIEHCS HAJl JHOM
TIOCTEIBI0

T'OpU30HTAIBHYIO JIMHEHHYIO Harpy3ky Py, KH/M, oT mpuGOHHBIX BOJIH
HEOOXOMMMO TPHWHUMATh 0 IUIOMAAXW DJIIOPEl  OOKOBOTO BOJIHOBOTO
JABJICHUS, TIPYA 3TOM BEJIMYMHEI p, Klla, 17 3HaYeHNi OpAWHAT Z, M, JOIDKHBI
OTIPEJICIIATHLCS TI0 (HOpMyITaMm:

Z = 'hsun p1= 0; (20)



1

22 = _;hsur 1 p2 = 1-5Oghs.1r- (21)
z3 =0 p3 = % , (22)
T
ch= df
Asur

rae Asy - cpemsss JmMHA MPUOOHHON BONHEL, M.

BeprukanbHyo JHHEHHYIO HArpy3ky Py, KH/M, oT mpuGOMHBIX BOJIH
ClIelyeT MPUHUMATh PaBHOM IUIOMIAAX SIIOPHI B3BEIIMBAIOIIETO BOJHOBOTO
JaBieHus (C BBICOTOMU p3) M ONPEAENATH [0 (GOpPMYJIE:

P
Py = 07(%) . (23)

MaxkcumainbHasi JOHHAsE CKOPOCTh HPUOOHHON BOJHBI Vi max, M/C, TIEpEL
BEPTUKAJIBHOW CTEHOM C€O CTOPOHBI OTKPBITOM aKBaTOPUMU JIOJDKHA
OTIPEJICIIATRLCS IO (hopmyIie:

: (24)

1.13. OnpeneneHne Harpy30Kk Ha BEPTHKAIBHYIO CTEHY OT BO3JCHCTBHS
pasbuBaronxcsi U mpuOOWHBIX BOJH (cM. puc.8 m 9) mpu Hammexaimem
000CHOBaHMHM JIOIYCKAaeTCs NPOW3BOJUTh JHMHAMHYECKUMH METOJaMH,
YUHUTBIBAIOIUMY UMITYJIBCHI IABJICHUS 1 MHEPLIMOHHBIE CHIIBI.

HATPY3KH M BO3JENCTBUS BOJIH HA COOPYXEHUA
OTKOCHOI'O ITPODUJIA

1.14*. BricoTy HakKaTa Ha OTKOC BOJH oOecnedyeHHOCTbl0 1 %0 1o Hakary
(Pruni%es M) ast  (PPOHTANBHO TMMOAXOMAIIMX BOJH MpH TIyOUHE mepe
coopyxenreM d = 2hye, HAIUIEKUT ONMPEAENATE IO HOPMYJIE

Prunoe = krkpkspkrunhl% ) (25)
rae k u K, - K03 (OHUIHEHTBI EepOXOBATOCTH U MPOHMIAEMOCTH  OTKOCA,

MIPUHUMAEMBbIE 110 Ta0I1.6;

kSp - K03 hUIMEHT, MPUHUMAEMBIH 1Mo Tadm. 7%,

Kin - K0d(QGHUIUEHT, NpUHMMaeMblii 1o rpadukam puc.10* B

3aBHCHMOCTH OT TTOJIOTOCTH BOIHBI A 4 / Ny, Ha TIyOOKOI# BOZIE.

Ipu ry6une nepexn coopyxenreM d < 2hyy kodddumment K., Heo6xo-
JIMMO TIPMHUMATE JUTS 3HAYCHUH MOJIOTOCTH BOJIHBI, yKa3aHHOH! Ha puc. 10* B
cKOOKax u onpeaensemoii pu riuyousne d = 2hg,

BbicoTy Hakata Ha OTKOC BOJIH OOECIIEYEHHOCTHIO 1, %, M0 HakaTy
HEOOXOANUMO OIPEAETIATE YMHOKEHHEM MOJdyYeHHOro Mo ¢Gopmyne (25)
3HaueHus hyyniee M, Ha KO3 dunment K mpruHUMaeMblii o Ta01.8.

Tabnuua 6
KoHcTpykius KpenneHus oTkoca OtHocuTenbHas Koadpdumu- | Koaddumu-
111epoxoBaTocTh /iy eHr, k; eHT, Ky
beronnpMu (vxe1e300eTOHHBIMH) - 1 0,9
TUTHTaMH
I'paBuiiHo - raneyHNKOBOE, KAMEHHOE Memnee 0,002 1 0,9
WM KpeIUIeHHEe GETOHHBIMU 0,005-0,01 0,95 0,85
(xene300e TOHHBIMH) BIIOKAMHU 0,02 0,9 0,8
0,05 0,8 0,7
0,1 0,75 0,6
Bonee 0,2 0,7 0,5

Ipumeuanne. XapakTepHbIil pa3Mep IIEPOXOBATOCTH [, M, CICAYeT HNPUHUMATh PABHBIM
CpeiHeMy AMaMETpy 3epeH MaTepuana KpeIUIeHHs] OTKOCA WIIM CpeIHEeMy pa3Mepy OETOHHBIX
(xene300eTOHHBIX) BIIOKOB.

Tabinuua 7*
3Havenue Ctg @ 1-2|3-5 boree 5

Koadpduument kg, npu ckopoctu Berpa V,, m/c:
20 u 6onee 1,4 15 1,6




10 1,1 11 1,2
5 u menee 1 0,8 0,6
[IprmeyaHue. @ - yroJl HAKJIIOHA OTKOCA K TOPH30HTY, TPaJ.

Tabmuma 8
O6ecnieuenHocTh mo Hakary i, % | 0,1 1 2 5 10 300 &
Koapuumenr k; 11] 1| 096 091 086 0,76 0,48
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Puc. 10*. I'paduku 3HaueHuii kosddurmenta K,

IIpu noaxome (poHTa BOJHBEI K COOPYXKCHHIO IMOJ YIJIOM &, Tpan, Cco
CTOPOHBI OTKPBITOM aKBATOPHM BEJIMYMHY HAaKaTa BOJH HAa OTKOC CIECIyeT
YMEHBIIATH YMHOXKEHHEM Ha KO PHIUEHT K,, MprHMMaeMbIii 110 Tabr.9.

Tabmauma 9

3HayeHue yria a, 0 10 20 30 40 50 60
rpaj
Koodduuuenrt kg 110,98 09 092 0,8 0,82 0,76

HpI/IMe‘{aHHe. HpI/I OIIpEACICHNUHN BbICOTHI HaKaTa BOJIH Ha NE€CYAHBIC U FpaBHﬁHO -
TaJICYHUKOBBIC ILISAXKHA HeO6XOZ[I/IMO YYUTBIBATH U3MCHCHUE YKJIOHA IUIAKa BO BPEMA
mTopmMma. Hawnbosnbiiee noHmKeHne wishka B CTBOPEC yp€3a BOABI CICAYET IPUHUMATDH
PaBHBIM 0,3'], M, C BLIKJIMHMBAHUEM Ha HYJICBLIC 3HAYCHHS Ha 6epery J0 BBICOTHI
HauOOJBILIEro HAaKaTa, a B Mope 10 rityounsl d = dg, M, I pa3MbIBaeMbIX IPYHTOB
mwm Ha riryouHe d = dg, , M, - 1011 Hepa3MbIBaeMbIX IpyHTOB (rae h, do u dy y -
COOTBCTCTBCHHO BBbICOTA BOJIHBI U FIIy6I/IHa BOJbI B CTBOpAxX HEPBOro U IMOCICAHETO
o0pyIIeHuit, m).

1.15.Dmropa BOJHOBOIO JaBjeHus Ha oTKoc npu 1,5< ctg ¢ < 5, ykpen-
JICHHBIX MOHOJINTHBIMH WM COOPHBIMH IUIMTaMH, HOJDKHA NMPHUHAMATHCS IO
puc.11l, mpu 3TOM MakCHMalbHOE pacdyeTHOE BOJHOBOE IaBiICHHWE py, Klla,
HE0OX0IMMO OTIPEIeIIATh 1o (hopmyie:

Pa = kske prer 00N, (26)

rae Ks - koadduumnent, onpeaensemsii mo Gpopmyine

h h
ks =085+ 48— +cigg| 0028 115 ) (27)

ki - koo hunment, npuHEMaeMblii 1o Ta61.10;
Pred - MakcHMallbHOE OTHOCHTENIbHOE BOJHOBOE [ABJICHUE HA OTKOC B
Touke 2 (cM. puc.11), npuHumaemoe mo Tabi. 11.




Puc.11.3mopa MakCUMaIbHOTO PacyeTHOT'O BOJHOBOT'O JIaBJICHHUS HA OTKOC,
YKPEIUIEHHBIH IJIMTaMU

Tabuuma 10
Honorocts BOIHBL ] /h 10| 15| 20| 25 35
Koaddumment K 11| 1,15( 1,3 1,33 1,48
Tabimma 11
Bericora Boisbl h, M 05| 1|15 2| 294 3 39 >4
MaxkcuMaabHOE OTHOCHTEIIEHOE BOJHOBOE 37128 23 21 19 18 1,75 1
JIABJICHUE Prg

OpL[I/IHaTa Z;, M, TOYKH 2 MPUIIOKCHUA MAKCUMAJIBHOI'O PAacYCTHOI'O
BOJIHOBOT'O JABJICHUS Py AOJLKHA ONPEACIIATHCS 110 (bopMyne:

z, =A+%2¢(1—\/m)(A+B)v (28)
Clg

rae A 1 B— BenuduHbI, M, ONIpeessieMble TIo GopMyaMm:

; 1+ ctgzrp
A=h 047+ 023~ | ——% —; (29)
h ctg ¢
h
B = h[0,95— ( 084tgg - 0 2%;} (30)

OpaunHata Zg, M, COOTBETCTBYIOIIAas BBICOTE HAaKaTa BOJIH Ha OTKOC,
JIOJDKHA ONPEACIISITECS COrJIacHO M. 1.4%.

Ha yuacTkax KperuieHUsI 10 OTKOCY BBIIIE M HUXe TOukd 2 (cM. puc.11)
CJIeZlyeT IPUHUMATD 3HAYCHHUS OPJMHAT 3IOPBI BOJIHOBOTO JAaBicHuUs p, Klla,
HA PaCCTOSIHUAX, M:

npu I, =0,012%4 n 13=0,026%4 p = 0,4pq;
npu |, = 0,032%4 u 1,=0,067%, p = 0,1py,

Actg ¢

rue Ly = 75— (31)
¢ z\170t92¢_1

OpauHaTBl SMIOPHI BOJHOBOTO IPOTHUBOMABIEHUS p., Klla, Ha TUATHI
KpEIUICHUsI OTKOCOB CIISAYET OMPENEISITh M0 PopMyIe:

Pe = Ks ki Pera 00N, (32)

rac Pcre - OTHOCUTEIIBHOEC BOJIHOBOEC IPOTUBOJABIICHHUE,

Feret

AW\

i 7] [7] [1] [ g

Puc.12.T'paduku y1st onpenesieHnsi OTHOCUTEIBHOTO BOJIHOBOTO
MPOTUBOAABICHHS

1.16. Harpy3ky OT BOJH Ha OTKOC, YKPCIUICHHBIA IUTUTAMH, IS
coopyxenuti | u Il xmacca npu BeicoTe BosH Gonee 1,5M obecneueHHOCThIO
1 % B cucreMe nommycKaeTcs NMPHU HaJIEKaIIeM O0OOCHOBAHUH ONPEACIITH
METOJ[AMH, B KOTOPBIX YYUTHIBACTCS HEPETYIIPHOCTh BETPOBBIX BOJIH.

[pu Hamuuum OepM U TEPEMEHHBIX YKIOHOB OTICIBHBIX YYaCTKOB
COOPYKEHHI OTKOCHOTO MPOQUII HATPY3KU OT BOJH HAa KPEIUICHUS OTKOCOB
HEOOXOIMMO OIPEIEIIATH IO JAHHBIM JTA00PATOPHBIX UCCIICAOBAHHN.



1.17*. Ilpu mNpOEKTUPOBAHMH COOPYKEHHIl OTKOCHOIO INPOGMIS H
KpEIUICHUH OTKOCOB M3 PBAaHOTO KaMHs, OOBIKHOBEHHBIX M (DAaCOHHBIX
OETOHHBIX MJIM ’KeJIe300€TOHHBIX OJIOKOB Maccy OTIEIBHOIO 3JIEMEHTa M WK
M, T, COOTBETCTBYIOLIYI0 COCTOSHHIO €ro MpPEAEIbHOI0 PaBHOBECHUS OT
JICWCTBUS BETPOBBIX BOJIH, HEOOXOMMO OIPEIEIISTh:

IpU PACIOJIOKCHUM KaMHs WM OJIoKa Ha y4acTKe OTKOca OT Bepxa
coopyxenus 1o riryounst Z = 0,70 o popmyie

3 —
3,16( fr pmh /1
m = 3 - (33)*
Pm 3 h
— -1 1+ctg™¢
Yo,
TO e, pu Z > 0,7 o popmysie
_[7 522]
hA
m, = me ; (34)

rue Ki - koo dument, npuHuMaeMbiii 1o Tabi.12*; npu ]/h > 15,a

TaKKe NP HATUYUK OepMbI Ki ClIeyeT yTOYHATH [0 OMBITHBIM
JIAHHBIM;
3
Pm - TWIOTHOCTh KaMHsl, T/M".

Tabuuma 12*

DJIEeMEHTbI KpErIeH s Koaddunment kg
py Habpocke IIPH YKJIJIKe
Kamens 0,025 -
OOGBLIKHOBEHHBIE OETOHHBIE OJIOKU 0,021 -
Terpanoxsl u npyrue GuUrypHBIC 0,008 0,006
[N

1.18.TIpu mMpOEKTHPOBAHNUHU KPEILUICHHSI OTKOCOB COOPY)KEHHH M3 HECOp-
THPOBAHHOUN KaMEHHOW HaOpOCKH HEOOXO0IUMO, 4TOOKI 3HaYeHNE KOdDDHHUITH-
eHTa Ky 3epHOBOrO COCTaBa HAXOAMIOCH B TPAHUIAX 3aIITPUXOBAHHON 30HBI,
NpUBEACHHON Ha rpaduke puc.13.
3Hauenne Ko3(unrenta Ky T0IKHO onpenensThes o Gopmye:
Doa,
Kgr = A be , (35)
m Db
rae M-wmacca KamHs, ompenensseMas 1o m.1.17* T,
M - Macca KaMHsi, OOJIbILAs WIIM MEHbIIIasi PACUETHOH, T;
Dpgi 1 Dpg - auamerpsl ¢pakuumii kKaMmHst, CM, NPUBEJICHHBIC K TUAMETPY
nrapa, UMEOIIEro MacCy COOTBETCTBCHHO My 1 M.
3epHOBOI COCTaB HECOPTHPOBAHHON KaAMEHHOW HAOPOCKH VIS KPCIUICHHS
OTKOCOB, COOTBETCTBYIOIIMM 3alITpuXxoBaHHO#U 30He (cM. puc.l13), cremyer
CUMTATh MPHUTOIHBIM TOJBKO JJsI COOPYKCHHH C OTKOCaMH, IOJIOTOCTh
KOTOPBIX HAXOAUTCS B mpejenax 3 < ctg @ < 5, a BeIcOTa pacueTHON BOIHBI -
3 M u MeHee.
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Puc. 13. I'padux mist ompenercHUs NOIMyCTUMOTO 3EPHOBOIO COCTaBa
HECOPTUPOBAHHOM KAMEHHON HAOPOCKH JJIsl KPEIUICHHSI OTKOCOB



1.19*. Ilpu mosoroctd OTKOCOB Ctg ¢ > 5, yKperuisieMbIXx HECOPTUPO-
BaHHOW Pa3HO3EPHUCTON KaMEHHOW HaOpPOCKOW, pacueTHYIO MacCy KaMHs M,
T, COOTBETCTBYIOIIYIO COCTOSIHHIO €TI0 IPEAETHHOTO PaBHOBECHS OT IEHCTBUS

BETPOBBIX BOJIH, HEOOXOAMMO ONpeaessaTh o Gopmysie (33*) npu }/ h=>10

C YMHOXEHHMEM IIOJTyYeHHBIX pe3yibTaroB Ha Koddduument Ky,
ornpeneseMblid o Tab.12a*.

Tabuuma 12a*
ctg § 6 8 10 12 15
0,78 0,52 0,49 0,2 0,p

Kosppuument k¢ npu ]/ h=10

MunuManeHoe coaepxkanue (¢Gpaknmid guamerpoM Dy, cooTBeTcT-
BYIOIIIUM PACYCTHOM Macce KaMHS B HCCOPTUPOBAHHON pPa3HO3EPHUCTOM
HAOpOCKe, TOJDKHO MPUHUMATHCS B COOTBETCTBUM ¢ Ta0I.126%.

Tabiuma 126*

Koadpuumenr pasuozeprucroct Deo/D1o 51 10| 20| 40-1d
0

MunumaibHoe conepxanne Gpaxuuii muamerpom Dy, , % @o secy) | 90 | 30| 25 20

2. HAT'PY3KHU OT BOJIH HA OBTEKAEMBIE ITPET'PAIbI 1
CKBO3HBIE COOPYXXEHUSA

HAT'PY3KH OT BOJIH HA BEPTUKAJIBHYIO OBTEKAEMY1O
HHPETPALY

2.1. MakcuMabHyIO CHIIy OT BO3AeHCTBHUS BOJIH Qqax, KH, Ha BepTHKAIB-
HyI0 00TeKaeMylo Mmperpaay ¢ monepednsiMu pasmepamu O < 0,4\ u 3 <
0,9\ (puc.14, a) npu d > d; HEOOXOIUMO ONMPENEIATh U3 Psja 3HAYEHHMI,
TOJy9aeMBIX [P PA3MYHBIX ITOJOKEHHUSAX MPETrpagsl OTHOCHTEIHHO
BEPILHHBI BOJIHBL X = X/, o ¢opmyie:

Qrex = Qi mex a4 + Qu,mex & (36)

rie Q. max ¥ Qu max - COOTBETCTBEHHO HHEPLMOHHBIA M CKOPOCTHOM
KOMIIOHEHTHI CHITBI OT BO3/IeicTBUS BOJH, KH, onpenemnsiemple 1o hopMynam:

1 2
Qi max = Zpgnb hkyai 4 ; (37)

1 .22
Qu,max = Epgbh K, VA (38)

g 1 & - KOIbOUUHMEHTH COYETAHHS HHEPUHOHHOTO M CKOPOCTHOTO
KOMITOHEHTOB MaKCHMaJbHOH CHJIBI OT BO3ACHCTBHUS BOJIH,
NIPUHAMAaeMbIe COOTBETCTBEHHO 10 rpadukam 1u 2 puc.15;

hu A - BeicoTa 1 THHA PacYETHOM BOJIHBI, IPHHUMAEMBbIE COTJIACHO M. 4
00s13aTeNbHOTO TP 1;

Q' - pa3Mep Inperpasl 1o Jydy BOJHEI, M;

[3 - pa3mep nperpazsi o0 HOPMAJIH K JIyqy BOJIHBI, M;

k, - koo durpent, npUHUMaeMbIi 1o Tab.13;

O M O, - WHEPUMOHHBIH M CKOPOCTHOH KO3()(UUMEHTHI TIITyOHHHBI,
NIPUHAMAaeMBbIE COOTBETCTBEHHO MO rpadukam a u 6 puc.16;

B v 3, - MHEPIIMOHHBIA U CKOPOCTHOM KO3 (PHUIMEHTHI (POPMBI IIPErpabl
C TONEPEeYHBIM CEYeHHEM B BHAE Kpyra, dJUIMICA M IIpS-
MOYTOJIbHUKA, PUHUMAaeMble 0 Tpadukam puc.17.

Tabimua 13

OrnocuTenbHbIN pasmep nperpagst alA, b/A, | 0,08 0,1 0,1 0,21 0,26 0B Op
D/A

Kosduuent K. 1 | 097] 0,93 084 076 off 052




IIpumeuanns: 1. Pacuer CKBO3HBIX COOPYXEHHH WM OTAENIBHO CTOSIIHX
00TeKaeMbIX IIperpajg Ha Harpy3KH OT BOJIH JOJDKEH IPOM3BOJIUTHCS, KaK MIPABHIIO, C
y4eTOM IIEepOXOBAaTOCTH WUX IOBEPXHOCTH. [IpM HamM4YMM ONBITHBIX MAHHBIX IIO
CHIDKEHHIO BJIMSHHS KOPPO3HMM M MOPCKHX oOOpacTaHMii Kod(QHIMeHTs (GopMbI
HEOOXOMMO OIIPE/IeIIATh 110 (HopMyIaM:

a
B = % G, (39)
B =Cy. (40)

rae G u C, - yTouHeHHbIE ONbITHbIC 3HAUCHHUS KOA()(HUIHEHTOB HHEPLIMOHHOTO 1
CKOPOCTHOI'O COITPOTUBIICHUI.

2. Ilpu noaxone BOJH MO YIJIOM K 0OTekaeMoii mperpaze (B BHAE dJUTHIICA HITH
HPSIMOYTOJIEHUKA) TOIMYCKAeTCsT KO3 (GULIHEHTE (OPMBI ONPEISIIATh HHTEPIOISLHEH
MEXy UX 3HAYEHHSMH IO TJIaBHBIM OCSM.

3. MakcumaipHy0 CHIy OT BO3zeHcTBHil BOMH Quuy KH, Ha BepTHKaIbHYIO

Q ,max
00TeKaeMyro nperpajy npu 3HAYeHUH —— 2 2 JOIYCKAeTCs NPUHUMATD Qnay =
Qu,max
Q max
Qi max: @ TIPH 3HAYCHUU < 0,2 npuHUMath Qnax = Qy max; B APYTHX Cllyyasx
Qv,max

Qnax CIIEIYeT OMpenesaTh M3 psfa 3HA4YCHHil, ModydeHHbIX 1o dopmyne (36) mpu
Pa3IHIHBIX X.

47
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Puc. 14.CxeMbl K ONIpeICNICHAIO BOJIHOBBIX Harpy30K Ha 00TeKaeMble
nperpassl
a - BEPTUKAJIbHbIC; O - TOPU3OHTAJIbHBIC
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Puc 15.Tpadukn 3HaueHuii K03PHUINEHTOB COUSTAHHSI HHEPLIHOHHOTO
d (rpaduku 1) u ckopocTHBIE &, (TpaduKK 3) KOMIIOHEHTOB CHIIBI OT
BO3JICHCTBHS BOJIH
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Puc.16.T'padukn 3Ha4eHMI HHEPIMOHHOTO & 1 CKOPOCTHOTO &
KO3((PHUIUECHTOB TITyOUHBI
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Puc.17. T'paduku 3HaYeHMH HMHEPIMOHHOIO [ ¥ CKOPOCTHOIO
K03 GHUIHEHTOB (HOPMBI (I DIUIMIITHYECKHUX NPErpaj] - CIUIOIHbBIE JIMHHH,
OpH NPU3MATHYECKUX - IITPUXOBBIC IMHUK) B 3aBucuMoctd ot alb (s Q, g
u Py) wmu b/a (ns Py)

1 - @I mIepoXoBaTOM JILIMITHYECKOW TMperpamsl; 2 - TIagKou; 3 -
IEPOXOBATOM B MOJBOIHOM W TJaJKON B HAJBOJHON YaCTAX BEPTHUKAIbHOU
SJUTUIITHYECKON TIperpaabl

2.2. Jluneitnyro Harpysky ot BoiH (, KH/M, Ha BepTUKalbHYIO OOTEKa-
eMyIO Tperpajay Ha riIyOmHe Z, M, IPH MaKCUMAaJbHOH CHiIe OT BO3IEHCTBUS
BOJH Qqux (cM. prc.14,a) He0GXOMMO ONPENENATE 110 HOPMYJIE

q= qi,rmxdd + qumxdw (41)



i€ Omax U Ovmax - HHEPLUUOHHBIH M CKOPOCTHOM KOMIIOHEHTHI
MaKCUMAJIbHOM JINHEHHOW HArpy3Ku oT BoyiH, KH/M, onpenensiemsie 1o ¢op-
MyJam:

1 2 h

Gi ,max = E,Ogﬂ ; ky&yi 4 ; (42)
2 h2 2

Ov,max = g pg7b7 kv ex\/ﬂ ) (43)

& U Oy - KOdDOHULUUEHTBI COYECTAHUS HHEPLUHUOHHOTO U CKOPOCTHOTO
KOMITOHCHTOB JIMHEHHOW HAarpy3kd OT BOJIH, IpHHUMaeMble
cooTBeTcTBeHHO 1o Tpadukam 1 m 2 puc. 18 npu 3HaueHum X
cornacHo 1.2.1;

6i n By - k03 bHUIKMEHT! TUHEWHON HArPY3KH OT BOJH, IPHHUMAEMBIC 110
rpadukam a u 0 prc.19 npu 3HAYEHUSX OTHOCHUTEIBHOM TIyOHHBI
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Puc.18.T'padukn 3HaueHmii KO3PHULIMEHTOB COUSTAHHUST HHEPLIMOHHOTO

& (rpaduku 1) u ckopocTHOTrO &y (rpaduku 2) KOMIIOHEHTOB
TOPU30HTAJILHOM JIMHEMHOW HArpy3KH OT BOJIH

2.3. [peBbliieHrEe B3BOJHOBAHHOW MOBEPXHOCTH /], M, HAal PacUYCTHBIM
YPOBHEM JIOJDKHO OIpeAeNsiThes 110 Gopmyre:

n= negh (44)

rae /g - OTHOCUTENBHOE MPEBBILICHIE B3BOJHOBAHHOM MOBEPXHOCTH,

ompeneinsiemoe o puc.20.

[peBbilieHre CPEAHEN BOIHOBOW JIMHUU HaJl pacyeTHBIM ypoBHEM Ad, M,
CIIeyeT ONPEACNIATE 110 hopMyIre

A4d = (/1cre + 0,5 (45)

TII€ /)cre -~ OTHOCHTENIBHOE NPEBBIIICHIE BEPIINHBI BOJHBI, ONPEeIieMoe

o puc.20npu 3nauenuu )y = 0.

2.4. Harpy3ku ot BojH Q ¥ (] Ha BEepTHKAIbHYIO 00TEKaeMylo Iperpaay
npH JI000M €€ PACIION0KEHUH X, M, OTHOCUTENBHO BEPLINHBI BOJIHBI CICAYET
ompezears mo ¢opmynam (36) u (41), npu s1oM KO3pdUIMEHTE § U §,
JOJDKHBI IpUHUMAThes 10 Tpadukam 1 u 2 puc.15,a & u & - mo rpadukam
1w 2 puc. 18 1 nannoro 3sHayenus Y = x/A.

2.5. PacCTosHME Zomax, M, OT PAcyETHOTO YPOBHA BOIBI JO TOYKH
NPUIIOKEHUS MaKCUMAJILHOW CHIIBI OT BO3ZCHCTBHUS BOJIH Ha BEPTUKAJIBHYIO
obTekaemyro nperpany Quax HEOOXOIMMO ONPEAEIATh 10 hopMyJIe

1
ZQmaX = Q 5IZQ,i + Qv,maxdeQ,V’ (46)
max

rae g u 4, - Kod(pPUIUEHTHI, IPHHUMaeMble Mo rpadukam 1 u 2 puc.15
IIPH K , COOTBETCTBYIOMIEM Qpay;

Zq, M Zgy - OPJMHATHI TOYEK IIPUIOKCHHS COOTBETCTBCHHO HHEPI[OHHOTO
Y CKOPOCTHOTO KOMIIOHEHTOB CHJI, M, OIIpEAesieMble 10 hopMyJiam:

Qi = ,UiC'i,reM ; 47

ZQ,V = /jvév,rd’] (48)



Gird M Gyrg - OTHOCHTENBHBIC OPIAMHATBI TOYEK MPHIIOKEHHS
WHEPUMOHHOTO M CKOPOCTHOTO  KOMIIOHEHTOB  CHJI,
IpUHAMAaeMBbIe 110 rpadukam puc.21:

L W L4 - VHEPUUOHHBIH W CKOPOCTHOH KO3(pGUIMEHTH (asbl,

[IPUHUMAaEMBbIC 0 Tpadukam puc.22.
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Puc.19. I'paduiku k03 GUIHEHTOB THHEHHO# HArpy3Kku oT BoiH &, 6,

&, ipu d/A:

1) 0,1; 2) 0,15; 3) 0,2; 4) 0,3; 5) 0,5; 6) 1; 7 3/h = 8-15 -mrrprxoBsIe

JIMHUH

Paccrosnue ZQ OT pacuCTHOI'0 YpPOBHs BOAbI 10 TOYKHU IMPUIIOKCHUA CHUJIBI

Q npu 1:060M yAAICHHH X OT BEPLIMHBI BOJHBI 10 MPErpajbl CIeAyeT ompe-
Jensth o Gpopmyie (46), mpu 5ToM K03QGHUIUEHTH § U O, JOJDKHBI IIPHHK-
Mathcsi cornacHo rpadukam 1 u 2 puc.15 mis nanHoro 3HaueHus Y=x/A.
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Puc.20.T'paduk 3nauennit koaduunenra /g
1 -npu d/A = 0,5u A/lh = 40; 2 -npu d/A = 0.5u A/h = 20,a Taxxe npu

d/A =0,2u A/lh = 40; 3 -npu d/A = 0,5u A/h = 10,a taxxe npu d/A = 0,2u
Alh = 20; 4 -npu d/A = 0,2u A/h =10
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Puc.21.T'paduiku 3HAUECHUI OTHOCHTEIILHBIX KOOPAUHAT
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Puc.22. I'padukn 3Ha4YeHWI HMHEPIMOHHOTO [§, M CKOPOCTHOTO [4
K03 PuImeHTOB (a3bl

HAI'PY3KH oT BOJIH HA I'OPU30HTAJIBHYIO
OBTEKAEMYIO IPETPALLY

2.6. MakcuMaJIbHOE 3HAYCHHUE PABHOICHCTBYIOIICH JTHHEHHON HArpy3Kd
OT BOJIH Py ,KH/M, Ha TOpH30HTAIbHYIO 00TEKaeMyro Tperpany (cMm. puc.14,
6) ¢ nonepeunbiMu pazmepamu a < 0,14, M, u b < 0,14, m, ipu z, = b Ho (zC -
b/2) >h/2 u npu (d -z;) = b nowkHO onpenensaThCS Mo hopmyiie

Pnax = sz + P22 (49)

JUTSL IBYX CITy4acB:

C MAaKCHUMAaJIbHOM TOPHU30HTANBHON COCTaBISIIOLICH JMHEHHOW HArpy3Ku
Pxmax, KH/M, IIpH COOTBETCTBYIOIIEM 3HAYCHHH BEPTHKAIBHOW COCTABIISIO-
tieit auHeHo#H Harpysku P, kH/m;

C MAaKCUMaJlbHON BEPTUKAIBHOW COCTaBISIOLICH JIMHEHHONW Harpysku
P,maxx  KH/M, T1pu  COOTBETCTBYIOLIEM  3HAYCHHWH TOPH3OHTAIBHOM
COCTaBISIIOLICH TMHEHHOI Harpy3ku Py, kH/M.

PaccrosiHue X, M, OT BEpIIMHBI BOJIHBI IO LICHTPA MPETPAJIbl IIPU CHCTBUN
MaKCHMAaJIbHBIX JIMHEHHBIX HArPy30K Py max U Py max JOIKHBI OIIpEIENTHCS 110
OTHOCHTEIILHOM BemuuHe X = X/A, npuHuMaeMoii cornacuo puc.18u 23.
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Puc.23. I'paduku 3HaueHnit KOAIPPUINCHTOB codeTaHus O; HUHEPLMOH-

Horo (rpaguku 1) m &y - ckopoctHOro (rpaguku 2) KOMIIOHEHTOB
BEPTUKAJIbHOW JIMHEHHOW Harpy3Ky OT BOJIH

2.7. MakcuManbHOE 3HAYEHHE TOPHU3OHTAIBHONW COCTABIIIONICH JIMHEH-
HOW Harpy3ke OT BOJH Pyna, KH/M, Ha ropH30HTaIBHYIO OOTEKaeMyro
mperpamgy HeoOXOJIMMO OINpEeAeNsaTh W3 psla BEIWYWH, TOTYYaeMbIX TpH
Pa3IUYHBIX 3HAYCHHSAX X, TT0 Gopmyse

Pymex= Py + PO, (50)
rnie Py uw Py - WHEPUMOHHBIA W CKOPOCTHOM KOMIIOHCHTEHI
TOPU30HTAJIBHOM COCTAaBJISIONICH JIMHEHHOW HAarpy3kd OT BOJIH,
kH/m, onpenensiemsie o popmyaam:

Ri =—mm b™ — k648 ; (51)
2 A
2 rbhzkze 52
P = — — :
kv =D vaﬁi/ (52)

Oi 1 Oy - KOIDOUIMEHTH COYETAHHS MHEPIUOHHOTO W CKOPOCTHOTO
KOMIIOHEHTOB JIMHEHHON Harpy3ku OT BOJH, NPHHAMAcMEbIC
COOTBETCTBEHHO 1O rpadmkam 1 m 2 puc.1l8 mpu 3HaueHMH X
cornacHo 1.2.1;

8; u B, - 0603HaYEeHHUs T€ KE, YTO U B I1.2.2;

S v [, - MHEPIIMOHHBIA M CKOPOCTHOM KO3 (HUIMEHTHI POPMBI IPErPabl
C TONMEpeYHbIM CEYeHHeM B BHIC Kpyra, JIUIMICA W Tps-
MOYTOJIbHUKA, IPUHUMAEMbIe 10 Tpadukam puc.l7 mpu 3HAYSHUSIX
a/b - nns ropuzoHTanbHOM U b/a - BepTHKAIBHON COCTABIIAIOIINX
HaTPY3KH.

2.8. MakcHMalbHYIO BEJIIMYMHY BEPTHKAIBHON COCTABIISIONICH JIHHCHHOM
Harpy3kd OT BOJIH Ha TOPHU30HTAJbHYIO 00TEKaeMyro mperpany Pimax, KH/M,
HEOOXOMMO OMpENeNsITh W3 psAfa BENWYHH, IMOMYYaeMBIX IIPH pPa3HBIX
3HAYEHUSX X, IO (hopMyIIe:

Pzmex= P20 + Pz On, (53)
rne P; u P, - MHEpUMOHHBII U CKOPOCTHOW KOMIOHCHTHI BEPTHKAIBHON
COCTaBJISAIONIEH JIUHEHHOW Harpy3ku oT BoaH, KH/M, ompeme-
nsieMble 1o opMyam:

P 35 31l .
% = T T a ky&i 8 ; (54)
2 A
2 n” k%0 (55)
Pn = —oomr—— ;
v 3/09 P By

& u O - HMHEPLUMOHHBIA M CKOPOCTHOH KO3()(HIMECHTHI COYETAaHMS,
npuHUMaeMbie Mo rpadgukam 1 m 2 puc.23 mpu 3HAYCHHH X
coriacHo 11.2.1;

6; u 6, - ko3bduIMeHTHI JUHEHHONW HArpy3Kd OT BOJH, NPHHHMAaceMbIC
COOTBETCTBEHHO MO rpadukam ¢ W 2 puc.1l9 npu 3HAYEHUIAX
OTHOCHTEJILHOU OpANHATHI

d-z

b4 =—
c,rel d



S u 3, - 0603HaUEHMs T€ K€E, 9TO U B 11.2.7.

2.9. 3Hauenune ropusoHTanbHoOM Py , kKH/M, win BepTHKansHoi P, kH/M,
COCTaBIIIONIUX JIMHEHHOW HArpy3kKH OT BOJH Ha TOPHU3OHTAJIbHYIO
obTekaeMyro TIperpamy Tpy JTIOOOM €€ pacIHoJIOKEHHH X OTHOCHTEIHHO
BEPIIKHBI BOJHBI CJIEAYET ONPEAENATh COOTBETCTBEHHO 110 (popmyite (50) uu
(53), npu arom kodbduiuents coueranus A, Oy WIH &4, Oy IOIKHBI
NPUHAMATECS 110 TpadukaM puc.18u 23 s 3aganHoro 3HaueHus Y = X/A.

2.10. MakcuMajbHOE 3HAYCHUE PAaBHOICHCTBYOMICH JTHHEHHON HArPY3KH
OT BOJH Py, KH/M, Ha jexalnyro Ha IHE IIMHAPHYECKYIO mperpany (cm.
puc.14, 6), muamerp xoropoir D < 0,14, m, u D =< 0,1d, M, momkHO
ompenensitees mo hopmyie (49) nst AByX cliydaes:

C MAaKCHUMaJIbHOM TOPHU30HTAJBHON COCTaBISIOLIEH JIMHEHHOW HArpy3Ku
Py max, KH/M, TIpH COOTBETCTBYIOIIEM 3HAYCHHH BEPTHKAIBHOW COCTABIISIO-
1iell TMHeWHON Harpy3ku Py, kH/M;

C MAaKCUMaJIbHOM BEpPTHKAJIbHOM COCTaBISIOUICH JMHEHHOW Harpy3Ku
P,maxs KH/M, TIpH COOTBETCTBYIOIIEM 3HAYCHUH TOPU3OHTAIBHOW COCTABIIS-
IOLLeH JTHHEHHO# Harpy3ku Py, kH/M.

2.11. MakcuMaJbHYI0 TOPU3OHTAIBHYIO P, ma, KH/M, U cOOTBeTCTBY-
0Ly BepTUKaIbHYIO P, KH/M, mpoekuun JUHEHHOI HAarpy3kd OT BOJIH,
JNCHCTBYIONIMX HA JICKANIY0 HAa JHE IUIMHIPUYECKYIO IIperpamy, He-
00X0UMO OTIPENICIATH 10 POPMYIIaM:

Px,rmx =|:)xi d(i + vad(w (56)
9

P, = —— Rydyy» (57)
5

rne Py u Py - cOOTBETCTBEHHO WHEPIIMOHHBIN M CKOPOCTHON KOMITOHEHTHI
TOPU30OHTAJILHOM COCTABJISIFONIIECH JIMHEWHOW HArpy3kd OT BOJIH,
kH/M, onpenensieMsie mo Gpopmynam:

P 3 °p2 h 6. (58)
i =~ D=6y
=7 o
h2
Po = pgnD7HXV; (59)

& 1 &y, B; u G- 0003HaUEHNUS TE XK€, UTO B I1.2.7.
MakcuManbHyI0 BEPTHKANBHYI0 Pjray, KH/M, M cooTBeTCTByrOmIyIO
TFOpPHU3OHTaNBHYI0 Py, KH/M, NpoeKuud IMHEHHOW HArpy3Kd OT BOJIH

HE00X0MMO NPUHUMATh PABHEIMU P, oy = —— R, 1 Py = Py,
' 5

HATPY3KHU OT PASBUBAIOINUXCSA BOJIH HA BEPTUKAJIb-
HYIO OBTEKAEMYIO IIPET'PANLY

2.12. MakcuManbHyl0 CWJIy OT BO3JCHCTBHA  pa3OMBarOIIMXCS
(paspymatoruxcsi) BOMH Qg max, KH, Ha BEpTHKAIBbHYIO LHIHHIPHICCKYO
nperpany, adamerp koropoi D < 0,4d., M, HEOGXOOMMO ONPENENATH IO
OTICIBHBIM 3HAYCHHUSM CHJIBI OT BO3aeicTBhil BoH Qy, KH, mogaydeHHBIM
JUISL psijia TIOJIOKEHUH Tperpajibl OTHOCHTEIBHO BEPIIMHBI BOJHbI (prc.24, a)

X X
¢ uaTepBajiom 0,1~ , HauuHast ¢ — (rJe X - paCCTOSHKUE, M, OT BEPIIUHEI
d

t t

Pa30UBArOIIEHCS BOJIHBI IO OCH BEPTHKAIBHOU IUIMHIPUYECKON MPErpabl).

Cuna ot BoszeiictBusi BOoMH Qy, KH, 1 m000ro mojaoeHHs
UWIMHAPUYECKOM Tperpajgsl OTHOCUTENIBHO BEPLIMHBI BOJHBI JOJDKHA
omnpeneNaThes no gopmyine

Qo = Qier + Quers (60)

rne Qo ¥ Que - MHEPUUOHHBIH M CKOPOCTHOM KOMIIOHEHTBI CHJIBI OT

BO3/CUCTBHS pa3OuBarommxcs BoiH, KH, onpeaensemsie mo hopmynam:

1 2
Qcr :EPQ’D (dcr +’70,sur)5|,cr* (61)



2
Quer = _pgD(dcr + ”c,sur)dt@,cr . (62)

5
rae d; - rnyOuHa BOABI MOJ MOOLIBOM BOJHBI, M, IPHHHMaeMast
paBHoit (cM. puc.24,a):
di = dy - (hsur - /7c,sur); (63)

hgr - BbicoTa (TPaHCHOPMHUPOBAHHOIM) BOJHBI, M, IPU IIEPBOM
00pylLIEHHH B MEJIKOBOJHOM 30HE C COONIIOAEHHEM YCIOBUS hg
<0,8d;;

Nesur -IPEBBIMICHAE HAX PACYCTHBHIM YPOBHEM BOJBI BEPIIHMHEI
(rpu IepBOM OGPYIIIEHHH) BOJIHEL, M;

Qo - UHEPUMOHHBIH ¥  CKOPOCTHOW  KOI((HUIMECHTHI,
HNpUHUMaeMbIe 1o rpadukam puc. 24,6.

ﬁ- a)
453 { 1 -- Yoo
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Puc. 24.CxeMa K OIPEICIICHUIO HATPY30K OT Pa30MBAIOIIMXCS BOJH U
rpaduku 3HaYeHHI KOIPPUIMCHTOB § ¢ - KpuBast 1u Q¢ - KpuBas 2
2.13. Jlunelinyt0 Harpy3ky OT pa3OMBalOIIMXCS BOJH Og, KH/M, Ha

BEPTHKAJBHYIO IIMIMHAPHYECKYIO TPErpajay Ha rIyOHHE Z, M, OT PacyeTHOTO
ypoBHS (CM. puc. 24, 8) NpH OTHOCHUTEIHHOM yOaJCHHH OCH Mperpagbl OT

X
BCPIIMHBI BOJHBI — HCO6XOHI/IMO OIPCALCIIATH 11O q)opMyne

dy
qcr =qi,cr + qv,cry (64)
rae i Y Oy - MHEPLUHUOHHBIA U CKOPOCTHON KOMIIOHEHTBI, JTHHEHHOMN
Harpy3Kkd OT pa3OMBAIOIINXCS BOJH Ha BEPTHKAIBHYIO TIpErpay,
kH/m, onpenensemMsle o popmyam:

1 2
Qicr = EngD &icrs (65)

2
Qver = gpgD(dcr + ’7c,sur)5v,cr ., (66)
rue &« W & - VHEPUMOHHBIH M CKOPOCTHOW K03((duUIMEHTHI,
NIPUHAMAaeMbIe COOTBETCTBEHHO MO rpadukam a u 6 puc. 25 npu
dor -2
dy

ITpumeuanne. Kosdduuuentsl 4§ (puc.240) u &« (puc.256 a) cnemyer mpu-
HHMaTh MOJOXKUTENbHBIMU IpH X/0k > Ou orpunarensHpiMu ipu X/d; < 0.

3HAYCHHSIX OTHOCHUTEIIbHOMI FJ'Iy6I/IHI)I Zrel =
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Puc.25. I'padukn 3HaYEHMH HMHEPUHOHHOIO &g M CKOPOCTHOTO & ¢
K03 HUITUEHTOB

HATPY3KHU OT BOJIH HA CKBO3HOE COOPYXEHUE U3
OBTEKAEMBIX 2JIEMEHTOB

2.14. Harpy3Ky OT BOJIH Ha CKBO3HOE COOPY)KCHHE B BHIC CTCPIKHEBOM
CHCTeMbI HEOOXOMMO TMOJy4aTh CYMMHUPOBAHUEM HArpy30K, OMpEACICHHBIX
commacHo 1m.2.1-2.9 Kak Ha OTACIBHO CTOSIIHE MPErpamsl C yYETOM
MOJIOKEHUST KAKJOT0 3JIEMEHTa OTHOCHTENIBHO MPO(MIIS PACUETHONW BOJHBI.
DJeMEeHThl COOpY)KEHHsI ClIe[yeT MNPHHHUMATh KaK OTJCIbHO CTOSIIHE
o0TeKaeMble MPEerpajbl MPH PACCTOSHUAX MEKIY MX OCSIMH |, M, paBHBIX U
oonee Tpex auamerpoB D, M; mpu | < 3D (rme D - HamGonbInuii quamerp
9JIEMEHTA) BOJHOBYIO HArpy3Ky, IOJYYCHHYIO Ha OTICIBHO CTOSIIIHIA
JJIEMEHT COOPYXCHHs, HEOOXOQUMO YMHOXAaTh Ha  KOI(PPHUIMESHTHI
cOmmkenus o GpoHTy (4 M Tydy (Jf BOJH, IPHHUMaEMble 1o Tadu.14.

Tabnuna 14
OtHocuTenbHOE paccTossHue Mekay | KoadduumeHTs cOmmkenus (i 1 (f pu 3HAYCHUSIX
ocsamu nperpaz |/D OTHOCHTEIBHBIX ramerpoB D/A
L3 ]
0,1 0,05 0,1 0,06
3 1 1 1 1
25 1 1,05 1 0,98
2 1,04 1,15 0,97 0,92
15 1,2 14 0,87 0,8
1,25 1,4 1,65 0,72 0,68

2.15.Harpy3ku OT BOJIH Ha HAKJIOHHBINA 3JIEMEHT CKBO3HOTO COOPYKCHHS
HEO0OXOUMO TMOJydaTh II0 OJIIOpaM TOPU3OHTATBHOW W BEPTHUKAILHOU
COCTAaBIISIONIUX HArpy3KH, OPJWHATHI KOTOPBIX JOJDKHBI OMPEIEIIATHCS
comtacHo 1m.2.9 ¢ y4eToM 3ariayOJCHHUs 1O PaCUCTHBIA YPOBEHb M YAAJICHUS
OT BEPIIIMHBI paCYCTHOHN BOJHBI OT/IEIBHBIX YUYACTKOB DJIEMEHTA.

[Ipumeuanue. Harpy3ky OT BOJH Ha 3JIEMEHTBI COOPY)KEHHUS, HAaKIOHEHHBIE K
TOPU30HTAJIH TIOJ YIJIOM MeHee 25°, OmpeneNsiTh COOTBETCTBEHHO 1o mm.2.4u 2.8
KaK Ha BEPTHUKATBHYIO WM TOPHU30HTAIBHYIO 00TEKaeMyIo IIperpasy.

2.16./IluHaMUYeCKYIO HArPY3Ky OT BO3JCHCTBUS HEPETYIIAPHBIX BETPOBBIX
BOJIH Ha CKBO3HOC COOPY)XCHHE W3 OOTCKACMBIX OJJIEMCHTOB CICIyeT
OTpPEEIIATh YMHOXKEHHUEM 3HAaueHUs] CTAaTUYECKON Harpys3Kku, MOJy4eHHOU
coracHo mm.2.14u 2.15 0T BOJIH ¢ BBICOTOM 3aJaHHON 00ECHEYEHHOCTH B
CHCTEME U CpeAHel JUIMHOW, Ha KOd(QdUIMEHT JuHAMHYHOCTH Ky,
NpUHUMaeMbIi 1o Tabi. 15.

IIpu oOTHOWIEHUSIX NEPUOIOB Tc / T > 0,3 HEoOXOAUMO BBIIOJIHATE

L[I/IHaMI/I‘leCKI/Iﬁ pacyeT COOPYIKCHUA.

Tabuuma 15
OTHouIeHue NepHozIoB T, /; 0,01 01 0,2 0,3
Koadpuument quaamuynoctu Ky 1 1,15 1,2 1,3

T, - nepros COOCTBEHHBIX KOJIcOaHUIT COOPYKEHHUS, C;




T - cpenHuii nepuoj BOJIHHL, C.

HAT'PY3KH OT BOJIH HA BEPTUKAJIBHBIE IUJINH/IPbI
BOJIBIINX TMAMETPOB (OCOBBIE CIIYUAN)*

2.17* MakcuManbHblil ONPOKUABIBAIOIMHA MOMEHT M;,,, KHD, oT
BOJHOBOIO JaBJICHUs HA CIUIOIIHOE [HUINE BEPTHKAIBHOM KpyIJo-
LWIMHAPUYECKOH Iperpajipl, pacHoJIOKEHHOH Ha IpaBUIHO-TaIeYHUKOBOM
UM KaMEHHOHAOpPOCHOM OCHOBAHUM, OTHOCUTENILHO LIEHTPa JHUIIA CIEIYeT
oIpeneNsTs o Gopmyie

1 3
MZ, por = l—6pghD ﬁpor (6G) *

rae Boor - KO3(OOHUIEEHT ONPOKUIBIBAIONIEIO MOMEHTA C y4ETOM
MPOHUIIAEMOCTH OCHOBaHUS, MPUHUMAEMBbIH 1Mo Tabi.15a*.

TlonHpIi MakCUMaIbHBIN OMPOKUABIBAIONIMI MOMEHT, ACHCTBYIOIIMI Ha

mperpamy, oOIpenesieTcs Kak cymMMa JBYX MOMEHTOB. MOMEHTa OT

MaKCHUMaJIbHOH CHJIBI Qmay PABHOTO IPOM3BENCHUIO STOH CHIBI, OIIpe-

nemsieMont mo 1m.2.1, Ha miedo, onpeaensieMoe 1o m.2.5, ¥ MakCHMalbHOTO

MOMEHTa, omnpezesssemoro mo popmyie (66a) * u comamaromero mo ¢ase ¢

MaKCHUMaIbHOM CHITON Q.
Tabauma 15a*

di 3uauenns KodpPuumenToB Sy 1pu 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*. BonHoBoe nasienue p, klla, B TOUKe MOBEPXHOCTH BEPTUKAILHOM
KPYIJIOLWIMHAPUYECKOH Iperpaasl Ha riryouHe Z > 0 B MOMEHT MakcuMyMma
TOPHU3OHTAIIBHOM CHIIBI Qmax HEOOX0AMMO ONpesieIIsiTh 0 GopMyIIe

: chk(d - 2) (660"
P=mMA hkd X
rae X - kodddummeHT pacrpeneiacHus IaBICHUS, MPUHAMAEMBIA 10
Tabm.156*
Tabmuma 156*
6, rpan 3nauenue Kod(PUIHEHTA Y TIPH
D/A

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

6 - yronm wMexay JydoM Ha0erarmomied BOJHBI M HANpaBICHHEM Ha

paccMaTpMBaeMy0 TOYKY M3 [EHTpa mperpamsl (mmst mepeamei oOpasyromeit
uuaapa 8 =0)

JlaBieHue p B TOUKAx, JIEXKAIMX BBIIIE PACYETHOIO YpoBHs Boabl (z<0),
npu Y > O npuHUMaeTcs 110 JUHEAHOMY 3aKOHY MEXIy p Ha yposHe X = O,
omnpezeseMsM 110 popmyie (66 6)*, u p = 0 na yposue z = -xh; a npu Y<O



1u1st Touek Ha riayoune 0 < Z < - yh - takke 1o nuHeiiHOMY 3aKoHY Mexay p=0
npu z= 0u p, onpezaenseMbiM o popmyie (66 6)* npu z= -xh.

2.19* MakcuMaJbHYI0 TOHHYI CKOPOCTD Vi max, M/C, B TOUKaX, pacloio-
JKEHHBIX Ha KOHType mperpaasl (6= 90°u 270°) u Buepeau mperpausl Ha
paccrosuuu 0,25\ ot kouTypa nperpanst (B 8= 0°), cieayeT onpeaensiTs mno
¢dopmyne

h 1
v =2¢, — 00—, 663)*
b,max VT Tehikd (66s)

rae kodpduuueHT @, npuHuMaeTcs mo Tadi.15*

Tabiuma 158*

[onoxxenue pacuyeTHbIX TOUEK 3uauenne kodhdurmenta @, npu D/A
0,2 0,3 0,4
Ha xoHTYype nperpaibt 0,98 0,87 0,77
Briepenu mperpa st 0,67 0,75 0,75

3. HATPY3KHN OT BETPOBbBIX BOJIH HA BEPEI'OYKPEIIH-
TEJBHBIE COOPYXKEHMUS , 1 CYJOBBIX BOJIH HA
KPEIIJIEHUA BEPEI'OB KAHAJIOB

HATPY3KHU OT BETPOBBIX BOJIH HA BEPEI'OYKPEIIU-
TEJIBHBIE COOPYXKEHMUS

3.1. MakcumanbHble 3HAY€HHs TOpH3OHTANRHONW P, kH/M, wu
BepTuKanpHbiX P, u P, xH/M, mpoekumii paBHOACHCTBYIOIICH NTHHEIHON
Harpy3KH OT BOJIH Ha II0/IBOJIHBIH BOJIHOJIOM TIPH JI0>)KOMHE BOJIHBI HEOOX0HU-
MO IIpUHHMaTh II0 OIIOpaM OOKOBOTO ¥ B3BEIIMBAIOIIETO BOJIHOBOTO
nasnenusi (puc.26), npu aToM p, klla, JOIHKHO ONpenensThcs B 3aBUCHMOCTH
OT Z ¢ y4EeTOM YKJIOHA JHA | 10 hopMyiam:

a) npu ykione i < 0,04:

Z=2z11pu 7, < 2, pr = PY(21 -24); (67)
NpH 71 =2, P1 = P (68)

p) d-z
z=122,p, = pgh(0,0lSE +Q 23d—1j - P9z, , (69)

z2=2723=d, ps= ka2 (70)
0) npu ykione ana i > 0,04:
Z= 7y, p; onpenensiercs 1o Gopmynam (67)u (68);
2=, = M(2-z); (71)
z=273=d, p3=p2 (72)
TJIe Z; - OPIMHATA BepXa COOPYKCHHUS, M;
Z, - Op/iMHATA TOOIIBEI BOJHEI, M, 1Mo Ta01.16;
Ky - ko3 duipent, npunumaembiii o Tabn.17;
Z, - OpIMHATa TOBEPXHOCTH BOIBI 3a MOJBOJHBIM BOJHOJIOMOM, M,
onpenaenseMas mo Gopmyiie
2= -kd(z - ) +z; (73)
Kiq - kO3 durment, npuHUMaembIii Mo Tab.16;
Zs - opauHata rpeOHs BOJIHBI TEepel TOABOIHBIM BOJHOJIOMOM, M,
npuHrMaeMast 1o Tabiu.16.




Puc.26. 3H}OpI)I BOJIHOBOI'O JAaBJICHUSA Ha HO,HBOL[HLIﬁ BOJIHOJIOM

Tabuuua 16
OtHOCHUTENbHAS 0,4 0,5 0,6 0,7 0,8 0,9 1
BeIcoTa BostHbl h/d
OTHOCHUTEILHOE 0,14 0,17 0,2 0,22 0,24 0,26 0,2
MTOHIYKCHHUE
TO/IOIIBBI BOJIHBI
2/d
OTHOCHUTEILHOE -0,13 -0,16 -0,2 -0,24 -0,29 -0,32 -0,3
NpEBBILIEHNE TPeOHs
BOJIHHI Z5/d
Kosddunmenr kg 0,76 0,73 0,69 0,66 0,63 0,6] 0,5

Tabuuua 17
TlosnorocTs 8- 10 15 20 25 30 35
BOJTHBI ]/h
Koadpduuument | 0,73 0,75 0,8 0,85 0,9 0,95 1

3.2. MakcuManbHyl0  JIOHHYIO  CKOPOCTB  Vpmax, M/C, mepen
0eperoykpernuTesIbHBIM COOPYKEHHEM HE00OX0IMMO OIPEeNeIIsiTh 110 (opMyJe
(12), rae xko3bpumeHt Ky npuHUMAaeTCs:

a) JUT BEPTHKAIBHOW MM KPYTJIIOHAKIOHHOHN CTEHBI 10 Tab.3;

0) JUTs TIOIBOTHOTO BOJIHOJIOMA 110 Tabr.18.

Tabiuma 18
OTHOCHUTENbHAS JTHHA BOJHBI j/d <5| 10| 15 20u
Oosee
Koadduuuenr kg 0,5 0,7| 0,9 1,1

MakcuManbHyI0 ~ JOHHYIO ~ CKOPOCTb  BOIBI  Vhmax, M/C, TEpen
OeperoyKpenuTeIbHBIM COOPY)KEHHUEM TPHU Pa30MBAIOIINXCS M MPHOOWHBIX
BOJIHAX HaJUICKHUT ONPEAENATH COOTBETCTBEHHO 110 popmynam (18)u (24).

Jonyckaemble 3HA4€HHs HEPa3MBIBAIOIINX JIOHHBIX CKOPOCTEH JIOJKHBI
NPUHUMATKCS coracHo m.1.9

3.3. MakcuMajbHble 3HA4Y€HHs TOpU3OHTaNbHOH Py, kH/M, u BepTH-
KabHON P, kH/M, npoekuuii paBHOIAEHCTBYIOIIEH JTMHEHHOW HArpy3Kd OT
pa30MBAIOLIMXCS M Pa3pyLIAOUIMXCS BOJH HAa BEPTUKAIBHYIO BOJHO3a-
IMIATHYIO CTeHy (IIpH OTCYTCTBHH 3aCBHIIKM TPYHTa CO CTOPOHBI Gepera)
HEOOXOJMMO IPUHMMATh IO JI0paM OOKOBOTO H  B3BELIMBAIOIIETO
BOJIHOBOT'O JiaBJiicHu#t (puc.27) ,npu 5ToM 3HaveHus p, kIla, u 7., M, TOIDKHBI
OMPEJICTATHCS B 3aBUCUMOCTH OT MECTA PACIIOIOKEHHUS COOPYKEHUSL:

a) MPH PACIOJOKEHUH COOPYKEHHS B CTBOPE MOCIIEAHETO OOPYIICHUS
npuOoitHbIX BOMH (prc.27,a) 1o hopMyiam:

A
p=py = Ay, 0,033; +075; (74)

p
e =-—r; (75)
29



J) I Auig

Puc.27.Dm0pbl BOJTHOBOTO JAaBJICHUS HA BEPTHKAIBHYIO BOJHO3AIIUTHYIO
CTEHY IPH PACTIONIOKEHHH COOPYKEHUSI:
a - B 30HE IPUOOMHOM BOJHBI; O - B IPUYpPE30BOH 30HE; B - 32 JINHUCH

ypesa

6) mpH pacIoIOKEHUH COOPYKEHHS B NPUYPe30Boii 30HE (puc.27. 6)mo
hopmymam:

p=p = 1-0,3i P (76)
ay/ U
L (77)
A
B) MpH PACIOJIOKECHUM COOPY)XKEHHs Ha Oepery 3a mnuMHHEH ype3a B
npenesax Hakara BojH (puc.27.8) o GopMyiam:
a
p=p =07 1-—|p ; (78)
a /) u
P
e =-""; (79)
A
rie /], - TMPEBBILICHHE TPeOHS BOJHBI HAJl PACYCTHBIM YPOBHEM B CTBOpE
BOJIHO3ALUTHOMN CTEHBI, M;

hy, - BeICOTa pazbuBaroiinxcs (pa3pyLaIuxcs) BOJH, M;

Q, - pPacCTOSTHHE OT CTBOPA MOCIIETHET0 OOPYIICHUS BOJIH J0 JIMHUH ype3a
(mpuype3oBas 30Ha), M:

Qi - PacCTOSIHUE OT CTBOPA MOCIIEAHET0 OOPYIICHUS BOJIH JI0 COOPYKCHUS,
M;

Q) - pacCTOSIHUE OT JIMHUY YPe3a BOJbI IO COOPYKEHUS, M;

Q; - pacCcTOsHHE OT JIMHHM ype3a BOJBI O IpaHHIBI Hakata Ha Oeper
paspylIuBIIUXCST BOJH (MPU  OTCYTCTBUU COOPYXKEHHS), M,
ompezensieMoe o Gpopmyie:

ar = Nrun 106 CLY Y, (80)
hrun 196 - BBICOTA HaKaTa BOJTH Ha Oeper, M, omnpenersiemas mo 1m.1.14*.
Ipumevanns. 1. Eciu opauHara Bepxa coopyxenus z; = -0,3h, M, To BeMYHHEBI
BOJIHOBOTO JaBJIeHUsI, omnpezersiemMbie 1o (Gopmynam (74), (76), (78),neobxomumo
YMHOXKATh Ha KO3QUIUEHT Ky, puHIMaeMbIii mo Ta6m.19.
2. Harpy3ku oT npHOOMHBIX BOJH Ha BOJHO3AIIUTHBIC CTCHBI IPH PACIIONIOKCHUH
WX B IPHOOIHOMN 30HE ClIeyeT onpeaensTs cornacHo m.1.12.



Tabiuma 19
Opauuara Bepxa coopykennst z, M | -0,3h 0,0 +03h +0,65
Kooddumment Ky 0,95 0,85 0,8 0,5

3.4. MakcuManbHble 3HAY€HHs TOpu3oHTanbHOU P,, kH/M, u Beptu-
kanmbHOU P, kH/M, mpoekuuii paBHOACHCTBYOIICH JTUHEHHON HATPY3KH OT
PaspyLIMBIINXCS BOJIH HAa BEPTHKAIBHYIO BOJHO3AIIUTHYIO CTeHy (¢ 3a-
CBIIIKOH TPyHTa CO CTOPOHBI Oepera) MPH OTKATe€ BOJHBI HEOOXOIUMO
NPUHUMATH IO 3MI0paM OOKOBOTO M B3BEIIMBAIOIIETO BOJHOBOTO JaBIICHHUMN
(puc. 28),npu aToM 3Hauenue Py, klla, TOHKHO onpenesaThes no Gopmyie

Pr = PY(8z-0,75y,) (81)
rae Az - NOHWKEHHUE IMOBEPXHOCTH BOABI OT PACUCTHOTO YPOBHS MEpen
BEPTUKAJIBHON CTEHOM MpH OTKaTe BOJHBI, M, NMPUHUMAEMOE
PaBHBIM B 3aBHUCHMOCTH OT PaCCTOSIHUA @ OT JIMHUM ype3a BOJIbI
o coopyxenust; npa a; = 3h, Az, = Ou mpu aq;, < 3y AZ =
0,2%y,.

Puc.28. 3H}OpLI BOJIHOBOT'O J1aBJICHWA Ha BEPTHUKAJIbHYIO BOJIHO3AIIUTHYIO
CTCHY IIPHU OTKATC BOJIHBI

3.5. BonuoBoe namnenue p, klla, Ha KPUBOJIMHEHHBIA y4aCTOK CTCHBI
HEOOXOIMMO MPUHUMATH TI0 JITIOPE BOJHOBOIO JABJICHHS HA BEPTHKAIBHYIO
CTCHY COMIAacHO m. 3.3 ¢ OPHEHTHPOBAaHHEM JTOH JMIOPHI MO0 HOPMAaTIH K
KPUBOJIMHEHHOI noBepxHocTH (puc. 29).

Purc.29. Dmopa gaBieHMs BOJIM Ha KPUBOJHUHEHHBIN y4aCTOK
BOJIHO3ALUTHOMN CTEHBI

3.6. MaxcumanpHble 3HAa4YeHWs TIOPH3OHTANBHBIX P, .« Pyin KH, n
BepTUKaNbHOW P, kKH, mpoekuuii paBHOAEUCTBYIONIEH JINHEWHOW HATPY3KH OT
BOJIH Ha 3JIeMEHT OyHbI HEOOXOAMMO MPHHUMATH IO 3IMOpaM OOKOBOTO U
B3BEIIMBAIONIETO BOJHOBOrO mapieHust (puc.30), mpu OSTOM 3HAYCHHUS
BOJIHOBOTO [IaBJICHWS Ha BHEIIHIOIO P, Klla, u TeHEeBYIO pin, Klla, rpanun
OyHBI ¥ COOTBETCTBYIOLIME BO3BBIIICHHUS I'DEOHS BOJHBI /Jot M, U Mint M,
JIOJDKHBI OTIPENICIATHCS 10 (hopMyTam:

3 2
pext(int) = Z ka,pgh(1+ cos a) , (82)

Pext Pint
NMext = v it T ) (83)
et A
rae K, - k03¢ dunument, npuaumaemMsiii 1o Tabn. 20,B 3aBUCHMOCTH

OT yTiia & moaxoa GpoHTa BOJHBI K OyHE.



)

Puc. 30.3mr0pbl BOJIHOBOTO IaBJICHUS HA OyHY

Tabumua 20
I'panb OyHBI ctga Kosddunuenr K, npu 3Havennn | / A
0,03u menee 0,05 0,1 0,21 Gonee

BuemnHss - 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

HAT'PY3KH OT CYJOBBIX BOJIH HA KPEIVIEHUS BEPEI'OB
KAHAJIOB

3.7* BseicoTy cynoBoii BOJNHBI hg,, M, HEOOXOIHMMO OIPENEIATH IO
dhopmyie

. (84)

rue dsu |- ocajka u jutuHa cyaHa, M;
O0- K03(QHULUEHT TOJHOTHI BOJOU3MELIEHHUS CY/IHA;
Vagm - JOIyCKaemasl IO OJKCIUIyaTalHOHHBIM , TpeOOBaHHSIM
CKOPOCTb CyaHa, M/c, onpeaeisieMas 1mo Gopmyiie

T+ akr cos(l— ka)

A
Vadm = 0.9,/| 6cos - 2(1— ka) g—; (85
b
ka - OTHOLICHHC HOHBOHHOﬁ IIomaan IONEpPEYHOTO CCUCHUA
CyIlHa K TUTOIIIA ! J)KUBOTO CEUeHUs KaHaa A, M2;
b - mmpuna xanana, M, Mo ype3y BOJIBI.

3.8. Bricory Hakara hyg,, M, cymoBoii BoaHbl Ha otkoc (puc. 31) ciemyer
oTIpeNIeIIATh 1o hopmyrie

2
v
05Ny, + 0,05tgg - 29
g
hea = B . (86)
rsh ~ 7 1- 0,05:tg¢
rIe Ly - K0>GOULIUEHT, TPUHAMAEMBIA IS OTKOCOB, OOJIMIIOBAHHBIX

CIUTOIIHBIMH TUTUTaMH, paBHbIM 1,4, kameHHBIM MoIeHHeM - 1,0
1 KaMeHHOU Habpockoii - 0,8.



3.9. MakcumaibHOE 3HaU€HHE JIMHEHHOM Harpy3KH OT CyJOBOW BOJIHBI Ha
KperieHus: OeperoB kananoB P, kH/M, ZODKHO MPUHHUMATHCS MO SMIOpaM
BOJIHOBOTO JAaBiieHus (cM. puc.31), mpu 3ToMm 3HadeHus p, klla, He0OX0AUMO
OIIPEIENIATh B 3aBUCUMOCTH OT Z IO hopMyJIam:

a) TIPH HaKaTe BOJHBI HA OTKOC, YKPEIUICHHBIN uTamMu (cM. puc. 31,a):

z=7="-hg, p=0 (87)
Z=2 =0, P2 = 1,3%hsh (88)

2=2;=1,5g\/1+ ctg>¢ . ps=0,50ghs, (89)

Puc.31. Dmropsl qaBiieHus CyAO0BBIX BOJH Ha KPEIUICHHUS O€pPEeroB
KaHaJIOB
a - IpH HaKaTe BOJIHBI HA OTKOC; 6 - IIPH OTKATe BOJHBI C OTKOCA; 6 - [IPH
JI0KOMHE BOJIHBI Y BEPTHKAJIBHON CTEHBI
0) mpu OTKaTe BOJIHBI C OTKOCA, YKPEIIEHHOTo tumutamu (cM. puc. 31p):
z =z =Nz, p;=0; (90)
2=2,=0,%g, p2=-09(0,54-A%); (91)
z=2z3=diy, P3=pP2; (92)
B) IIPH JIOXKOMHE BOJIHBI Y BEPTUKAJIBHOM CTEHBI (CM. puc, 31s) :
z =z =Az, p;=0; (93)
2=2,=0,%g, p2=-09(0,54-A0%); (94)
Z2=23=0g,, P3=pz (95)
Z =2, =dg+d,, p4=0, (96)
rae iy - rIyOrMHa HU3a KPEIUICHHS 0TKOCa, M;
h - r1yOrHA 3a0MBKH ILIIYHTA, M;
AZ - TOHWKEHHE YPOBHS BOIBI, M, 3a KpeIuleHueM Oepera KaHaia
BCIIECTBHE (DUIBTPALIMH, IPUHUMAEMOE PABHBIM:
0,25y, - I KpeIIeHHs1 NPOTSHXKEHHOCTHIO MO OTKOCY OT PacyeTHOrO
YPOBHS BOJBI MEHEE 4 M C BOJOHENPOHHUILIAEMBIM YIIOPOM;
0,2ng, - TO e, ¢ IPOTKEHHOCTHIO Goiee 4 M ¢ YIIOPOM B BUJIE KAMEHHOM
NPU3MBI;
0,1hg, - I BEPTUKAIBHOU MIIMTYHTOBOU CTEHKH.

4. HATPY3KH OT CYIO0B (IINTABYUUX OBFBEKTOB) HA
I'MAJPOTEXHUYECKHUE COOPYXEHUA

4.1.* Tlpn pacuere THIPOTEXHHMYECKUX COOPYKCHUH HA HAarpy3Kd OT
cynoB (1aBy4ux 00BEKTOB) HEOOXOAUMO OMPEACIATD!

Harpy3KkH OT BETpa, TEUCHHMsS U BOJIH Ha IUIaBYy4YHe OOBEKTHI COTIACHO .
4.2 - 4.4%

Harpy3ku OT HaBajla Ha NPUYAILHOE COOPYXKEHHE INPHIIBAPTOBAHHOTO
Cy/iHa IIpU JICHCTBUHU BETPA, TEUCHUS U BOJIH COIIACHO II. 4.7%;

Harpy3KH OT HaBaJla Cy/iHa IIPU €ro I0IX0/€ K IOPTOBOMY IPUYaJIbHOMY
coopyKeHHI0 coryacHo mir. 4.8*- 4.10;



HArpy3Kd OT HATSHKCHUS INBAPTOBOB INPH JCHCTBHU HAa CYIHO BETpa H
TeueHus cornacuo mir. 4.11u 4.12.

HAT'PY3KHU OT BETPA, TEYUEHHUSA U BOJIH HA IIVTABYYHE
OBBEKTHI

4.2. Tonepeunyro W, xH, n npononenyro W, kH, cocrapnsroniye cuibt
OT BO3JCHCTBUS BETpa HAa IUIABYYHE OOBEKTHI CIEAYCT OMPEICIATH IO
(dopmynam:

JUTS CYZIOB ¥ IUTABYYUX TPUYAIOB C OIIBAPTOBAHHBIMU CYIaMU

-5, .2
Wy = 7360010 ~ Aqvgé; 97)
W, = 49,0010 ° A v2E; (98)
JUIA TUIaBYy4YHUX TOKOB
W = 79,5D10_5Aqv§; (99)
W, = 79,5010 ° Av2; (100)

rae  Aqu A,- COOTBETCTBEHHO OOKOBas M JI0OOBas HA/(BOIHBIE MIONIAAN
IapyCHOCTH (CHIlydTOB) ILIABY4YHX 0OBEKTOB, M,
Vg MV, - COOTBETCTBEHHO TIIONEpEYHas M MPOAOJbHAsS
COCTaBJISIONIME CKOPOCTH BETpa 00eCIeueHHOCTRIO 2 % 3a HaBH-
TalUdOHHBIN TIepHo, M/C;
&- koadduIMeHT, npuHUMaeMbIid 1o Tabn. 21, B KoTOpoil &y -
HAWOOJBININI TOPU3OHTANBHBIA pa3Mep IMONMEPEYHOro WU
MPOJIOJIEHOTO CHIIY3TOB HAJIBOJTHOM YaCTH IIABYYEerO 0OBEKTA.
HpI/IMe‘{aHHe. Hnomazm NMapyCHOCTH CJICAYET OIPECACIIATh C yUETOM Hnomaneﬁ
OKpaHUPYIOMIUX Mperpa, paciojJ0KEHHBIX C HABETPECHHOU CTOPOHBI.

Tabimma 21
HawuGompimii pa3mep cumysta 1o 25 50 100 20@ Gonee
1aBy4ero o0beKTa dp, M
Koadpuumenr § 1 0,8 0,65 0,5

4.3. Ilonepeunyto Qy, kH, u npononsuyto N, kH, cocraBsiomue cuibt
OT BO3ICHUCTBUS TECUCHWS Ha IUIABYYMH OOBEKT CIENyeT ONpeNeisTh II0
(dopmynam:

Qu = 0597V ; (101)

Ny = 05947, (102)

rae A u A; - COOTBETCTBEHHO OOKOBas M J100OBas MOABOIHBIC ILIOIIAIN
MapyCHOCTH IUIaBYYUX OOBEKTOB, M

Vi U V| - TIONIEPEYHAs U MPOJOJbHAS COCTABISIONIAC CKOPOCTH TCUYCHUS
obecrieueHHOCThIO 2 %0 ra HaBUTAMOHHBIN IEpUO/], M/C.

4.4*, MakcumanbHbie 3HadeHus momnepeuHod Q, kH, u mpomoneHoi N,
KH, ropu3oHTANLHBIX CHJI OT BO3JCHCTBUS BOJIH HAa IUIABYYHEC OOBEKTHI
CJIEIyeT ONPENENIATh 10 PopMyIam:

Q = XyP9hA; (103)*
N = yoghA,, (104)

rae X- K03 DHULUEHT, TPUHUMAEMBIH 110 puc. 32, HA KOTOPOM s -
ocaJika IIaBy4ero 00beKTa, M;

W - xoodduiment, mnpuHEMaeMbld mo Tabn. 21a*, B KoTOpOH @ -
HAMOOJBINUI TOPU3OHTAIBHBIA pa3Mep MPOJOIBHOTO CHIYITa MOBOTHON
YaCcTH IUIABYYEro 00bEKTa, M;

h - BeIcOTa BONIH 00ecneueHHOCTHIO 5 % B cucTeMe, M;

A u A, - 0003HaueHuUs TE K€, 4TO U B 1. 4.3.
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Puc. 32.T'paduk 3HadeHnii kodhdunmesTa

Tabmuma 21a*
a\/j 0,5u menee 1 2 3 4u bonee

Koadpdunuent p 1 0,73 0,5 0,42 0,4

Ipumeyanue. Ilepuos U3MEHEHHs BOJHOBOI HArpy3KH CIEIyeT NPHHHMATh
PaBHBIM CpPEJHEMY HIEPUOY BOJIH.

4.5. Tlpu pacuere THIPOTEXHUYECKUX COOPYKCHHH Ha JeHcTBHE
Harpy3ok, IepeJalolnxcst OT IUIaByYnX 00bEKTOB Ha Majbl, KOPHEBBIE YacTH
OpUYAJIOB M aHKEPHbIE OMOPBI ([T MPHUHATOrO KOJMYECTBA, Kanubpa
JUINHBI CBSI3€H, 3HAUEHMs] HATSXKEHUS CBSA3€H B MEPBOHAUAIBHOM COCTOSHUH,
Macchl TIOJBECHBIX TIPY30B M MeECTa HX 3aKpCIUICHHUS), HEO0O0XOAUMO
OIPENEIATD.

TOPU30HTAJIbHBIE U BEPTUKAJILHBIE HATPY3KU HA COOPYKEHHS U aHKEPHBIE
OIIOPHI,

HanOOJIbIINE YCHIIHS B CBA3SX;

HepeMeIIEHHS IIIaByYHX 00bEKTOB.

HpI/IMe‘{aHHe. Ha MOpAX C IMpUWIMBaAMHU W OTJIHMBaMH OIIPEIACICHUC yCI/IJII/Iﬁ B
DJIEMCHTAaX PACKpPCIUVICHUA CIEAYET HNPOU3BOAUTL IIPpU CaMOM BBICOKOM H CaMOM
HU3KOM YPOBHSX BO/bI.

4.6. Hany3KI/I Ha aHKCPHBIC OINOPbI, YCWIHA B CBA34X U INCPEMCLICHUSA
I1aBy4ux 00BEKTOB H606XOHI/IMO OIpeACIATh C YUCTOM AMHAMUKU ,HeﬁCTBPIﬂ
BOJIH, IpU 3TOM COOTHOLICHUSA MNEPHUOJAOB CB060,HHI)IX 1 BbIHYKJICHHBIX
KoJIeOaHuit IJIaBy41ux 00BEKTOB JOJDKHBI [NPUHUMATBCA W3 YyCJIOBUA
HCAONMYHICHUS PE30HAHCHBIX SIBJICHHH.

HAT'PY3KHU OT HABAJIA
HOPUIHIBAPTOBAHHOI'O CYJHA HA COOPYXXEHUE

4.7* JluHeWHyr0o Harpy3Ky OT HaBaja IIPHIIBAPTOBAHHOIO CyAHA Ha
coopyxenue (, kH/M, mox neiicTBuem BeTpa, TEYCHHS W BOJH, BBICOTA
KOTOpBIX IIPEBBINIAET JOIyCKaeMble 3Ha4deHWs 1o Tabin. 216* ciemyer
OIIpeEeNATh 1o hopmyie

q-= 1,1—Qt°t , (105)
lg
rae QIOI - HOHepe‘IHaﬂ cujia oOT cyMMapHoro BOSHCﬁCTBHﬂ BeTpa,

TedeHus U BoiH, KH, onpenensiemas cornacuo m. 4.2, 4.3, 4.4% 4.6;

lg - IUTMHA yYacTKa KOHTAKTa CyJHA ¢ COOPY)XEHHEM, M, IPUHUMAeMasl B
3aBHCUMOCTH OT COOTHOIICHHWS JUIMHBI mpuyana L, M, u umHBI
npsAMONMHENHOM vactu G6opra cymHa (wiu obnoca) |, M, COOTBETCTBEHHO:
npu L=1 Ig=l;
opu  L<l Ig=L.

[Tpumeuanue. {ins npuyaabHOro GpoHTa, 00pa30BaHHOTO HECKOJIBKUMH OIIOpaMU
WIM TanaMH, paclpenesieHue Harpy3ku OT MNPHIIBAPTOBAHHOTO CYAHA CIEIyeT

NpUHUMAaTh TONBKO HAa TE€ U3 HHUX, KOTOpBIE paclojaraloTcs B Mpejenax
IpSAMOJIMHEIHOH yacTu 6opTa cyaHa.

Tabuuma 216*

| Vron noaxoaa Gpponta | Jlonyckaembie BHICOTBI BOIH Nso, M, /U1l Cy/iHA ¢ PacUeTHBIM |




BOJIH K JIMaMETPaIbHON Bojiou3MeleHrem D |, Teic T
IJIOCKOCTH CyJIHA 4,
rpan
10 2 5 10 20 40 100 200
OoJiee
Jlo 45 0,6 0,7 0,9 1,1 1,2 1,5 1,9
90 0,9 1,2 1,5 1,8 2 2,5 3,2

HATPY3KH OT HABAJIA CYJHA ITPU MOJAXOAE K COOPYKEHHIO

4.8*, KUHETHYECKYI0 SHEPIHIO HaBasla CyaHa Eq, x/Ix, npu noaxofe €ro K

MOPTOBOMY NIPHYAIIEHOMY COOPY>KEHHIO CIEIYET ONPENeNsATh 1Mo Gopmyiie

Dv2

Eq =y—, (106)
2
rae D - pacdeTHOe BOJOU3MEIICHHUE CY/HA, T;
V - HopMasbHast (K MOBEPXHOCTU COOPYXKEHHUS) COCTABIIIONIAS] CKOPOCTH
MoAX0/a CyHa, M/c, MpUHIUMaeMas 1o tabi. 22;
Y - xod3hduMenT, TPUHUMACMbIA M0 Taba. 23, Mpu 3TOM I CYIOB,

MIBapTyIOIMXCsl B OaulacTe WM IOPOXKHEM, TaOlIMuHble 3Ha4YeHHs (U
HeoOxoxuMo yMeHbIath Ha 15%.

IIpumeuanne. [Ipu onpeneneHny KHHETHYECKOH SHEPTUH HaBala MOPCKHUX CYIIOB
BOJIOM3MEIIEHHEM 10 5 ThIC. T, IIBApTYIOIIMXCS Ha HE3AIIUIICHHON aKBaTOPHH,
HOPMAJIBHYIO COCTABIIIIOIIYI0 CKOPOCTH IIOJXO0Ja, HPUHUMAeMylo Io Tabin. 22,
clieqyeT yBenanuuBath B 1,5pasa.

Tabiuma 22
Cyna HopmaiibHasi COCTaBIISIFOIIAst CKOPOCTH MOAXO0/A CYIHa V, M/C, C pacYeTHBIM
Bogousmenienuem D, TeIC. T
10 2 5 10 20 40 100 200 601ee
Mopckue 0,22 0,15 0,13 0,11 0,1 0,09 0,08
Peunbie 0,2 0,15 0,1 - - - -
Tabumua 23
KoHcTpyKIny npudanbHbIX COOPYKESHUI Koobdunment ¢ st cymnos
MOPCKHX PEUHBIX
HaOepesxHble 13  OOBIKHOBEHHBIX WIH  (JPaCOHHBIX 0,5 0,3
MacCHMBOB, MAaCCHBOB-TMI'AHTOB, 000JIOYEK OOJIBIIOrO
MaMeTpa U HabepeXKHbIe YTOJIKOBOTO THIA; OOIbBEPKH,
Habepe)KHbIC Ha CBAHBIX OMOpax C MEPEIHUM IIITYHTOM
HaOepexHble 3CTakagHOrO WJIM MOCTOBOTO  THIIA, 0,55 0,4
Habepe)XKHbIC HA CBAWHBIX OMOpax ¢ 3aJHUM LIITYHTOM
IIupcbl  dcTakagHOrOo WM MOCTOBOTO THIA, MaJIbl 0,65 0,45
IpUYaIbHbIC
Ilasbl IpUYaIbHbIE TOIOBHBIC WITH PA3BOPOTHBIC 1,6 -

4.9. IlonepeuHyto ropu3oHTanbHyt0 cuny Fg, kH, oT HaBana cynHa mnpu
MOAXO0/E K COOPYKEHUIO HEOOXOANMO ONpeNesIsiTh s 33JaHHOTO 3HAYCHUS
SHEpruu Hapamna cyaHa Eq, x/Ik, no rpadukam, MoIyYeHHBIM COTJIACHO CXEMe
puc. 33,cnenys 1o HarpaBJICHUIO IITPUXOBOH JIMHUH CO CTPEIIKAMHU.
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Puc. 33.Cxema nocTpoeHus rpadikoB 3aBUCUMOCTH aehopMariuii
0TOOMHOrO yCTpOiCTBa (M NPUYAIBLHOIO coopyxkenus) f,

a - OT dHepruu Eyy; 0 - oT Harpysku Fq

Cymmapnas osHeprusi aedpopmammu  FEyy, KJK, ITODKHA BKIIOYATh,
JHEpTuio, AedopManui OTOOWHBIX YCTpPOHCTB E,, xJk, W 3Hepruto



JqeopManuy MpUYAIBHOTO coopykeHus Ej, kJ[x; npu Ee = 10E; Bennuuny E;
JIOITyCKAeTCs HE YIUTHIBATh.

DHepruto nedopMalui, MpHYaIbHOTO coopyxkenus E;, xJbxk, ciuemyer
OTIpeIeIIATh 10 hopmyrie

2
1 I:q
E =—0, (107)
2 K
rae k| - Koa(b(l)I/IHI/IeHT JKECTKOCTU TMPUYAJIBHOTO COOPYXKCHUS B

TOPU30HTAIBHOM MONEPEYHOM HampasieHuH, KH/M.
IIpononbuas cuna F,, kH, oT HaBana cyHa Mpy NOAX0E K COOPYKEHUIO
JIOJDKHA OIpesielIsiThes 1o hopmylie
Fn = iUF qr (108)
rie M - K03(DULMEHT TpeHHUs, TPUHUMAEMbIH B 3aBUCUMOCTH OT
Marepuasa JIMIEBOW MMOBEPXHOCTH OTOOMHOIrO yCTPOWCTBA: HpHU
MOBEPXHOCTH 13 OeToHa win pe3unsl U = 0,5;mpu mepeBsHHON
nosepxHoctu U= 0,4.
4.10. lomyckaeMoe 3Ha4e€HHE HOPMAJIBHOM K IMOBEPXHOCTH COOPYKEHUS
COCTABIIFOIICH CKOPOCTH MOAXO0a CYAHA Vagm, M/C, HEOOXOIUMO ONPECTIATh
1o gopmyie

2Eq
Y = | (209)
adm ’
yb
rue Eq - sHeprus Hasana, kJ[k, mpuHumaemas no rpaduxam,

MMOJYYEHHBIM COTJIAaCHO CcXeMe puc. 33 i cioydas
HauMeHblIeH JomyckaeMod cunbl  Fg, Ha mpuuansHoe
coopyxenue (nnu Ha GOpT CyaHa) ;

{u D - 0603HaUYCHUS T€ ke, UTO U B I1. 4.8*.

HAI'PY3KH HA COOPYKEHUA OT HATAKEHUSA HIBAPTOBOB

4.11. Harpy3kud OT HATSDKCHHS IIBAPTOBOB JOJDKHBI ONPEHCISATHCS C
YYETOM paclpesiesieHnsi Ha NIBAPTOBHbIE TyMOBI (MJIM PBIMBI) MOMEPEYHON
cocraBisionie cymmapuon cuibl Qyy, KH, OT neiicTBUS Ha OJJHO pacdeTHOe
CYIHO BeTpa W TeucHus. 3Ha4YeHUs Qy, KH, MpUHUMAIOTCS COTJIACHO  IIII.
4.2u4.3

BocnpuniuMaeMyro onHo# Tym60i (nnu peiMom) ciity S kH, Ha ypoBHe
KO3bIpbKa (puc. 34), He3aBUCHMO OT KOJIMYECTBA CYJIOB, IIBAPTOBBI KOTOPHIX
3aBeJIeHbl 33 TyMOy, a TaKkxke ee Mmonepeunyro ,, kH, npononsuyto S, kH, u
BEPTUKAIBHYIO S,, KH, mpoekuuu cieayeT onpeaeisaTs 1o GopMyiam:

Q

s=— . (110)

nsina cosB
Q

= oL, (111)

S =ScosrcosB, (112)

S,=Ssing, (113)
rIe N - 9KCI0 paboTaOIIKX TYMO, MPUHAMAEMOE 110 Tadi. 24,
@, [ - yribl HakJIOHA IBApTOBA, TI'PajJ, NPUHUMAEMBIC IO

Tabi. 25.

Puc. 34.Cxema pacrnpenesaeHus yCHIns Ha TyMOY OT HATSDKCHHUS
IBAPTOBOB



Tabmuua 24

HaubGonpuas aiauHa cyaHa 50 u menee 150 250 3001 6onee
| maseM
HawubonbIee paccrosHue 20 25 30 30
Mexay Tymb6amu lg, m
Yucno paboraromux Tym6 N 2 4 6 8

3HayeHHWE CHWJIBI OT HATSDKEHMs IBapToBa S KH, It CymoB pedHOro
(10T MO/DKHO MPUHUMATECS 10 Tadi. 26.

Cuny, mepenaBaeMyl0 Ha KaKIyl0 KOHIIEBYIO TyMOYy HOCOBBIMH HJIH
KOPMOBBIMH TIPOJIOJIBHBIMU IIIBAPTOBAMH, JJII MOPCKHX CYIOB C PacUETHBHIM
Bomom3MeneHreM 6osee 50 ThIC. T ClleAyeT MPUHUMATh PAaBHOM IPOIOJBHON
cocraBistoneil cyMmmapHoi critbl Ny, KH, OT mefcTBUS BeTpa M TeUeHUs Ha
NPUIIBAPTOBAHHOE CYIHO, ONPEACICHHON COrmacHo TpeboBanusam i 4.2 u
4.3.

4.12.]Ins crienuaIn3upOBaHHBIX MPHYATIOB MOPCKHX MOPTOB, COCTOSIINX
W3 TEXHOJIOTHYECKON IUIOMIAJAKH M OTIACIBHO CTOSIIUX I1aJI0OB, 3HAYCHUS
cymmapHbIx ¢l Qu, Nyt OT HEHCTBHS BeTpa W TEYCHHS, ONPEACICHHBIC
commacHo M. 4.2 w 4.3, DO/DKHBI PaClpPenesIAThCS MEKAY TPyIIIaMu
IIBAPTOBHBIX KAHATOB CJICTYIOIIAM 00pa3oM.

a) Ha HOCOBBIE, KOPMOBBIE MPOIOJILHBIE U MPHXUMHbBIE KaHaThl - 1o 0,8
Qior, KH,;

0) Ha mwpuHry - 1o 0,6Qy, kH.

Ecnm kaxkmas rpynma mIBapTOBOB 3aBOJMTCSA Ha HECKOJBKO TAJIOB, TO
pacmpeneieHie  yCWIMA ~ MEXAy HHMH  JIOTTyCKaeTcsl  MPUHUMATH
paBHOMEpHBIM. 3Hayenust yrioB @ u [ (cMm. puc. 34) u uncio paboTaroiux
TyMO CJeIyeT YCTaHABIUBATH 0 PACIOI0KCHUIO IBAPTOBHBIX I1aJIOB.

Tabuuma 25
Cyna Ionoxenust Tym6 VYIu1bl HAKJIOHA IIBApTOBA, IrPaj
Ha IPUYaIbHOM
COOPYKEHUN
a
CYIHO B CYIHO
Tpy3y TIOpOKHEE

Mopckue Ha xopnone 30 20 40

B ThLTY 40 10 20
Peunsie Ha xopnone 45 0 0
aCCaKMPCKHUE u
IPy30HaCCAKUPCKUEC
Peunele rpy30BbIe To xe 30 0 0

ITpumeuanue. IIpu pacnonokeHHM LIBAPTOBHBIX TyMO Ha OTIENBHO CTOSIIUX
(byHnameHTax 3HaueHUE yriia [ ciieyeT IpuHUMaTh paBHbIM 30 rpaj.

Tabiuua 26
PacuerHoe Bomon3me- Cuuta ot HaTshkeHHs mBapToBa S, kH, Juist cynos
IeHHe CyaHa B rpysy D, [aCCAKUPCKHX , IPY30BBIX U TEXHUYECKOTO
THIC. T IPy30HaCCaKUPCKUX, tutota Oe3 CIUTONIHOH
TEXHHYECKOro (u1ota co HaJCTPOUKH
CIUIOUIHOW HaJCTPOHKOM
0,1u MeHee 50 30
0,11-0,5 100 50
0,51-1 145 100
11-2 195 125
21-3 245 145
3,1-5 - 195
51-10 - 245
Bosee 10 - 295

5. HATPY3KH U BO3JIEMCTBUS JIbJIA HA
IT'NAPOTEXHUYECKHE COOPYKEHUA

5.1*. Harpy3ku oOT 7bAa Ha THAPOTEXHUYECKHE COOPYKEHUS,
MPUHIMAaeMBbIe TI0 MPEISITbHBIM pa3pyIIAIONINM YCIIIMSM IS JIbJIA, JOJDKHBI
OTIPEeNIeNATHCS. HA OCHOBE MCXOJHBIX JAaHHBIX IT0 JIEZOBOM OOCTaHOBKE B paii-
OHE COOpYXEHHS Ul NepHoja BPEMEHH C HaWOOJBIINMH JICTOBBIMHU
BO3JEUCTBHUSIMU.



HopmatuBHBIC compoTuBicHus Jibaa cxatuio R, MIla, usruby Ry, Mlla,
u cmstuo Ry, MIla, 10mKHBI OMPENeNaThCs O OMBITHBIM JaHHBIM, a IIPU UX
OTCYTCTBHH JOITYyCKAETCS:

a) mpuHUMaTh R; mo tabm. 27*
Tabiuma 27*

Conenocts nbaa HopwmatusHoe conporusienue jbaa cxaruio R, MITa, npu
S, % CPEIHECYTOUHOH TeMmeparype Bosayxa ty, °C
0 -3 -15 -30
Mesnee 1 0,45 0,75 1,2 15
(pecHblii nex)
1-2 0,4 0,65 1,05 1,35
3-6 0,3 0,5 0,85 1,05
t, °C - cpemnss Temmeparypa BO3AyXa TPEXIHEBHOIO IEpHOAA,

NPE/IIECTBYIONIEr0 JACHCTBUIO JIbJa Ha COOpPY)XXEHHE IpH
tonumuHe baa 0,5 M ¥ MeHee, WM 3a IIECTHIHEBHBIN IEPHON
npu ToNuHE Jibaa 6omnee 0,54;
S - coneHoctb sbaa, %, npuHuMaemas pasaoil 20 % cosneHOCTH BOABI
JUIsl JIbJIa C BO3PAcTOM JI0 JIBYX MecsieB win 15 % coneHocty BoibI
- IUIs JIbJa C BO3PAcTOM JBa Mecsilia 1 OoJee.
0) onpezaenate Ry mo dpopmymnam:
OHsl NPECHOBOOHO20 160A

R=0,7R; (114)
0J151 MOPCKO20 1b0d
Ri=0R (115)
B) ompenesite Ry, mo dpopmyre
Ry = koRe (116)

rae Ky - ko3 punment, npuHuMaeMslii mo tTabi. 28*.

Tabuuma 28*
3nauenne b/hy 1 3 10 20 301 Gostee
Kosppurmenr Ky 2,5 2 15 1,2 1

b - mmpuna coopyxeHust (OMOPHI WK CEKIMU COOPYKEHHUS) 1O PPOHTY U
Ha YPOBHE JCUCTBUS JbJIA, M;

hyg - pacuerHast TommMHA JbAA, M, TPUHAMAEMas PABHOM: JJIsI PEYHOTO
mpia 0,8 or MakcumanbHON 3a 3MMHHH TEPUOJ TOJIIMHBL  JIbJA
obecrniedeHHOCTHIO 1%0, TSI MOPCKOTO - MAKCUMAaJIbHOH ToimuHe jbaa 1% -
HOW 00eCIeYeHHOCTH.

Ipumvevanns. 1. [l  BOIOXpaHWIMII M 03€p, a TAaKXKE YJaCTKOB pPEK IOKHEE
muHnK Apxasrensck - Kupos - Ya - Kycranait - Kaparanga - Ycrs-Kameneropck
JIOITyCKAeTCsl MPUHHUMATh HOPMATHBHBIC COINPOTHBIICHUS JIbJAa CXKATHIO B TEPHOL
nenoxona R, = 0,3MIla, a ;uin HauaILHOM €ro CTaJuK Ha pekax 3Toro paiioHa R; =
0,45 MITa, HOpMAaTUBHBIE COMPOTHUBIICHHS CMATHIO JibJa - 1o Gopmyie (116), Ho He
Beime R, = 0,46MIla B nepuop nenoxona u R, = 0,75MIla - B HavaneHOU cTagun
Jen0Xoa.

2. Hacrosimue TpeOoBaHUS PACIPOCTPAHSIOTCS HE MPECHOBOIHBIA U OJHOJICTHHI
MOPCKOH JIef.

3. Jlennsle tabmun 27* n 28* nomyckaeTrcs MPUHUMATH IPH CKOPOCTU JABIDKEHUS
apaa 0,5m/c u Gonee.

5.2*. Touky npwiIOXKEeHHs  PaBHOJCHUCTBYIOLIEH JIEOBOM Harpysku
HEOOXOANMO MPUHUMATh HIXKE PacyeTHOro ypoBHs Bobl Ha 03N, M.

Harpysku Ha cOOpy»EHUsI OT ABMKYLIETOCS TOPOCHCTOT'O JIESTHOTO OIS,
onpezeieHHble coryacHo 1. 5.3% 5.6*. HeoOXomuMMO yBeIMYMBATH
YMHOXEHHEM HX Ha Kod(¢uumenr, npuHuUMaeMblid: mis banrtwiickoro,
Snonckoro, Yepnoro, Azosckoro n Kacnmiickoro mopeii - 1,3;bepunrosa
Oxorckoro, benoro u Mmopeii Apkrnueckoro dacceiina - 1,5.

IIpumeuanne. [lnst Moped Apxruueckoro u JlambHEBOCTOYHOrO OacceifHOB
HArpy3Kd Ha COOPY’KEHUM YTOYHSIOTCS 110 OIBITHBIM JaHHBIM.

HATPY3KH OT JIEJSHBIX ITOJIE HA COOPYKEHUA



6.3*. Cumy OT BO3AEHCTBHS JABWXKYLIMXCS JISISHBIX IIOJIeH Ha
COOpY)KEHHSI C BEPTHKAJIBHOH NepeiHel TpaHbo HEOOX0ANMO ONPE/ICIISTh.
OT BO3JEHCTBUS JIEASHOTO TONS Ha OTAENBHO CTOSINYH ONOpYy C
niepe/IHEH TPaHbI0 TPEYroJBbHOTO OYEPTaHHUs NPHU MPOpE3aHuu ero abaa Fpp
MH, unu npu ocTaHoBKe JeAsHOro mojs omopoit Fcp MH, mo menbuiemy
3HAYEHHIO U3 ONpEeJIeNICHHbIX 110 opMynam:
Fop = MRybhy; (217)*

Fep = 0,04vhy / MAR gy ; (118)*

OT BO3JCHCTBUS ABWKYLIMXCS JEASHBIX IOJNEH Ha OTHEIBHO CTOSIIHE
OTIOPEI JTF000TO APYTOro OYepTaHMs HMPH MPOope3aHnuy uMH Jibaa Fpp, MH, no
dopmyne (117)%;

OT BO3JICHCTBUS MABIKYIIMXCS JICASHBIX NOJIEH Ha NPOTSDKEHHBIS
coopyxenusi (b/hy = 50) mpu ynape otaenpHbIX IbauH Fey, MH, win npu
paspyiuenun nbaa Fpw, MH,o HauMeHbIIeMy 3HAYCHHIO U3 ONPEICTICHHBIX
1o Gopmyiam:

Few = 0.07vhy AR, ; (119)
Fb,w = O,Rbhd (120)
rie m - ko3 dunmeHT GopMbl OTIOPHI B TUIAHE, ONPEACTAEMBINA IO
Tabi1. 29%;

V - CKOPOCTh JBWKCHHSI JICASHOTO OIS, M/C, ompeenseMas mo
JaHHBIM HATYpHBIX HAOJIOJEHWH, & NpH HUX OTCYTCTBHHU
JIONyCKaeTcs MPUHUMAaTh €€ PaBHOW: Uil PeK M IMPHIMBHBIX
Y4aCTKOB MOpEil - CKOPOCTH TE€UYEHHS BOJBI; JUIsl BOIOXPAHUIIHUIL]
u wmopeir - 3% or 3HaueHus ckopoctH Betpa 1%-Hou
00eCIeYeHHOCTH B IEPUO/I JBHKCHUS JIb/A;
A - momame JeASHOTO TOJIs, M2, ONpeaeNnseMas M0 HATYPHBIM
HaOJIIOICHHSIM B JITAHHOM HIJIM CMEKHBIX IMyHKTAX;
y - IOJIOBUHA yTJIa 3a0CTPCHUS NIEPEIHEH IPaHK OMOPHI B IUIAHE,
rpaj;

Ry, Re, b, hy - 06031auenus Toxe, uro B 1. 5.1%*.

HpI/IMe‘{aHHe. B MOPCKHX YCJIOBUAX IPHU IMOABUKKAX JIEAAHOTO MOJd CO
CKOPOCTBHO MCHBIIC 0,5 Mm/c Harpysku 4js1 OTACJIBHO CTOAIINUX ONOP U MNPOTSKHBIX
COOPY)KeHI/Iﬁ YTOYHAIOTCA 11O OIIBITHBIM JaHHBIM.

Tabiuma 29*

Koadpduument Jli1s onop ¢ nepeHel rpaHbio B BUJE
(hopMBI OIIOPBI
B IJIaHE

TPEYTOJILHUKA C YITIOM 3a0CTPEHHUS B MIPSIMOYTOJIb | MHOTOTPaHHHUKA
miaHe 2 'Y, rpaj HUKa UIH
TOTYIUPKYIEHOTO
O4epTaHHs
45 60 75 90 120
m 0,54 0,59 0,64 0,69 0,77 1 0,9

5.4* Cumy OT BO3IEHCTBHS JICITHOTO TIOJISI HA COOPYXKEHHSI OTKOCHOTO
npoduiiss WM HA OTIETBHO CTOSIIYIO OIOpY, MMEIOIIYI0 B 30HE ACHCTBUS
JIbJIa HAKIIOHHYIO TOBEPXHOCTh, HEOOXOIUMO OTPEEISITh:

Ha COOPYKEHHE OTKOCHOTO MPOQHIIS:

a) TOPH30HTAIBHYIO COCTABISOINYT0 crutbl Fp, MH, - Kak HauMeHbIIee 13
3HAYEHMH, OTyYeHHBIX 110 Gopmyste (120)u o Gpopmysie

- 2,
F, =kmRhi; (121)*
0) BEepTHKAIIbHYIO COCTaBIsIOLIYIO critbl F, MH,- o ¢popmyre

Fh
R="1 (122)*
m

Ha OTIENBHO CTOSIIYIO OMOPY ¢ HAKJIOHHOM Mepe/IHeH IpaHbio;

a) TOPH3OHTAIBHYIO COCTaBJISIOILYI0 cUibl Fpp, MH, - Kak HauMeHblee
U3 3HAYCHUH, MONyYeHHBIX 10 popmynam (117)*u1(121);

0) BepTUKAIBHYIO COCTABILIONIYIO critbl Fyp, MH,- o dhopmyne(122)*;



rae Kg- koaddunuent, npuauMaeMelii o tabn. 30%;
m; - K03 HUIMEHT, IPUHUMAEMBIH 110 Tabr. 31*;
R:, hg, b - 0603Hauenus e xe, uto B . 5.1%.

Tabuuuma 30*
Bun nperpanst | Omnopa npsimoyronsHoro | KowrycooOpashast | CoopykeHHe OTKOCHOTO
Wi ceuenus rpu 3HaueHun b/hy oropa npodust
COOpYIKEHUSI
51 MeHee 6omee 5
Koadpuunent 1 0,2 1 0,09 0,1b
- +
ks h,
Tabiuuma 31*
VYron HakIOHa pexymiei rpa- 15 30 45 60 75 80 85
HH COOPY)KEHHSI K TOPH3OHTY
B, rpan
Koa(i)q)p[]_[p[e(—n“ m, 0,27 0,58 1 1,73 3,73 5,67 11,4p

[Tpumeuanue. 3Ha4E€HUE PACUCTHOTO yIia HAKJIOHA PEXYIIEH I'PaHU COOPYKEHHS
IpU €€ OONEeNCHEHUH [ONYCKAeTCsd YBEIMYMBATh C YYETOM ONbITa AKCILIyaTaluH
CYLIECTBYIOIIUX B JAHHOM paifoHe COOPYXKeHHi, HO He Ooiee yeM Ha 20rpan.

5.5% Cuiy oT BO3JeHCTBHS ABWXKYIIMXCS JeAsHbIX moned Fp, MH, na
OIOpy COOPYKCHHS W3 psila BEPTHUKAJIBHBIX OIOp, PACIOJIOKEHHBIX Ha
paccrosiauu |, M, ipu 3nauenusx b/l or 0,1 no 0,9 He0GXOAUMO NPUHUMATH
KaK HauMEHbIlEe W3 3HAYEHHWM, omnpeuelleHHBIX 10 Qopmyiaam (117)*
(118)*u mo hopmyie

b
—_ — — *
Fp = | (1 2mkb) + 2Ky Ry - (123)

Cuily OT BO3ICWUCTBHS JBWKYIIUXCS JeIsSHbIX moiei Fp, MH, Ha
YOPYronoJaTiuBYI0 ONOPY C TPEYroJbHBIM OYEpPTaHUEM MEepeIHEH TpaHu
HEOOXOIMMO MPUHUMATH KaK HAUMCHBIIICE U3 3HAYCHUH, ONPEACICHHBIX 110
dopmyre (117)*u o hopmyse

rae O - ko3 durmeHT ynpyroil MOAATIUBOCTU OMOPBI COOPYIKEHHS,
M/MH, onpenesnsieMblii METOaMH CTPOUTENLHON MEXAHUKH;
Rc,mv,
b, hy, A, ), K, - 0603Ha4enus Te ke, uro B 1, 5.1%u 5.3*,

5.6*. Cwiy OT BO3ICHCTBUS OCTAHOBHBIICTOCS JICASHOTO  IIOJIS,
HaBaJIMBAIOLIETOCS HA COOPYKCHUE P ACHCTBUM TEUeHMS BOIbI U BeTpa Fg
MH, HEoOX0aAMMO OTIPEAEIIATh IO (HOpMYyJIIe

Fs= (P +pv +Pi tP)A (125)

B KOTOPOH BENMYUHBI Py, Py, Pi U Py, MIla, onpenensiorcs no Gpopmynam:

Py = 5[110_6v,?nax; (126)

h v2

— ma

py = 5010 4_dmax. 157y

'—m
b = 9,2010 hyi; (128)

_ -8 2 .
Pua = 200 “Viy max: (129)
rae Vimax -~ MaKCUMaJibHast CKOPOCTb TCYCHHUA BOJbI MO0 JIbAOM 1%-

HOM 00€CTIeYeHHOCTH B TIEPHOT JIEI0X0/1a, M/C;
Vymax - MakCHMalbHasi CKOPOCTh BETpa B MEPHO/ JIe0X0aa
1%- Hoit obecneueHHOCTH, M/C;

Ly - cpemusis JUIMHA JIGASHOTO TIOJIi MO HAMPABICHUIO
MOTOKa, MOpPUHAMaeMasl 10  JaHHBIM  HaTYPHBIX
HAOMIOZIEHH, a TPH UX OTCYTCTBHU Uil PEK JOIMYC-
KaeTcss NpUHUMATh L, paBHOM yTPOSHHOU MIMpUHE
pekw, M;



| - YKJIOH MOBEPXHOCTH MMOTOKA,;
hgu A - o6o3Hauenus Te xe, uto B . 5.1*u 5.3*,

IIpumevanne. Pacuernas mmpuHa JIEISHOTO MO NPHHUMAETCS MO JAHHBIM
HaTypHBIX HAOJIOJECHWH, a JyIs 3aTBOPOB WM aHAJIOTHYHBIX COOPYXKEHHH - He Ooiee
LIMPUHBI [IPOJIETa COOPYXKEHUS.

HATPY3KH U BO3JAENCTBHS HA COOPYKEHHA OT CILIOIIHOIO
JEJAHOT'O IOKPOBA ITPU EI'O TEMIIEPATYPHOM PACIHLIMPEHUU

5.7. Jluneitnyto Harpy3ky ¢, MH/M, Ha coopyKeHHe OT BO3ICHCTBHS
CIUIOIIHOTO JICASHOTO TIIOKpOBa COJIEHOCThIO MeHee 2 % mpu  ero
TEeMIIEpaTypHOM paclIupEeHHH HEOOXOUMO OTIPEAENATH 1o (hopMyJe

0 = hadipy, (130)
rue PNmax - MakcHManbHasl TONIIMHA JISJASHOTO MOKPOBa, M,
obOecrieueHHOCTHI0 1%0;
k - koo unment, npunnmaemsiii mo Tab1.32;

Tabimma 32
Iporspxennocts neasHoro | 50 u Menee 70 90 120 156 Gonee
mokposa L, m
Kosddurment K 1 0,9 0,8 0,7 0,6

Pt - AaBJICHHE 32 CUET YIPYrod W Iuactuyeckoit nepopmarmii, MIla, npu
TEeMIIEpaTypHOM paclIMpEeHHH JIbJIa, ONpeeseMoe 1o hopmylie

Via - MAKCHMaJIbHasl CKOPOCTh MOBBILICHUS TEMIICpaTypsl Bo3ayxa, °Cl,
3a Bpems t, 9 (6 4 ipu 4 CPOUHBIX HAGIIIONEHHSAX);

1], - koopdunment Bs3kocTH sbaa, MIlald, onpenensemslii o hopmy-
aam:

npu t; =-20°C
m = (33- 028 + qosgfjio?;  (132)
npu t; < - 20°C
n=(33-18%)16;  (133)
t; - Temmeparypa nsaa, °C, onpezgensiemas o hopmysie
ti =tphg +L2at¢/ : (134)

t, - HauanpHas TeMmreparypa Bosmyxa, °C, OT KOTOpPOW HadMHAETCS ee
MOBBILICHHE;

hig - OTHOCHTENIBHASI TOJIIIMHA JICASHOTO MOKPOBA C YYETOM BIHSHUS
cHera, onpeensieMas 1o Gopmyiie

h
_ Jmax .
hea = : ; (135)
red
hreg - TIpUBEZICHHAS TOJNIIMHA JICISHOTO MOKPOBA, M, ONpenessemMas 1o
dhopmyie

2,3
=20 (136)

hred = hmax * 1L43g mint+ = g

Nsmin - HANMEHBILAS TONIMHA CHEXXHOTO [TOKPOBA 33 PACUYETHBIN MEPHOL,
M, OIpENENseMas 110 JaHHBIM HATyPHBIX HAOIIONEHUM, a IPH UX OTCYTCTBHU
He00X0AuMO TPHHAMATE Ngrin=0;

a - Ko3()QHUIMEHT TEMIOOTAaYH OT BO3AYyXa M MOBEPXHOCTH CHEKHOTO

IOKPOBA, Br/M?, HNPUHUMAeMBbI  PaBHBIM 23vam + 0 3-— npu HaIMYUKA

CHETa, Wi G,IVW m + 0,3 - IpA OTCYTCTBUM CHETA,

V,m - CPEIHAS CKOPOCTb BETPA, M/C;



Y, @ - 6e3pasmepHbie KOd(DOHUIUEHTHI, IPUHUMAEMBIE 110 TpaduKaM prc.

35, 36 npu 3amaHHBIX 3HAYCHUSX OTHOCHTCIBHOW TOJIIMHBI JICISTHOIO
-3
4100 "t

OKpoBa hyg 1 Ge3pasMepHOil  BEIUYUHBI Fo =— .,
h2red
t - uHTEepBan BpPEMEHH, 4, MEKAY ABYMS U3MEPEHUAMH TEMIIEPAaTypbl
BO31yXa.
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Puc. 36.'paduku 3HaueHuii kodaddunuenra @

5.8.TIpu onpexaenenun auHeitHoN Harpysku ¢, MH/M, Ha coopyxenue ot
BO3JICHCTBHS CIUIOLIHOTO JIEJSIHOTO IIOKPOBAa IIPH €ro TeMIIepaTypHOM
pacuMpeHuH HEoOXOAMMO YYMTHIBATh cCJEAylolue TpeOoBaHMA: 32
pacyeTHyl0 JIMHEHHYIO HarpyXxy JOJDKHO HPUHHAMAThCS HauOojbllee u3
3HAYeHWH (], OIpEAENEHHBIX COIVIACHO M. 5.7 Ui ciydaeB, Korjma u3
UMeIolIerocss psga HaOMIOAeHMH 3a TeMIepaTypod BO3IyXa IIPHHSTHI
pacuyeTHble  mepuoAbpl MO0 € MUHMMalIbHOW  TeMmeparypoil u
COOTBETCTBYIOIIUM €i I'PaJMeHTOM, JH0O0 C MaKCHMAaJIBHBIM TI'PaJHEHTOM M
COOTBETCTBYIOIIEH €My TeMIepaTypoil BO3AyXa, JIMHEHHYI0 Harpysky 0,
MH/M, nipu costeHOCTH Jbja § = 2% Heo0X0MMO ONPENEATh 10 HOopMyIIe

q=phmk  (137)*

rue pt = 0,1MIIa;

hiax 71 K - 0003HaYeHN Te ke, uto B 1. 5.7.

Jluneiinyro Harpysky ¢ , MH/M, npu HakiIOHe TI'paHH COOPYKEHHS K
ropu3oHTy MeHee 40Tpan momyckaeTcsi He yYUTHIBATb.

HATPY3KH HA COOPY)XEHUSA OT 3A’KOPHBIX MACC JIBJIA

5.9* Cumy or mpope3aHus ONOpOH 3aopHOH Maccel mpaa Fyj, MH,
HE00X0IUMO OTIPENeIIATh TIo (hopmyrie
Fbyj = mRb,jbh-, (138)
rie Ryj - HOPMAaTHBHOE CONPOTHBIICHME 3a)KOPHOM MacChl Ibaa
cmatuio, MIla, koTopoe ompenensieTcss IO OIBITHBIM
AHHBIM, a TPH UX OTCYTCTBHH JOITyCKAaeTCs MPHUHUMATH
Rb'j = O,lZMHa;
hj - pacdyetHas TonuMHA 3aX0pa, M, IPUHUMAEMasi 110 JaHHBIM
HATYpHBIX HaOmroneHui. J[lomyckaercs mnpuHMMate hj 10



JIAaHHBIM O TOJIILIMHE CJIOS IIYTH Ha MPUIEralolinX y4acTKax pe-
K1, HO He Oosee 80% cpenHeil ToyOMHBI TIOTOKA IIPU pacxoze
BOJIbI 32’KOPHOTO IIEPHOJIA;
m, b - 00o3nauenus te xe. uro B . 5.1*u 5.3*.

5.10. Cuny or HaBaja 3aXOPHBIX MacC JIbJa Ha COOpPY)KEHHUE
neprneHauKynspHo ero ¢ponty Fs;, MH, HeoOxoaumo ompenensTs Mo
¢dopmyne

Fsj = IL(4ptptpitpua),  (139)

e |- mimMHa ydacTKa COOPYKCHHS Ha YPOBHE BO3ICHCTBHS
3a)KOpHBIX Macc, M;
L; - JumHa yd4acTka 3aopa, NpPUHMMAaeMas paBHOM

HOJIyTOPHOI IIMPHHE PEKH B CTBOPE COOPYIKEHUS, M;
P Py \Pi, Pua - 3HaUEHHUS NaBIEHMIT Tb/a, ONpeensieMble 10
dopmynam (126) - (129),mpu 3TOM TOJNLIMHY 3aKOpa
HEoOX0AMMO NpUHMMAThH corjacHo n. 5.9*. Ckopocts
TEYEHHsI BOJBI M YKJIOH BOJHON HMOBEPXHOCTH B MECTE
oOpazoBaHust 3aopa JOJDKHBl IPUHUMATBCS MO
JaHHBIM HATYPHBIX HAOMIOACHHUI, a MPU UX OTCYTCTBUH
- 10 QHAJIOTHH C AaHHBIMH HATYPHBIX HAOMIOACHUH st
CMEKHBIX PaiiOHOB.
5.11. JluneiiHyro Harpy3Ky OT HaBajla 3aXXOPHBIX Macc JbJa Ha
COOpYXKEHHE, PACIIONOKECHHOE MAPAJUICIBHO HAMPABICHHIO TEYCHHS (a TaKKe
Ha Oepera)(;, MH/M, He0GX0AMMO OmpeessITh Mo GopMmyIie

F .
S,
qj = ¢ - (140)
rue & - koaduimeHT, TPUHUMAEMBIA PABHBIM JUIS MECYAHBIX
6eperos - 0,7;ruHUCTHIX - 0,8;CKaNBHBIX M BEPTUKAIBHBIX

cred - 0,9;
Fsju | - 0603HaueHns Te xe, yro B 1. 5.10.

HAI'PY3KH OT IPUMEP3HIEI'O K COOPYXKEHUIO JIEJAHOI'O
IIOKPOBA ITPU UBMEHEHWUH YPOBHS BO/IbI

5.12*. BepTHKaJIbHYIO CHIIy OT NMPHUMEP3LIEr0 K COOPYXEHHIO JIEISTHOTO
NOKpOBa TpH W3MEHEHHH ypoBHs Boasl (puc. 37*) Fy, MH, Heo6xomumo
OIpeEeNATh 1o hopmyie

h3
max

rae | - mMHa y4acTka COOpYKEHHUs Ha YPOBHE JCUCTBUS JIbJIA, M;

V- CKOPOCTh MOHIKESHUSI WITU MTOBBIIICHHUS YPOBHSI BOJBI, M/,

ty - Bpemsl, 4, B TCUCHHE KOTOPOIrO MPOUCXOMUT Ae(opMarius JICASTHOTO
MOKPOBA MPY TOHIKECHHUH ITH MTOBBIIIICHIUH YPOBHS BO/IB;

@ - Oe3pa3mepHas QyHKIUSA BpeMeHH, orpeaesiemast mo Gopmyie

3 EI].O2 —0,4td

D=1+ tqg +501-e 7 (142)
7

Niax 1 /i - 0003HaYEHHUS TE XKe, UTO B I1. 5.7.

[Tpumeuanue. Bpems 1y, B TEUYEHHH KOTOPOTO MNPOUCXOAUT AedopmMarus
JIEZITHOTO TIOKPOBA, MPHUHUMAETCS 10 JaHHBIM HaTypHBIX H3MEpeHHH, HO He Oolee
teal, ompenensiemoro mo n.5.13*.



Puc. 37*. CxeMbl K ONpeICTICHUIO HATPY30K OT MPUMEP3IIETo K
COOPYXEHHIO JIEASHOTO MOKPOBA NP U3MEHEHUH YPOBHsI BoIbI (V/B)
a - ipu noHmwxeHuu YB; 6 - npu nopeiennn YB; VBJI - ypoBeHb BOABI
MU JIe10CTaBe

5.13* MoMmeHT cuitbl, BOCTIPUHUMAEMbIi COOPY)KEHHEM OT MPUMEP3LIETO
JICASHOTO TOKPOBA NPH TOHMWKCHHH HWIIM TOBBILICHHH YPOBHH BOJBI (CM.
puc.37*), M, MHQ, HE0OX0AUMO ONPENENATH IO POPMYIIe

3

h
M = 2lv,t, % : (143)

rue [, Vg, tg,
Niraxs @ - 0003HaYEeHNA TE XKe, 9TO B 1. 5.12%,
Ipu sTOM mpesienbHOe 3HaYeHue MoMeHTa Citbl M, MH, He 1O/KHO
OBITH OoJIce ompenesieMoro o hopmyse
2
IhmaxR RC(1+ 2k )
max"t e
Miim = . (144)
o(r +Re)

rie R u R, - HOpMaTHBHBIE CONPOTHBICHHUSI PACTSHKEHHIO U CHKATHIO

nedopMHpPYIOIIETOCs  JIASHOrOo TokpoBa, MIla, ompexensemMbie 1O
hopmymam:

-4t
cal
— ”i . *
R = Ry ye ; (145)
-4t
cal
_ o R
Re = Reye L (146)
rie Ry m R,y - cpennue 3HaueHMs MpPeNENoOB TEKy4eCTH JbJa

COOTBETCTBEHHO Ha pacTsbkeHue u cxarue, MIla, onpenensiemblie
10 OIBITHBIM JIaHHBIM, TIPH WX OTCYTCTBUU JOIMYyCKaeTCs
MIPUHUMATS 110 Tab1. 33;

tca - Bpems, 4, B T€UEHHE KOTOPOTO YpPOBEHb BOJBI M3MEHSETCS Ha
BEJIMYMHY PABHYIO TOJIIIUHE JIbJA;
ke - KkoadduIMEHT, NPUHMMAEMbI B 3aBHCHMOCTH OT BEIMYMHBI
-4t
cal
&
(5] PpaBHbIM
4t ke
__ca
I
(S
0,8 u Menee 1
0,85 15
0,9u Gonee 2




Prex, 77i, | - 0603HaYeHus Te xe. uTo B L. 5.7u 5.12%,

Tabimua 33
Temmnepartypa abnaa IIpenensr TexydectH apaa, MIla
ti°C
Ha pacTshkenne Ry | Ha cxarne Ry
BepxHusist 4acTh JEITHOTO TOKPOBa
Or 0 10 -2 0,7 1,8
Or -3 10 -10 0,8 2,5
Or -11 70 -20 1 2,8
HiokHsist 9acTh IeASHOTO MOKPOBa
Or 010 -2 0,5 | 1.2
tj - To xe, uTo u B 1.5.7

5.14*. BepTHKaJIbHYIO CHIY Ha OTAECIBHO CTOSIIYIO Oopy (MK CBAMHBIN
KYCT) OT TPUMEP3IIETO K COOPYKEHHIO JICMTHOTO MOKPOBa TPH W3MEHEHHH
ypoBHs Boabl Fyp, MH, cinenyer onpenensats no gpopmyine

Fop = K¢ R h? (147)

max’
rae Ry, Ny - 0003Hauenus e xe, yto u B o, 5.1*u 5.7;
ki - 6e3paszmepHbIil KOG PULMEHT, TPUHUMAEMBbIi 10 Tab. 34.
[pu paccrosaun Mexay onopamu Meree 20 hpyy crity 0T mpumep31Iero K
COOPY’KEHHMIO JICJITHOTO ITIOKPOBA IPHU U3MEHEHUN YPOBHS BOABI HEOOXOIMMO
OIpeIeNATh coracHo mi. 5.12*u 5.13*.

HpI/IMe‘{aHHe. Bemnunna Harpy3ku Ha UUIUMHAPUYCCKUE OIOPbl MOPCKHUX
TUAPOTEXHUYCCKUX COOpy)KeHI/Iﬁ OT CMEp3Merocs € HUMHU JICASAHOI'O IIOJIA IIpU
HU3MEHCHUHU YPOBHA MOPS YTOYHSJICS 11O OIBITHBIM JaHHBIM.

Tabmuua 34
3uauenne D/ 0,1 0,2 0,5 1 2 3 5 10 20
Kosdduument K 0,18 | 0,18 0,22( 0,26 031 03 (049,63 1,11
3

D- auameTp omopsl (MK CBAHHOTO KyCTa), M.

Ipumeuanue. [Ipu npsAMOYrobHON (OpMe OIOPHI B [UIAHE CO CTOPOHaMHU @ U b,

M, JIofycKaercs ee "'auameTp” npuHUMatTh paBibiM D = v ah , m.

HATPY3KH HA COOPYXXEHUS OT 3ATOPHBIX MACC JIBJA *

5.15* Cuny Fpj, MH, ot mpope3anusi ornopoi 3aTOpHOH MaccChl JibJa

HE00X0IMMO OnpenelIsiTh o GopMyIie
Fb,i = 0,5mvaibhbi, (147)

rie  Ry; - HOpMaTHBHOE COMPOTHBICHHUE JIbJla CMSATHIO, IPHHUMAEMOE
JUISL 3aTOPHBIX Macc JibJIa 110 ONBITHBIM JAaHHBIM, a IpH UX oTcyTcTBUH - 0,45
MIla, a roxxHee MM Apxanreinbek - Kupos - Ya - Kycranaii - Kaparanna
- Yerb-Kamenoropek - 0,25MI1a;

hp; - pacueTHas TOJNIIMHA 3aTOPHBIX MAacc JibAa, M, NPUHHUMAacMas IO
JaHHBIM HATYPHBIX HAOJIOJNCHWH, a NPU HMX OTCYICTBHM JOITyCKaeTcs
npuHuMath hyj = aHyj, Tae a - Ko3PPUIKMEHT, TPUHUMAEMBbIi o Tabi. 34a*;

Hp, - cpenssist riryOMHa peky BBILIE 3aTOpa NPU MAaKCUMAJIBHOM pacxojie
BO/JIbI 3aTOPHOTO IIEPHO/A,;

m,b - 0603Hauenus te ke, yro B mi. 5.1*u 5.3*.

Ta6uuma 34a*
Hpi, M 3 5 10 15 20 25
Koadpduumnenr a 0,85 0,75 0,45 0,4 0,35 0,28

TIPUJIOXXEHUE 1
Obszamenvroe

SJIEMEHTBI BOJIH HA OTKPBITBIX U OT'PAXKJIEHHBIX
AKBATOPHAX

1. Ipu ompeneneHUH 3JIEMEHTOB BOJH Ha OTKPBITHIX M OTPaKICHHBIX
aKBaTOPHSX HEOOXOMUMO YUYMTHIBATh CICAYIONIHE BOJIHOOOpPAa3yroImIne



(bakTOpBL: CKOPOCTh BeTpa (€€ BEIMYUHY M HAMpPABICHHUE), MPOAOKHTEIb-
HOCTb HEIPEPBIBHOTO JEHUCTBUS BETpa HaJl BOJHOI IOBEPXHOCTHIO, Pa3MephbI
U KOH(UIypanuio OXBayeHHOH BETPOM aKBAaTOPWH, pesibed JHA W IIIyOUHY
BOJIOEMa C YUETOM KoJieOaHUil ypOBHSI BOJIBI.

2. PacueTHble YpOBHM BOJBI M XapaKTEPUCTHKH BeTpa HEOOXOANMO
ONpEeeATh 10  pe3ynbTaraM CTaTUCTHYECKOH 00paboTKM  JaHHBIX
MHOrONeTHHX (He MeHee 25 yer) psnoB HaO0ACHHI B Oe3/eHbIe Ce30HHI,
NP 3TOM pacUeTHbIC YPOBHH BOABI JIOJDKHBI OIPEAEIATHCS C YYETOM
NPWINBO-OTIMBHBIX, CTOHHO-HaroHHBIX, CE30HHBIX M TOJIOBBIX KoOJieOaHMIT
YpOBHEH.

3. Pacuersl »5eMEHTOB BOJIH HEOOXOOMMO IIPOM3BOJAUTH C YYETOM
JICTICHUsI BOJIOEMa Ha CJIE/IyIOIIHe 30HbI 110 TTyOuHe:

rIIyOOKOBOJIHAS - C TITyOMHON d>0,5/]OI , T/1e JHO Ha BIHUSIET HA OCHOBHBIE

XapaKTCPUCTUKU BOJIH,

MEJIKOBOJIHASI - C TIyOWHOU 0,5/]OI >d>d,,, roe OHO OKa3bIBAET BIIMSHHE

Ha pPa3BUTHE BOJIH U HA OCHOBHBIE UX XapaKTEPUCTUKH;

npuboitHas - ¢ ryOHHOHN OT Uy 710 dr y, B ipenenax KOTopoit HauMHACTCS
Y 3aBepLIaeTCs pa3pyLIeHUE BOJIH,

npuype3oBasi - ¢ rIyOHHOH MeHee Oy, B mpenenax KOTOPOW MOTOK OT
pa3pyLIEHHBIX BOJIH IEPUOANYECKH HaKaThIBAeTCsl HA Oeper.

4. Tlpn omnpeneneHny yCTOHYMBOCTH M TPOYHOCTH T'HAPOTEXHUYECKHX
COOpY)KEHHH M WX DJIEMEHTOB pacyeTHYI0 00ECHEYEHHOCTb BHICOT BOJIH B
crcTeMe HeoOX0JMMO NPUHUMATH 110 Tabu. 1.

Tabmuma 1
I'uapoTexHUYECKHE COOPYIKEHHS PacuerHas 06eCIIeueHHOCTh BBICOT
BOJIH B cucteme, %
CoopyKeHHsI BEPTHKAIBHOIO IPOGHIIS 1
CKBO3HBIE COOPY)KEHHSI i 00TEKaeMBbIe TIPErpajibl
KJacca:
| 1
Il 5
i, v 13
BeperoykpenureabHbIe COOPYKEHHS Kilacca:
1 1
i, v 5
OrpaauTtenbHbIe COOPYKEHHS OTKOCHOTO MPOMIIIS C
KpEIICHHEM:
OCTOHHBIMU TUTUTAMHU 1
KaMEHHOHN HaOpPOCKOi, 0OBIKHOBEHHBIMU HITH 2
(hacOHHBIMH MAaCCHBAMHU

IIpumevanns: 1Ilpu ompeneneHuM HArpy30Kk Ha COOPYXKEHHS HEoOXOIUMO
NPUHUMATh BBICOTY BOJIHBI 33/IaHHOM OOECIEUCHHOCTH B cucTeMe hy M cpeqHioro

JUIUHY BOJIHBI A ; I CKBO3HBIX KOHCTPYKLUI CledyeT OnpenessiTh MaKCUMalIbHOE
BO3JICUCTBHEC BOJH IPH W3MCHEHHH JJIMHBI PacyeTHON BOJHBI B mpexaenax ot 0,8 mo

1,44 .
2. PacueTHyI0 00€CIICUCHHOCTh BBICOT BOJIH B CHCTEME HEOOXOIMMO IIPHHIMATE!
TIpU OTIPE/IeTIeHUH 3aIIUICHHOCTH TOPTOBBIX AKBATOPHH .......... 5%
IIpY ONIPEJEICHUY HAKATa BOJH ........ 1%.

3. [Ipn Ha3HAYEHHNH BBICOTHBIX OTMETOK CKBO3HBIX COOPYKEHUIA, BO3BOJMMBIX HA
OTKPBITHIX aKBAaTOPHAX, JOIMYCKACTCS PACUCTHYI OOECICYCHHOCTh BBICOT BOJH B
cucreme npuauMareb 0,1%mnpu Hagexamem 000CHOBaHHH.

PACYETHBIE YPOBHHU BO/IbI

5% MaxkcuManbHblid pacyeTHBIH YPOBEHb BOJIBI HEOOXOIUMO MPHHHMATh
corimacHo  TpeboBanusM CHull Ha  OpOEKTHpyeMbIe  COOPYKEHHUS
(o6bekTh).  Ilpu ompemeneHHUHM HArpy30K M BO3ICHCTBHUI, Ha THAPOTEX-
HHYECKHE COOPYKCHHUS 00CCIIEUYCHHOCTH PAaCYETHBIX YPOBHEH JOJKHBI OBITh
He Oonee: s coopyxennii | kiracca -1% (1pas 8 100user), Il u Il kaccos -
5 % ( 1pa3 B 20 ner), a mia IV xmacca - 10% (1pa3 B 10 ner) mo
HAUBBICIINM T'OJJOBBIM YPOBHSM B OE3JICIHBII EPUO/.

[pumeuanune. s GeperoyKpemuTeNbHBIX COOPY)KCHHH B OE3IHMBHBIX
MODPSIX 00ECIIEYCHHOCTH PACUCTHBIX YPOBHEH HEOOXOAUMO IPHHUMATH!



MO HAWBBHICIINM TOJOBBIM YPOBHSM - JUIsl TIOAMOPHBIX TPABUTAIMOHHBIX
cred (Bonuozammthbeix) |l kmacca - 1%; Il wmacca - 25%; must
HCKYCCTBEHHBIX MUsDKel 6e3 coopyxenuit (IV kmacc) - 1%;

[0 CPEHETOIOBBIM YPOBHSIM - JUISl OAMOPHBIX (BOJNHO3AIIUTHBIX) CTEH
IV kmaccel, OyH u monmBomHbix BosHOJIOMOB |V kmacca - 50%; mis
HCKYCCTBEHHBIX IUISDKEH C 3aIUTHBIMEH COOpYXeHusiMu (OYHBI, TOJABOIHBIC
BOJIHOJIOMBI - |V kiacc) -50%.

6*. Beicoty BeTpoBOro Harona Ahgy, M, ciiemyer MpUHAMATD 110 JAHHBIM
HATYPHBIX HAOJIOJICHUM, a IpH MX OTCYTCTBUM (0€3 ydera KOH(pHIypaluu
OeperoBoil JIMHWM W TIPU TIOCTOSHHON TiyOmHe saHa d) momyckaercs
OTIpeIeIIATh 1o hopmyIie

h k —VV% - (148)
Al = cosa
set J
Wo(d+0gahg)
riue Q- YTOJl MEXIy MPOJOJILHOM OChIO BOJOEME U HANpaBICHUEM

BETpa, Ipa;
V- pacdeTHasi CKOpOCTb BETpa, olpeaensemMas 1o . 9%
L - pasros, m;
Ky - K0O3bdupeHT, npuHIMaeMblIii o Tabm. 2*.

Tabmuua 2
Vi, Mlc 20 30 40 60
K, 00° 2,1 3 3,9 4,8

PACYETHBIE XAPAKTEPUCTHUKHU BETPA

7. HpI/I OIPEACICHNU 3JICMCHTOB BCTPOBLIX BOJH W BETPOBOT'O HAroHa
JOJI2KHBI MMPUHUMATBCA 00eCIIeUeHHOCTH pacyeTHOTO mrTopMa  Ajid

coopyxenuit |, Il xmaccos - 2% (1pa3 B 60 net) u lll, IV kmaccos - 4% (1
pa3 B 251er).
Hdns coopyxennit | u |l ximaccoB pomyckaercss oOecre4eHHOCTh

pacueTHoro mrtopma npunumate 1% ( 1pas B 100 ner) npu Hamsexaiem
000CHOBaHUH.

8* Coueranne 00CCIEUCHHOCTH CKOPOCTH BETpa C 00ECHCUCHHOCTBIO
YPOBHS BOJBI CIEAYET NMpUHUMATh Uil coopyxenuid | u Il kmaccos, B Tom
Yucie I YCIOBHH BOJOXPAHWIMII TP HOPMAJIBHOM IOJIIOPHOM YPOBHE
(HITY), cormacHo mm. 5* W 7 W YTOYHATH MO JAHHBIM HATYPHBIX
HaOJIIoIeHHH .

9*. PacyerHyro ckopocTh BeTpa Ha BbicoTe 10 M Haj HMOBEPXHOCTHIO
Bogoema V,, M/c, cieyeT onpenessath no gopmysie

Vi = kakiVi (149)
rae V| - ckopocTb Berpa Ha Bbicore 10 M HaJl NMOBEPXHOCTBIO 3EMIIH
(Bogoema), cootBerctByromas 10-MHHYTHOMY HHTEpBaly
ocpeqHeHHs 1 00ecIIeYeHHOCTH, TPUHIMAEeMOH 1o 11. 7
ki - xo3pduuMEHT mepecyeTa MAaHHBIX IO CKOPOCTSIM BETpa,
U3MEpPEHHBIM 110 (Jrorepy, NpUHUMaeMblii 1o (opmyie

kﬂ = 0,675+ E, HO He Ooneel;
v

k - xoadduureHT HpHBeneHUS CKOPOCTH BETpa K YCJIOBHSM BOIHOM
MOBEPXHOCTH sl BOXOEMOB (B TOM YHCIIE TIPOCKTUPYEMBIX) C
XapaKTepHOH NPOTSDKEHHOCThI0 10 20 KM, NpPUHUMAEMBbIi:
pPaBHBIM EOWHULIE IIPU HM3MEPEHHH CKOPOCTH BeTpa V| Haj
BOJIHOW MOBEPXHOCTHIO, HAJl POBHOW MeCYaHOH (IUISHKH, AFOHBI
U TpoYee) WK B MOKPBITOW CHErOM MECTHOCTBIO; 1o Tabm. 3*
- IpU U3MEPEHUHU CKOPOCTU BETpa HaJ MECTHOCThIO Tuma A, B
wm C, ycTaHaBIMBacMOro B COOTBETCTBHU C TPEOOBaHUSIMH
CHull Ha BeTpoBbIe HarPY3KH U JIOTIOJHEHUSAMH K HEMY.

Tabiuma 3*
Ckopocts Betpa V,. M/c 3uauenus kodpduuuenta K npu Tune mectrocTH
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. Tlpu mnpeaBapUTEIHHOM OMNPEICICHUH JJIEMEHTOB BOJH CpEIHee
3HAYCHWE PasrOHa, M, IUIA 3aJaHHOM pacdueTHoO# ckopoctu Betpa Vi, m/c,
JIOITyCKAeTCsI OTPEEIATE 0 (hopMyIIe

v
L= kvisv_ 1 (150)
w
rae Kis - kooddurmentT, npuHnMaemsiii paaeiv 510
V - KO3 PUIHEHT KUHEMATHYECKOW BS3KOCTH BO3/yXa, IPUHUMAEMbIi
pasueiv 10°  mZc.
3HaueHMs peeNbHOro pasrona L, M, gomyckaercs IpUHUMATH 110 TaoJI.
4 nnst 3aIaHHO# pacyeTHO# ckopocTu BeTpa Vy, m/c.

Tabmuua 4
Cxopoctb Berpa Vy, M/c 20 25 30 40 50
3HaueHus NPEACIBHOIO 1600 1200 600 200 100
pasrona L 103 m

11.PacuerHble CKOPOCTH BeTpa npu pasronax meaee 100kMm momyckaercst
OMNpe/IeNIATh M0 [AaHHBIM HATYPHBIX HAOJIIOACHUN HajJ MaKCHMaJbHBIMHU
©XKEroJHbIMA 3HAYCHUSIMH CKOpOCTeH BerTpa 0e3 ydera WX MPOJOJIKHU-
TENLHOCTH.

12*. PacuerHble CKOpPOCTH BeTpa mpH pasroHax 6onee 100 kM ciemyer
OTIPENIEISITH C YIETOM MX MPOCTPAHCTBEHHOTO PaCIipe/ieiicH s (CM. pEKOMEH-
nayemoe npuir.4®),
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Puc. 1.T'paduxu 11 onpenesieHus 21eMEeHTOB BETPOBBIX BOJIH B
TITyOOKOBOJIHOM M MEIKOBOTHON 30HAX

3JIEMEHTBI BOJIH B I''TYBOKOBOJHOM 30HE

13. CpenHiomw BBICOTY h,, M, u CpemHUN Teproji BOJH T ¢, B
rITyOOKOBOJHOW 30HE HEOOXOIMMO OMpeAeATh 10 BEpXHEH ormbaromieit

kpuBoii puc. 1. ITo 3HaueHusm Ge3pasmepHbIX Benuuud gt/V,, u gL/va , U

o . o 2
BepXHel ornbaromeii KpuBOil HEOOXOMMO ONPENENATh 3HAUEHUA ghy /V,, 1
gT / Vi, H II0 MEHBIINM MX BEJIMYMHAM NPHUHATH CPEAHIOK BBICOTY M CPEIHMIA
TIEPHO]] BOJIH.

CpenHio IJIHHY BOJH /1d , M, TIPH M3BECTHOM 3HAYEHMHM | ciemyeT

oTpeeIATh 1o hopmyre



-— gT
Aq 0@ (151)

HpI/IMe‘{aHHe. HpI/I NEPEMEHHBIX CKOPOCTAX BETpa BAOJb pas3roHa BOJH

JOITYCKaeTCd NPUHUMATh hd o pe3yjibTaTaM IOCJICA0BATCIbHOTIO0 OINPEACIICHUA

BBICOTHI BOJIHBI IJI Y4aCTKOB € IOCTOSAHHBIMU 3HAUCHUSIMU CKOPOCTU BETpPA.

14*, Tlpn cnoxHOW KOH(UTypaluu OeperoBoi YepThl CPEIHIOI BBICOTY
BOJIHBI, M, HEOOXOJIMMO OIIPEIEIATH 110 hopMyIie

g = 03287 + 21n2 +12,) +1dnd +12) + an? + 12, ) (152)

e hn , M, (mpu N = 1;+2; £3; +4) - cpeaHUe BHICOTHI BOJIH,

KOTOpBIE JOJDKHBI IIPHHUMATBCS COTJIACHO puc. 1,
IO PAacyeTHOM CKOPOCTH BETpa W IPOEKIUAM
aydedd L,, M, Ha HampaBlieHHE IJIABHOTO JIy4a,
COBIIAQJAIONIECTO C HamlpasieHHeM BeTpa. Jlyun
NPOBOJATCSA M3 PACYETHOW TOYKH IO IepeceyeHHs
c nuHUeH Oepera c umHTepBasoM *22.5 rpaj or
TJIaBHOTO JIyyYa.
[lpn HanuuMu mnepex pacdyeTHBIM CTBOPOM OOJIBIIOTO KOJHYECTBa
NPENATCTBUH B BHJE OCTPOBOB C YIJIOBEIMH pasMepamu MeHee +22,5rpan u

CYMMOW YIJIOBBIX pa3MepoB 0osiee 22,5rpaj CpeaHIO BICOTY BOJH hn

B CEKTOpPE N HEOOXOIUMO OTIPENENSTh 1Mo Gopmyse
hp = Ean' ni + Z an nj (152a)

TI€ X, Vij - COOTBETCTBEHHO YIJIOBBIE Pa3MEPHI i- IO IPENATCTBUA H j-TO
MPOMEXKYTKA MEXIY COCEJHMMH MPENSITCTBUSIMH, OTHECEHHbIE K yriy 22,5
rpan (i=1,2,3.k, j=1,2,3,..l,) B mpeaenax N-ro cekropa, Ha3HAYAEMOTO B
uHTepBasie +11,25rpan oT HanpaBiIeHus JIyva.

Cpennue BbICOTBI BOJNH hypy 'hnj , M, CIelyeT ompeAessaTh 1mo puc. 1 mo

pacyeTHOM CKOPOCTH BeTpa M pas3roHy L, paBHOMY mpoekimsM jiyded Ln n
Ly, M, Ha HampapieHue Berpa. Jlyun L, m L, paBHBI COOTBETCTBEHHO
PacCTOSHHIO OT PACUETHOW TOYKH JIO TepecedeHus ¢ 1-M NpensTCTBUEM WIIN
HO/IBETPEHHBIM OEPEroM B j -M MPOMEKYTKE.

Cpennuit mepuoj BOJH ompenensercs 1o Oe3pa3MepHO BeIMUYHHE

gT/V,, , Koropas mpHHMMaeTrcsi corjacHo puc. 1 mnpu wu3zBecTHOU

o g2
OespasmepHoii  Benmunue  ghy /Vyy, . CpeiHIO UIMHY BOJH  ClICAyeT
omnpezaenars mo ¢popmyie (151).
[Tpumeuanue. Konourypauunit GeperoBoil 4epThl NPHUHUMACTCS CIOXKHOM, €CIN
BenmurHa Lpg/Liin 22, toe Ly ¥ Ly, - Haubonpmimii ¥ HAMMEHBINHUNA JIy4H,

MPOBEICHHBIE U3 PAacUETHOI TOYKM B cekTope +45 rpsj oT HampaBleHHs BETpa J0
TepeceyeHus ¢ MOJABETPEHHBIM Oeperom.

15*. Beicoty BomHbI | %-Hoii 0becriedeHHOCTH B cucteme Nyj, M, CIemyer
ONPENENATh YMHOXKEHMEM CPEINHEH BBICOTHI BONH Ha Kod(pduument Kk,

. o 2
NPUHUMAEMBIH 10 rpadukaM puc. 2 ans Oe3pa3MepHO BemmduHbl gl / V.
IIpu cnoxxkHOl KOHUTYparuu OeperoBoil uepThl 3HadeHue gl / Vv% , JIOJDKHO

2 . o o
MNPpUHUMATHCA 10 BCJIUYUHE ghd /VW' 1 BECPXHCU OI‘I/I6aIOHICI/I KPUBOU PpUC.
1.
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Puc. 2.Tpaduku 3HaueHni KodppunuenTa k;

DJIeMEHTHI BOJH ¢ 00ECHEYCHHOCTRIO M0 pekumy 1; 2; 4%Heo0xoanmo
TOPUHUMATh MO0 (QYHKIMAM PACIIPEACIICHHUs, OTPEACIACMBIM M0 HATYPHBIM
JNaHHBIM, & TIPH HX OTCYTCTBHH WJIM HEJOCTATOYHOCTH - MO PE3ybTaTaM
00paboTKH CHHOITHYECKHUX KapT (CM. peKoMeHyeMoe mpuit. 4%).

16. TIpeBbilicHWE BEPIIMHBI BOJHBI HaJ PACYETHBIM YPOBHEM /], M,
CIIElyeT ONpPeNesTh 1Mo Oe3pasmepHoit Bennunne /7/h; (puc.3) aus gaHHOTO

3Hayenus by / gTa , IpuHUMas d la =0,5.
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Puc. 3.T'paduku 1ms onpeneneHus 3HaueHui /7./N; B MEIKOBOAHO# U
Ne.sur/ i B IpHGOIHOM 30HaX

3JIEMEHTBI BOJIH B MEJIKOBO/JHOM 30HE

17. Beicoty BosH (i%-Hoii obecrieueHHocTH hj, M, B MEJIKOBOIHOM 30HE C
yiionamu nHa 0,002u Gosee ciieayer onpenesisith mo Gopmyiie
hj = kekp ki kihy . (153)
rie k; - ko3 punment TpanchopMmanu;
k; - ko3 dunuenT pedpakunu;
ki - 060061eHHBII KO3 (OHUIMEHT TTOTEPS.
Koahpunuentsr ki, k. u ki cieayer onpenensits no m.18.
JiuHy BOJIH, TEepEeMEIAIONMXCsS M3 TIIyOOKOBOJHONW B MEJIKOBOAHYIO
30HY, HEOOXOJIUMO OIPENeysATh MO pHC. 4 TpU 3aJaHHBIX Oe3pa3MepHBIX

o a
BemuuuHax d /Ay u Moy /9T , IpU 3TOM NEPHOA BOJIH NPHHUMACTCS

PaBHBIM TIEPHOJLY BOJIH B I'TyOOKOBOJHOM 30HE.
[IpeBrIeHre BEPIIMHBI BOJIHBI Ha/l PACYETHBIM YPOBHEM /], M, CIECIYyET
ompeziesIATh MO0 puc. 3 UIA  JaHHBIX  Oe3pa3MepHbIX  BEIWYHH

T —a
d/Aquh /gT" .

18. Koa¢ppuuumenT tpancdopmanni HEOOX0AUMO NPUHUMATE TI0 TPA(UKY
1 puc.5. Koaddumuent pedpakiun 10KeH OnpeaensiThes 1o Gopmyre



ke =q—,  (154)
a

rie 8y - pacCTOSHME MEXIy CMEKHBIMH BOJHOBBIMH JIy4aMH B
rITyOOKOBOJIHOM 30HE, M;

a - pacCTOSTHHE MEXIy TEMH JKE JIydaMH [0 JIMHHWH, TPOXOISIIEH uepes
3aIaHHYI0 TOYKY MEJIKOBOIHOM 30HBI, M.
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Puc. 4.T'papuku juist onpeneneHns sHadeHuii A / Ay B MEIKOBOAHOM

I/I;Sur / ;d B IpuOOITHOH 30HaX
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Puc. 5.Tpaduku s onpenenennss 1 -koaddunmenra k; 2,3ud-

BenmM4YMHbl doy / Ad

Jlyun BosiH Ha IIaHe pedpakuuy B INIyOOKOBOJIHOH 30HE HEOOXO0IMMO
NPUHAMATh [0 33JaHHOMY HAlpaBJICHUIO PACHPOCTPAHEHHs BOJH, a B
MEJIKOBOJIHOM 30HE MX CIeyeT NPOA0JIKAaTh B COOTBETCTBHUM CO CXEMOH U
rpadukamu puc. 6.

OG6o0uIeHHBII KOG (UIMEHT MOTeph kK HOMKEH ompeaensaTbest 0o

3aJaHHBIM 3Ha4eHMsIM BenuuuHbl d / Ad W ykioHy nHa i (tabm. 5); npu

yiionax gHa 0,03 u Oosee ciaemyeT NMpUHUMATh 3HAYEHHE OOOOIIEHHOTO
K03 (UIIMEHTa TOTEPh PABHBIM €IUHUIIC.

Ipumevanne. 3HaueHne koddouimenta kK, nomyckaeTcss NPHHEMATH IO
pesynbraTaM onpeaesieHus Ko3(hQuuMEeHTOB pedpakuuu Ui BOJHOBBIX JIydyeH,
HPOBOAMMBIX M3 PacUeTHOH TOYKM B HANpaBJICHUsAX 4epe3 22,5rpaj oT IiIaBHOro
Tyu4a.
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Puc. 6.Cxema (a) u rpaduku (6) a1 HOCTPOEHHMS IJIaHa pedPaKIUK

Tab6muma 5
OtHocuTenbHAs TTyOnHA 3Hauenus kod(duimenTa ki npu ykioHax jaHa i
d /Ag
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
0,5u Gonee 1 1

19. CpeaHror0 BBICOTY M CPEAHHI MEPHOJ BOJH B MEJIKOBOIHOW 30HE C

ykmonamu aaa 0,001 u meHee HeoOXOAWMO ONpEAEHSITh MO rpaduxam

puc.1l. Tlo Ge3pa3smMepHBIM BeIMYUHAM gL/VV% m gd /VV% TIPUHUMAIOTCSI

3HAYCHUS gF] / Vv% u g'li' / Vv% U 10 HUM onpenensores h n T.

Boeicory BomHBl | % - HOW OOECIIEYEHHOCTH B CHCTEME CIIEAYET
OTIpEeNIeISITh  YMHOXKEHHEM CPEIHEH BBICOTHI BONH Ha Kod(dumment K,
npuHaMaemblii mo rpadukam puc. 2. Ilo 0Ge3pa3MepHbIM BeJTHYHMHAM

gL/ Vv% u gd/ Vv% OIIPENENSIOTCS 3HaYeHus Koddduumenrta K, U3 KOTOPBIX

MPUHIMAETCS] HANMEHBIIIHH.

CpenHiol0 UIMHY BOJH TPH W3BECTHOM 3HAYCHUH CPEIHETO IIePHOAa
ClJIe/IyeT ONpPEeessITh B COOTBETCTBUH C 11.13.

[IpeBrpiieHrie  BEpUIIMHBI BOJHBI HaJ PpACUETHBIM YPOBHEM IOJDKHO

OTIPEENIATRLCS 10 PHUC.3.

[Tpumeuanue. DJIEMEHTBI BOJH, NMEPEMEILAIOIIMXCS M3 MEJIKOBOJHOH 30HBI C
ykinonamu aHa 0,001u menee B 3ony ¢ ykinoHamu ana 0,002u Gonee, Heo6xoanmo
ompezenaTh corigacHo nn.17 u 18, npu STOM NPHHUMAETCsI 3HAYCHHE HCXOIHOI

cpenneit Beicotsl h = hy .
JEMEHTHI BOJIH B IPUBOMHOM 30HE

20. Beicoty BoH B npubOiHOI 30HE hgyr10, M, HECOOXOAUMO OMPENEIATH
JUISL 3aJ[aHHBIX YKJIOHOB AHA | mo rpadukam 2, 3u 4 puc. 5; npu 3T0M 110

- -2
Oe3pasMepHON BENIWIMHE d/ A ¢ TUPHHMMACTCS 3HAYCHHE Neur 19 / gT wu
COOTBETCTBEHHO ompeaensietcs Ngyrig

JnuHy BonHBI B NpuOOHHOW 30HE Agyr, M, CIEIyeT ONPENEIATh II0
BepXHEH ormbaromnieil KpuBOW pwuc.4, TPEBHINICHHE BEPIIMHBI BOJHBI HaJ
pacyeTHBIM YPOBHEM /Jc gy, - 1O BEPXHEH orudaromieil KpuBoii puc.3.

21. Kputnueckas ray6uHa de, M, IPU TIEPBOM OODYIICHUH BOJIH JOJDKHA
OTpeNeNsSIThCS IS 3aJaHHBIX YKJIOHOB AHA | mo rpadukam 2, 3u 4 puc.5
METOJIOM TOCIIeI0BaTEIbHBIX NpuokeHuid. [1o psay 3anaBaeMbIx 3HaUCHUI

=2
riy6us d B cooTBeTcTBUH ¢ 1117 nl8 onpenenstiorcs BenuuuHbI hy / gT wu



no rpaduxam 2, 3u 4 puc.5 - COOTBETCTBYIOIINE UM 3HAUYCHHS CICr / Ag,u3

KOTOPBIX MPUHUAMAETCS Oy, YHCICHHO COBMAJAOLICE C OJHON M3 33/1aBACMbIX
rinyous d.

22.Kputnyeckyro rryOuHY, COOTBETCTBYIOIIYIO MIOCIEAHEMY OOpPYIICHUIO
BOJIH Ogr y IPH TIOCTOSTHHOM YKJIOHE [THA, CIICAYET ONPEACIATH 10 hopMmyIie

n-1
der u = Ky “der (155)

rae K, - koadduimenT, mpuHUMaeMblii 110 TabI.6;

N - yKciIo 0OpyLIeHuit (BKIIIOUas IIEPBOE), MPUHUMAEMOe U3 psija N=2,3u4

MIPH BBITOJHEHHH HEPABEHCTB
n-1 n-1
ky 2043 uk, <043

Ilpn ompenenenun TyOMHBI —mociequero  oOpyieHus g, ©
kod(pdunuent K, wunm npousBeneHre KOYQPHUIUEHTOB HE  JOJDKHBI
npuauMatses meree 0,35.

Ilpu yxiaoHax gua Oomee 0,05 cremyer npUHMMATh 3HAYCHUE

KPUTHYIECKOU ryOHHBI Uy = g .

IIpumevanue. [Ipy mepeMEeHHBIX YKJIOHAX AHA IOMYCKAeTCS MPUHUMATH Oy, IO
pe3yabTaTaM MOCIEA0BATEIbHOIO ONPENeICHHs KPUTHUSCKUX TITyOHH AJIS Y4acTKOB
JAHa C MIOCTOSSHHBIMHA yKJ'IOHaMI/I.

JIEMEHTBI BOJIH HA OT'PAJKJIEHHON AKBATOPUM

23. Beicoty audparupoBaHHOH BONHBI hgr, M, Ha OrpaxkACHHON
aKBaTOPUH HEOOXOJIMMO ONpPENeNsTh 10 GopmyIie

Pair = Kaieh, (156)
rae Ky - koaddumment qudpakiuur BoJIM, ONpeneisieMblil coriacHo .24,
25u 26;

h; - BeIcoTa HcxoqHOM BOJHEI | %0-HOM 00€CIEYEHHOCTH.

B kauecTBe pacueTHOUl UIMHBI NPUHHUMAETCS HWCXOJHAas AjiuHa A Ha
BXOJIC B aKBATOPHIO.

24. Kospdurment audpaximu BoiH Ky, A1 aKBATOPHH, OrPaKICHHOM
OJIMHOYHBIM MOJIOM (IpH 3aJIaHHOM 3Ha4e€HHH yria [, rpaj, OTHOCUTEILHOM

PpacCTosIHUU OT T'OJIOBBI MOJIA 10 TOYKH B PACYCTHOM CTBOPE I’//] " 3HAYCHHUHN

yria @, rpan), ciaeyeT NPUHUMATh B COOTBETCTBUH CO CXEMOU U rpadukamu
pHC.7 COrJIacHO MITPUXOBOM JIMHUU CO CTPEIKAMH.

Tabnuua 6

VKIIOH 1Ha i 0,01(0,01|0,02]0,02| 0,03( 0,03]| 0,04| 0,04 0,05
5 5 5 5

Koadpuumenr ky 0,75(0,63]| 0,56| 0,5 | 0,45/ 0,42| 0,4 | 0,37 0,35
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Puc.7.T'pacduku 1is onpepeneHust 3HaueHuid Koapduumenta K s

25. Koadpdument audpakumn BoiaH Kyfe HA aKBATOPUH, OTPa)KICHHOI
CXOJSILMHUCS MOJIaMH, HEOOXOIMMO OTIPEeIsITh 10 hopmylie
Kait,e = Kaif sk, (157)

rae Y - k03 PUIIHEHT, TPUHUMAEMBIN 10 PUC.8 I TaHHBIX 3HAYCHHIMA

dc n kdif,cp-
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Puc.8. 'paduku 3HaueHmii ko3 duimenra (.

Bennunna d, onpenensiercs o Gpopmyiie
I1 + I2 +b

2b
rae |y u |, - paccrosumsa or rpanun Bonnosoi Tenu (I'BT) mo rpanwmix
mudpakoun Boad ([IB), mpuHMMaeMble B COOTBETCTBHH CO
cxeMo# W TpadukamMu pHC.9 COMIACHO INTPUXOBOM JIMHUHM CO
CTpEJIKaMH;
b - mmpura BXOZa B TOPT, M, NpPUHAMAcMas PaBHON MPOEKIMH
PACCTOSHHUS MKy TOJIOBAMU MOJIOB Ha (D)POHT MCXOJHOU BOJTHBL.
3Hauenne kodpduuuenTa Kgrep, ompenensercs Tak ke, Kak M Kgr
COTJTacCHO 11.24 [T TOYKH TIEPECEUCHHUS TIABHOTO Jiyda ¢ ()POHTOM BOJH B
pacueTHOM CBOpE.
[NonokeHwe TIABHOTO Jyda Ha cxeme puc.9, a HeOOXOJUMO MPUHAMATD
[0 TOYKAM, PACIOJIOKEHHBIM OT IpaHuilbl BojHOBOM Tern (BT) moma ¢
MEHBIIHMM YIIIOM @, TPajl, Ha PACCTOSHUSIX X, M, ONPEAEISIEMBIX 0 GopMyJIe

dc

Ill -1 l5-b

al 'al\'2

= , (159)
Ial + |a2

rae |y u |y - BenuuuHbl, TPUHUMAaEMbIe B COOTBETCTBUH CO CXEMOU U

rpadukamu puc.9.
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Puc. 9.Cxema (a) u rpaduku (0) 1t onpeneneHus BeIuuuH i U |4

26. Koadpduuuent audpaxuun BodH Ky I aKBaTOPHH, OTPAXACHHON
BOJTHOJIOMOM, JIOJKCH OTIPENEIATHCS 1Mo (hopMyIe

_ [p2 2
Kt b =y Kira T Kt 2 (160)

rae Kera U Kiire - K03 dUIMEHTHI Aupakunuu BOJH, ONPEACIseMble s
TOJIOBHBIX YYaCTKOB BOJIHOJIOMA COTJIACHO 11.24.

27. Boicory audparupoBaHHOU BOJHBI C Y4YETOM OTPAKEHHS €€ OT
coopyxeHuil u mperpag hggy, M, B JaHHOI TOYKE OTPaKACHHON aKBATOPHU
HEOOXO0AMMO ONPEIEIIATh 0 POpMYyJIe

Paitr = (Kair +Krer) i, (161)
—0,08"7

e kgt = Keit krKpkret j© A Jcos, ; (162)

Kits - KoddduimenT nudpakiuya B CTBOPE OTPaXKAIOLICH MOBEPXHOCTH,
ompenensseMsiii cornacuo m.24, 25u 26;

k. 1 k, - koaddurmentTsl, onpenensemsie cornacuo m.1.14%

6 - yros Mexy ()pOHTOM BOJIHBI U OTPAXKAIOIICH MTOBEPXHOCTHIO, TPAI;

r//1 - OTHOCHUTCJIbHOC pacCTOAHUC OT 0Tpa>i<a}omel71 IMOBEPXHOCTHU 10

pacueTHOHN TOYKH 110 JIydy OTPa>kK€HHOM BOJHBI, IPY 3TOM HaIlpaBlIeHHE Ty4a
OTpPa’K€HHOI BOJHBI JOJDKHO NPUHUMATHCS U3 YCIOBUS PaBEHCTBA YTJIOB
MOJX0/a U OTPa’KE€HHs BOJIH,

Keri - K03 (hHULIHEHT OTpakeHHUs, MPUHAMAEMbId MO Tabn.7; TpH yrie
HaKJIOHa OTpakalollel IOBEPXHOCTH K TOpH30HTY Ooisiee 45 rpax ciemyer
npuHUMaTh KOd(GHULIHEeHT oTpakeHus K =1.

HpI/IMe‘{aHHe. BI)ICOTy BOJIHbBI Ha orpam;[eHHoﬁ aKBaToOpu € MCHSIIOMHMMUCA
IIyOMHaMH  JIOIyCKaeTcsl yTOYHATh cormacHo mn.1l7 wm 18 mpm mHamrexamem
000CHOBaHMH.

Tabmuua 7
TomnorocTb BOMHBL 3HaueHus Kefj IPH YKIIOHAX OTPaXKAIOLICH MOBEPXHOCTH |
Mg, 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 |

MMPUJIOXXEHUE 2
Cnpasounoe

TEPMHHOJIOI'YSA 1 OCHOBHBIE BYKBEHHBIE
OBO3HAYEHUA

TEPMHMHOJIOTHUA

I'paBuTaniioHHBIE BETPOBBIC BOJHBI - BBI3BAHHBIE BETPOM BOJHEI, B
(hopMHUPOBAHNN KOTOPBIX OCHOBHYIO POJIb HTPAET CHIIA TSDKECTH.

DeMeHTHI BOJTHBI (OCHOBHBIE) - BEICOTA, UTMHA U TIEPHO]T BOJHBI.

Heperymsapaple BOJHBI - BOJHBI, JJIEMEHTHI KOTOPBIX HM3MEHSIOTCS
CIIy9aifHBIM 00pa3oM.

PerymsapHble BONHBI - BOJHBI, BBICOTA W IEPHON KOTOPBIX OCTAIOTCS
HEM3MECHHBIMU B TAHHOM TOYKE MPOCTPAHCTBA, 3aHATOTO KUAKOCTHIO.

Ioctynarenphbie (Geryiine) BOJHBI - BOJHBI, BUAHMAas (Gopma KOTOPBIX
MepeMeIaeTcs B MPOCTPAHCTBE.

Crostarie BOJNHBI - BOJIHBI, BUANMAs (OpMa KOTOPHIX B MPOCTPAHCTBE HE
nepeMeIaeTcs.

Cucrema BOJH - pAO TOCIENOBATENBHBIX BOJH, HWMEIONINX OJHO
TIPOMCXOXKICHHE.

Ipodunapr BomHbl (MIABHBIA) - JIMHHA I€pECEYEHHs B3BOJHOBAHHOMN
MOBEPXHOCTH C BEPTUKAIFHOW IUIOCKOCTBIO B HAIPABICHWH JIyda BOJHBI

(puc.1).

ITpoduib 1 311eMEHTHI BOJIHBI

CpenHsisi BOJIHOBasl JIMHHS - JIMHUS, NEPECEKAIOIasi 3allich BOJHOBBIX
KoneOaHnil Tak, 4TO CyMMapHblC IUIOLIAJM BBILIE W HWKE ITOH JIMHUU
OJIMHAKOBBIL. 151 peryssipHOi BOJIHBI - TOPU3OHTANIbHAS JINHHUS, IPOBEICHHAS
Ha ypOBHE IOJIyCYMMBI OTMETOK €€ BEPILUHBI U ITOJIOIIBEI.

I'pebeHp BONHBI - YacTh BOJHBI, PACIOJOXKEHHAs! BBILIE CpeIHEH
BOJIHOBOI! TMHUM.

BepurHa BoJIHBI - HAaUBBICIIAsl TOUKA TPEOHS BOJIHBI.

JloxxOvHa BOJHBI - YacThb BOJIHBI, DPACHOJIOKEHHAss HIKE CpeaHei
BOJIHOBOI! TMHUM.

[onormBa BONHBI - HAMHM3IIAS TOYKA JIOXKOMHBI BOJIHBI.

BpricoTa BOJIHBI - IPEBBIICHUE BEPIIMHBI BOJIHBI HAJl COCEIHEN I1010NIBOI
Ha BOJIHOBOM IpoduIIe.

JHa BOJIHBI - TOPU3OHTAJIBHOE PACCTOSHHE MEXIY BEPIIMHAMH JABYX
CMEXHBIX rpeOHel Ha BOJIHOBOM npoduue.

[lepyon BoJMHBI - MHTEpBaJ BPEMEHH MEXAY HPOXOXKICHHUEM JBYX
CMEXHBIX BEPLIMH BOJIH Yepe3 (PUKCHUPOBaHHYIO BEPTHUKAIIB.

@poHT BONHBI - JMHMS Ha IUIaHE B3BOJHOBAHHOM ITOBEPXHOCTH,
NPOXOAAIIAs 110 BEPLIMHAM I'PEOHS JaHHOW BOJIHBI.

Jly4 BOJHBI - JIMHUS, NEPIIEHANKYIISIpHAs GPOHTY BOJHBI B IAHHOW TOUKE.

CkopocTb BOJIHBI - CKOPOCTb II€pEMEIeHUS] TpeOHs BOJHBI B
HaIpaBJIeHUU €€ PacIpOCTPaHEHHUSI.

PacueTHpI WITOPM - IUITOPM, HAaOJIOAAIOIIMICS OOMH pa3 B TEUCHHE
3aganHoro psga ner (25, 50u 100) ¢ Takoil CKOPOCTBIO, HAIpPaBICHUEM,
pa3sroHOM ¥ TPOJOJDKUTENIBHOCTBIO AEHCTBUSL BETpa, INPH KOTOPHIX B
pacyeTHOH TOuYke (OPMHUPYIOTCS BOJHBI C MaKCUMaJbHBIMH 3a 3TOT Pl
JJIEMEHTaMHU.

PacuetHass ckopocTh Berpa (IpH OMNpEIEiCHUH DJICMEHTOB BOJH) -
CKOPOCTB BeTpa Ha BeicoTe 10M HaJ| ypoBHEM BOJIBI.



PacuerHblit YPOBEHb BOJbI - YPOBCHb, Ha3HAaYaeMEI ¢ Y4€TOM CC30HHBLIX
" I'OaA0BBIX KOJ'IG6aHPII>i, BETPOBOT'O HaroHa BOAbI, IPUJIMBOB U OTJIMBOB.

Pasron BomH — MMPOTAKCHHOCTD OXBauCHHOM BETPOM aAKBATOPUHU,
HU3MEPCHHAA 10 HAIIPaBJICHUIO BETpa 10 pacquHOﬁ TOYKH.

Boanosoe JAaBJICHUC - JOJIA (COCTaBHfHOHIaH) TUAPOANHAMUYCCKOT'O
JaBJICHUA, 06YC.HOB.HCHHa${ BOJIHCHUEM  Ha CBO60,HHOI>1 IMOBCPXHOCTHU
KHUIKOCTH. Bonnosoe JaBJICHUEC OHNpeACEICTCd KaK pPasHOCTb 3HAYCHUH
TUAPOANHAMUYCCKOTO OaBJICHUSA B [[aHHOfI TOYKE IMPOCTPAHCTBA, 3aHATOTO
JKUIAKOCTBIO, IpU HAJIMYHUHA BOJIH U IpH UX OTCYTCTBUU.

OCHOBHBIE BYKBEHHBIE OBO3HAYEHUSA

Vyy - CKOPOCTh BETpA,;

1] - IPEBBIIIEHUE BEPIIMHBI BOJHBI HaJl PACUETHBIM YPOBHEM;

1}; - TIOHWYKEHHE TIOIONIBBI BOJIHBI OT PACUETHOTO YPOBHS;

h — BBICOTA BOJNHEL;

A - JUIMHA BOJIHBI,

K - Bos1HOBOE UHCIIO;

T - nepuoa BOJIHBI,

(- KPyroBas 4acTOTa BOJIHEI;

¢ - CKOPOCTb BOJIHEI,

h/A - kpyTu3Ha BonHBL;

A/h - mosorocTs BOJHEL,

h;, Ai, T; - COOTBETCTBEHHO BBICOTA, JJIMHA U IEPUOJ] BOJIH | % - HOM obec-
[ICYEHHOCTH B CHCTEME;

h,A, T - coOTBETCTBEHHO CpeHME BHICOTA, JUTHHA U MIEPHO]] BOJIH;

d - rry6uHa BOMIBI TIPH pACYETHOM YPOBHE;

dy - xkpuTHuUeckas TIyOWHA BOJBI, NMPH KOTOPOH MPOWCXOMUT IIEPBOE
o0pyIeHe BOJIH;

dery - TiTyOMHA BOZBI, IPU KOTOPOW MPOUCXOJUT IOCICAHEE OOpyIICHHE
BOJTH,

Q - cuna oT BO3/1eiCTBHS BOJIH Ha COOPY)KEHHUE, PETrpay;

P - swuueiinas Harpyska (IMHeHHas pachpejelieHHass Harpyska Ha
eIMHUILY JUTAHBI COOPYXKEHHUS, TIPETPaIbl);

P - BOTHOBOE JaBIICHHE,

0 - TUIOTHOCTB BOJIHI;

g - YCKOpEHHE CBOOOIHOTO MACHUS;

@ - yroy HakJioHa oTkoca (MM IHa) K TOPU3O0HTY;

i - YKJIOH JHa.

MMPUJIOXXEHUE 3
Cnpasounoe

®OPMYJIbI U TABJIMIBI I'JIABbBI CHull 2.06.04-82*B
CUCTEME U3MEPEHUI MKI'CC

B HacTosImIeM NprIToKeHIH IPHUBEACHB! (POPMYITBI U TaONUIIBI, HATIICAHUE
KOTOPBIX W3MEHIJIOCH B CBSI3M C TIEPEBOJIOM B HOBYIO CHCTEMY (H3HUYECKHX
emuunn. OHU TIPECTAaBICHBI 32 TEMH K€ HOMepaMH (B HOBBIX OYKBCHHBIX
0003HaYEHMSAX) CO CCBUIKOW HA COOTBETCTBYIOIIHE ITYHKTHI HACTOSIIIAX HOPM.
@DopMyIel B TaOIUIBI, KOTOPBIE CONEPKAaT TOJBKO 3aMEeHy OOBEMHOIO Beca
BOJbI )/HA NPOU3BECHHE O HE IPUBOJISTCS.

Kn4.2.
W, = 7,540°AN,°E, (97)
W, = 510m-5AnVn2'§t; (98)
W, = 8,1A0°AN% (99)
W, = 8,1A0°A V. (100)
Wy u W, Tc.
Kn4.3

Qu = 0,06AV; (101)



N, = 0,06AVv/> (102)

Quwu Ny, TC.
Kn.b5.1
Tabiuma 27
Conenocts 13 S, % [penen npoyHocTH JibJa Ha cxathe R, ToIM®, npu
CpeHEeCYTOYHOH TemIeparype Bosayxa t,, °C
0 -3 -15 -30
Memnee 1 (pecHsblii 1iex) 45 75 120 150
1-2 40 65 105 135
3-6 30 50 85 105
Kn.5.3
Fc,p = 0,4vhy ,/mARbtg Y, TC; (118)*
Fc,p = O,7vhd,/ARc , TC. (119)
Kn.5.5
Fs = 0,3y , (124)*
Kn.5.6
Py = 500NV (126)
h v2
py = 0,052 (127)
L
pi = 0,92hqi; (128)
Pua= 200V e (129)
P Pus Bi ¥ Ppyay TCIM.
Kn.5.7
Py = 5+1110° v; o34, Tc/M%,  (131)
npu t; =-20°C
7 =(3,3 - 0,28+0,83t%)10% (132)
npu t; <-20°C

7 =(3,3-1,8%)10"
hred - OPUBCACHHAA TOJIIHMHA JCAAHOI'O IOKpOBa, M, OIpcAciiaeMas 1o
¢dopmyne

2,3
Nred = hmax * L43pin +7 ; (136)

a - K03pQUIMEHT TEIIOOTAAYH OT BO3LyXa W MOBEPXHOCTU CHEKHOIO
nokpoBa, Kkan/(a’), IpHHAMAaeMBIi PaBHBIM 23/Vyym *+ 0 3- npu Hanu4uK

CHEra, uiu 6«'Vw,m + 0,3 - IpH OTCYTCTBUM CHETa.

Kn5.8
g = phaxk, Te/M,  (137)
rae pt =10rc/M?
Kn5.9
Fbyj szbyjhj, TC, (138)
rae Ryj =12rc/m®.

Km 5.12
h3
max
Fd = Zantd , TC, (141)
3 D].O4 —O,4td
@ =1+ ty +5q 1-e . (142)
i

Ko 5.13



3

h
M = 200vgtyqy— o, tel;  (143)
D
—40(1: A
- .
R = R ye © (145)
—40Q
- oo
R = Rey® . (146)
R u R, Tc/m?
A0y ke
e
0,8 1
0,85 15
0,9u Gonee 2
Tabimua 33
Temnepatypa npaa tj, °C IIpenensl TekydecTH 1bAa, Tc/v?
Ha pacTspkenue Ry | Ha ckatHe Rey
BEPXHss YacThb JIEITHOIO MOKPOBA
Or 0 1o -2 70 180
3., -10 80 250
~11,-20 100 280
HwxHss 4acTh JIEIHOTO OKPOBa
"0"-2 50 120
ti - To ke, urou B m. 5.7
MMPUJIOXKEHME 4*
Pexomendyemoe

OINPEJEJEHUE ITPOCTPAHCTBEHHBIX XAPAKTEPUCTHUK BETPA
11O JAHHBIM CUMHOIITUYECKHX KAPT .

[IpocTpaHcTBEHHOE pacHpenesicHHe CKOPOCTH BeTpa HE00X0AnMo
YYUTHIBATh ITyT€M IIOCTPOCHUS TOJNEH BeTpa, OMpeAeNsieMbIX MO ITaHHBIM
CHHONTHYECKHUX KapT. PacdeTHBIE CKOPOCTH BETpa IOIMYCKACTCSA ONPENENATh
B COOTBETCTBUH C rpadukoM (CM. PHCYHOK) IS 3aMaHHOM TeorpadmaecKoi
LWIUPOTHI @, UCTONB3YsI PACCTOSHHUE MEXIY H300apamu 8, m.mile, u pagnyc
KpuBH3HBI H306ap R, m.mile. Hanpasnenue BeTpa HEOOXOIUMO OTKIOHSTH Ha
yron 15rpaa ot n300aphl B CTOPOHY HU3KOTO JAaBJICHHMSI.
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I'padukn Ui ompeneleHdss PacueTHOW CKOpocTH Berpa Vi, M/c, 10
JAHHBIM CHHOINTHYECKUX KapT MPU HUKIOHHYECKUX H300apax, MpOBEICHHbBIX
gepes 0,5kI1a

a- $250°Cc.ur.; 6- ¢=35-49c.mu



COJEPKXAHUE

1. Harpy3kn wu Bo3deiicTBHSI BOJH Ha THAPOTEXHHYECKHE
COOpPY:KeHHUS] BEPTHKAJIBLHOI0 H OTKOCHOTO nmpoduJiei.

Harpy3ku 0T CTOSYHMX BOJH Ha COOPYKEHHS BEPTUKAIBHOTO TPOQIIIS.

Harpy3xu 1 BO3AEHCTBHS BOJH Ha COOPYKEHUSI BEPTHKAIBLHOTO TPOQHIISL
1 UX 3JeMeHTHI (0COObIE ClTyYan).

Harpysku ot pasOuBarommxcst M TpPHUOOHHBIX BOJH Ha COOPYKECHHS
BEPTUKAIBHOTO TPOHIIA.

Harpysxu u Bo31eiicTBHSI BOJH Ha COOPYKEHHS OTKOCHOTO MPODHUIIA.

2. Harpy3km oT BOJH Ha o0TekaeMble Mperpagbl W CKBO3HbIE
COOPY KeHHUS.

Harpysku oT BOJTH Ha BEpTHUKAIFHYIO 00TEKaeMyIo IIperpaay.

Harpy3ku oT BOJTH Ha TOPU30HTANBHYIO0 00TEKaeMYyIO Mperpaiy.

Harpy3ku oT pa3OMBarOIMUXCS BOJIH HAa BEPTHKAIBHYIO OOTEKaeMyrO
mperpany.

Harpysku oT BOJTH Ha CKBO3HOE COOPY)KEHHE U3 00TEKaeMBIX 3JICMEHTOB.

Harpy3ku oT BOJH Ha BepTHKAIbHBIC IMUIHHAPHI OONBIINX AHAMETPOB
(ocoOsle ciayuan) *.

3. Harpy3ku 0T BeTPOBBIX BOJH Ha OeperoyKpenureIbHbIE
COOpY:KeHHUs U CYAOBBIX BOJH HA KpeNJieHUs] 0eperoB KaHAJIoB.

Harpy3ku oT BeTpOBBIX BOJIH Ha O€pETOYKPENHUTEIBHBIE COOPYKEHHUS.

Harpysku 0T CyZIOBBIX BOJH Ha KpETUICHHSI O€peroB KaHAJIOB.

4. Harpy3ku oT cya0B (IJIaBy4YHX 00bEKTOB) HA TUAPOTEXHHYECKHUE
COOPY KeHUS.

Harpysku ot BeTpa, Te4eHHUS U BOJH HA IUIABYYHE OOBEKTHI.

Harpysku ot HaBasia IpUIIIBApTOBAHHOTO CYAHA HAa COOPY>KEHHE.

Harpysku ot HaBana cyqHa IpH HOAXOE K COOPYKEHHIO.

Harpy3ku Ha coopyXeHUs OT HATSDKCHHS IIBAPTOBOB.

5. Harpy3km wu Bo3geiicTBHSI JbJa Ha TI'HIPOTeXHUYECKHE
COOPY KeHHUS.

Harpysku oT JieiIHbIX MOJIEl Ha COOPYKEHHS.

Harpy3ku um BO3JEHCTBHS Ha COOPY)XEHHS OT CIUIONIHOTO JICASHOTO
MIOKPOBA IIPH €T0 TEMIIEPaTypHOM PACIIHPCHUH.

Harpysku Ha coopyKeHHUs OT 3a’KOPHBIX Macc JbJa.

Harpy3ku oT mpuMep3Iero K COOPYKEHHIO JICASHOTO ITOKpOBa IIPH
M3MEHEHHH YPOBHS BOJHI.

Harpysku Ha coOpyKeHHUS OT 3aTOPHBIX Macc Jibaa * .

Ipunoxenne 1. Ob6szamenvnoe. DNEMEHTHl BOJIH Ha OTKPBITHIX U
OTPaXKICHHBIX aKBATOPHAX.

PacueTHble ypOBHU BOJIBI.

PacdeTHBIe XapaKTEpPHUCTHKH BETPA.

DNIeMEHTHI BOJIH B TIIYOOKOBOIHOM 30HE.

DOneMeHTHI BOJIE B MEJIKOBOTHOH 30HA.

DJIeMEHTHI BOJIH B IPUOOHWHOM 30HE.

DOneMeHTHI BOJH Ha OTPaKICHHON aKBaTOPHH.

Mpunoxenne 2. Cnpagounoe. TepMUHONOTHSI 1 OCHOBHbIC OYKBEHHBIE
0003HaYCHNS.

TepMunonorusi.

OcHoBHbBIE OYKBEHHBIE 0003HAYCHYISI.

IIpunoxenne 3. Cnpagounoe. ®@opmynsl u Tadbmuiel TiaBbl CHull
2.06.04-82% cucreme m3mepernit MKI'CC.

IIpunoxenne 4*. Pexomendyemoe. OrnpeneneHue MPOCTPAHCTBEHHBIX
XapaKTepUCTHK BETPa 110 TaHHBIM CHHONTHYECKHUX KapT.

MHWHUCTEPCTBO CTPOUTEJILCTBA POCCUIICKOM
®EJEPAIIAN

INOCTAHOBJIEHUE

13.07.95 Ne 18-66



MockBa
O BBenennn B aeiicreue namenennsa kK CHull 2.06.04-82*

MunuctepcTBo crpoutenscTa Poccuiickoit deneparnun
IIOCTAHOBIJIAET:

Bectu u neiictBue ¢ 1 mions 1996 roma Ha Teppuropun Poccuiickoit
®enepannu npencrasnenHoe [maBrexHopmupoBaHueM MuHcrpost Poccnun
m3menenne Ne 2 CHull 2.06.04-82* Harpyskn u Bo3#eHCTBUS Ha
THAPOTEXHUYCCKHE COOpYXKeHHs (BOJNHOBBIC, JIEOBBIE M OT CyAOB)",
paspaborannoe BHUUI'om um. BeneneeBa n npunstoe MexrocynapcrBeH-
HOM Hay4YHO-TEXHWYECKOHW KOMHCCHEW MO CTaHIapTH3aLUH U TEXHHYECKOMY
HOPMHUPOBAHHIO.

Munuctp E.B. bacun

N3MEHEHUE Ne 2
CHull 2.06.04-82* Harpy3ku M BO3JCHCTBHS HAa THIPOTEXHHYECKHUE
coopyxeHus (BOJHOBBIE, JIETOBBIE U OT CYJ0B)"

I. Pazgen 5 CHull 2.06.04-82 u310KUTh B CIAEAYIOIEH PEAAKIIUHN;

"5. JJE[JOBBIE HAT'PY3KHN HA TU/IPOTEXHUYECKUE
COOPYXEHUA

OCHOBHBIE ITOJIOKEHU A

5.1. Harpy3kun oT Jsibia Ha THIPOTEXHHYECKHUE COOPYKEHHS JIOJDKHEI
OIPEIEIATHCS. HA OCHOBE CTATHCTHYECKUX JAHHBIX O (DPM3MKO-MEXaHUYECKHX
CBOMCTBax JIbJia, THAPOMETEOPOJIOTHUECKHUX U JIEAOBBIX YCIOBHSX B paiioHe
COOpY)KEHMsl JUIsi [epuoja BpPEMEHH C HauOOJBIIUMHU  JIEJOBBIMHU
BO3ACUCTBUSIMU.

5.2. [IpoyHOCTHBIE XapaKTEpUCTUKH JIbAa NpH ckatnu R u m3rube Ry,
MIla, ocHOBHBIE MPOYHOCTHBIE XapaKTEPUCTHKH, ONpPEICISIIONINE 3HAUCHHE
JIEJOBOW HAarpy3KH, CJIE/IyeT ONPEEIATh 110 (hopMyiam:

(114)

Ri = 0,4(G +Ap); (115)
rae N - KoIMYecTBO CIIOCB OJMHAKOBOM TOJIIWHBI, HA KOTOPOE pa3OuBaeTcs
(o ToIIKHE) paccMaTpUBAEMOE JIEASHOE TI0JIe, IpH 3ToM N=3;
Ci - cpennee (apudMeTHyecKOoe) 3HAYEHHWE MAKCHMAJLHOIO Ipeiesa
MPOYHOCTH JIbJIa IIPU OJHOOCHOM cxatuu, MIIa, B i-oM ciioe npu
TeMrieparype t, ompemensieMoe 10 OIBITHBIM JaHHBIM (METOMKA
MCTIBITAHUH JIbJIa HAa OJJHOOCHOE C)KaThe jaHa B [Ipuiokenun 4);
A; - noBepuTenbHAS TpaHMIA CIIy4alHOH norpemHocty onpenenenuit Cj,
MlIla, onpeznensiemMas METOJJAMH MaTEMATUYECKOW CTATHCTHKH MPH
3aJaHHBIX 3HAYCHHWAX [OBEPHUTENBHOW BEPOSTHOCTH O |
KOJIMYECTBE MAPAUICIBHBIX HM3MEPCHUH (UHCIEe HCIBITAHHBIX
06pas1os) N;
Cp u Ay - cpennee (apudMeTnvecKoe) 3HaYeHHEe MAKCUMAIILHOTO Mpe/iesa
MPOYHOCTH JIbJIAa TIPU OJHOOCHOM cxatuu, MIla, B HIXKHEM Clioe
paccMaTpuBaeMOro JICASHOTO TOJsl MpH Temmeparype f, u
JIOBEPUTEIIbHAS TPAHUIA CIYYalHOW MOTPEIIHOCTH OMpPEICIICHUN
Cp, MIla, onpenensemsie Tak xe, Kak C; u 4
[Ipu OTCYTCTBUM ONBITHBIX JAaHHBIX JOITyCKAaeTCS MPUHUMATH 3HAUYCHUS
(Ci + &) mo T261.27 u 28.

5.3.PacyerHas TONIIIMHA POBHOTO JibAa |y, M, IPUHUMAETCS PABHOM:

- uia mpecHoBojgHOro ybna EBpomelickoit ywactu Poccun u B pailoHax
Cubupu, pacrnoyioxeHHbIX IoxHee 65° cesepHoit wmmporsl -0,8 ot
MaKCUMaJIbHOH 3a 3MMHUI NIepUO]T TONNIHMHBI Jibaa 1%-Hoit oOecnieyeHHOCTH;



- Ui palioHOB A3uaTckoil yactu Poccuu, pacmnonokeHHbIX Mexay 65° u
70° ceepuodt mmmpotsl - 0,9 OoT MakCUManbHON TOJNIIMHBI JIbJA
obecneueHnHocToio 1 %;

- st paiioHoB Asmarckoit yactu Poccu, pacnosnoxeHHbIX ceBepHee 70°
CEBEPHOW MIMPOTHI - MAKCUMalbHON Tonmuue jbna 1%-Hou obecrnedcH-
HOCTH,

- JUI1 MOPCKOTO JIbia - MaKCHMajbHO# TommuHe Jbaa 1%-+Hoi odec-
MMEYEHHOCTH.

B 3umHuii nepuon B ciydyae cMep3aHusl COOPYKEHUS C JISASHBIM TI0JIEM 32
Tpoe CYTOK M 0Ooiee J0 MOMEHTAa HAuOOJbBIIEro BO3ICHCTBUS JibJa Ha
COOpYXXEHHE pacyeTHas TOJIIMHA JibJla Ha TpaHHLE COOPYXKEHHE - Jel
MPUHUMACTCS MO JaHHBIM HATYPHBIX HAONIOACHUI, a NPU HUX OTCYTCTBHHU
JIOTTYCKAEeTCsl TOJIIUHY NPUMEP3LIEr0 K COOPYKEHUIO JIbJIa CYUTATh PABHOM
1,5h.

Tabuuma 27
Tun Temrneparypa ibja B i - ciioe JesHoro nous ti,°C
KPHCTaUTHYECKON
CTPYKTYpBI 0 | -3 | -15 | -30

IIPECHOBOAHOTO JIbJA 3navenus (Ci £ A), MIla (mpu a = 0,95, n.=5)
3epHHUCTBIN 1,2+0,1 3,1+0,2 48+0,5 58+0,4
(CHEXHBDIIT)
[Mpu3maTiyeckuii 1,5 40,2 35+0,3 5,3+0,4 6,5+0,5
(cTonGuatstii)
Bosnokuucteiii  (mec- 0,8+0,1 2,0+0,2 3,2+0,3 3,8+04
TOBATO -
HTOJILYATHIN)

ti - Temmeparypa nbaa B i-oM cioe nemsHoro moisi, °C, ompesenseMasi MO OIBITHBIM
JTaHHBIM, a TIPU UX OTCYTCTBHUH - IO (hopMyJe
i =ttyz, (116)
rie ty - Temneparypa Jibaa Ha rpaHuie Bo3ayx (wim cHer) - nex, °C, onpezenseMas METOAAMH
TEIIo- ¥ MacCOOOMEHa MO JaHHBIM O TEMIEpPaType BO3MyXa, TONIIHHE CHEKHOTO
MOKpPOBa M CKOPOCTH BeTpa WJIM MpPUHAMaeMas pPaBHOH CpEeJHECYTOUHOM
TeMIepaType BO3IyXa [0 MOMEHTa HAaHOOIBIIETO BO3ICHCTBYS JIb/Ia HA COOPYKEHHE
npy AaHHOM TomuHe ipaa: 0,5v - 3a 5 cyrok; 0,75M - 3a Il cyrok; 1,0m - 3a 19
cytok; 1,5m -3a 43 cyrok; 2,0M -3a 77 CyTOK;
Zj - pacCTOSHUE OT TPAHHLBI JIeA - BOJA IO CEPEAHMHBI | -TO CIOS B JOJSX TOJIIMHBI
JIEJITHOTO TIOJIS.
[Ipumeyanue. B mepuox BeceHHero lenoxopa pomyckaercs mpunumath ty = 0 °C mpu
mepexoie TEMITEPATYPHI BO3IyXa Yepe3 HOMb 0 MOMEHTA HAWOOJIBIIEro BO3ACHCTBHS JIb/Ia Ha
cOOpyXeHHue Mpu AaHHOH ToiumHe abaa: 0,5M - 3a 1 cytky; 1,0m - 3a 5 cyrok; 1,5m -3a I
cyToK; 2,0M -3a 19 cyToK.

Tabiuma 28
Tun KpucTaLIn- KonnyectBo kol ($hassl B i - OM cJI0€ JIesIHOro noJs - Vi, %0
4ECKOIt CTPYKTYPBI 1 | 10 | 25 | 50 | 100 | 200
MOPCKOTO JIbjia 3navenus (Ci £ A ), MIla (npu o = 0,95, n. =5)
3epHUCTBIiH 8,4+0,5 6,0+0,5 3,4"0,4 1,6+0,2 1,0+0,2 0,8+
BonokHUCTBIN 6,070,5 3,9+0,4 1,9+0,2 0,7+0,1 0,4+0,1 0,3+

Vi - KOJMYECTBO KUAKOW (as3el B | -OM CJI0€ JIEMSHOTO 1oJis, °/00, U OmpenesseMoe mo
"OxkeaHorpauaeckuM Tabauuam" py 3a/IlaHHBIX 3HAYCHHUSIX TEMIIEPaTyPbl H COICHOCTH JIbAA,
tus.

ti - Temmneparypa sbaa B i -oM cioe jepsHoro mounsi, °C, ompezensiemMasl 110 OIBITHBIM
JTAHHBIM, & TIPU UX OTCYTCTBUH - TI0 (hopmyIe

i € (lu- 1)z +t, (117)

roe tp, - TemmepaTypa IbJia Ha TpaHuIe Jieq - Boja (Temmeparypa 3amepsamus ), °C,
onpeznensiemMass o "Oxeanorpaduyeckum tabnuuam" TpU 3aJaHHOM 3HAYCHHH COJICHOCTH
BOJIBI Sy,

ty, Z - 060o3HaYeHus Te e, 4To B popmyie (116),1adn.27.

S - COJIEHOCTB JIB/IA B I-OM CJIO€ JIE/SHOTO OIS, ONPEIeNsieMast TI0 OIBITHBIM JaHHbBIM, a IIPH
UX OTCYTCTBMM NPHHUMAEMasi OJAMHAKOBOM 110 TOJIMHE MoJist ¥ paBHOi 0,2, 11s 1baa
BO3pacToM 10 nByx MecsiteB win 0,15§, st Jib1a BO3pacToM fBa Mecsia u 6oee.

5.4. Crpoenue neasHoro noss (Mo TOJIIHHE) OMPEICISIETCS M0 JaHHBIM
KPUCTALIOrPadUUECKOTO UCCICAOBAHMS, a IIPH UX OTCYTCTBHU JIOIYCKACTCS
MPUHUMATH!

JIEASTHOM TOKPOB OTKPBITBIX 03€P, BOJOXPAHWIMIL W KPYIHBIX PEK
COCTOUT M3 3€PHUCTOTO U MPU3MATHUUECKOTO JIbJIOB,;



JIEITHOW TIOKPOB MOPEH M YCThEBBIX YYaCTKOB PEK, BIAJAIOUINX B MOPS,
COCTOUT M3 3€PHUCTOrO U BOJIOKHUCTOTO JIbIOB;

TOJIIIMHA CJIOSl 3CPHUCTOTO JIbJA, PACIOIAraroIIerocsi B BEPXHEH 4acTH
JeJSIHOTO TOKpoBa, cocrapisier 0,25h, a TommmHa Clost MPU3MATHYECKOTO
WM BOJIOKHKCTOTO Jbaa - 0,75R.

[pumeuanuns. 1. Hacrosimue TpeOoBaHHS pacIpOCTPaHSIOTCS Ha Mpec-
HOBOJHBIA U MOPCKOM OHONETHUH Jie .

2. JloBepuTenbHas BEpOSATHOCTh 3HaueHWid R, m Ry mpum pacuerax
JICIOBBIX Harpy3ok Ha coopyxenus |l u Il kmacca mpunsta o = 0,95,a ms
coopyxeHuid | Kiacca MpHU COOTBETCTBYIONIEM OOOCHOBAHHMH JOIYCKAETCS
Ha3HAyYaTh OOJIBIIYIO JOBEPUTEIBHYIO BEPOSITHOCTH, HO He Bhiie O = 0,99.

3. lnsa mMope#t ApkTrdeckoro u J[aapbHEBOCTOUHOTO 0ACCEHHOB HATPY3KH
Ha COOPY)KCHUsI YTOUHSIOTCS MO ONBITHBIM JaHHBIM.

HAT'PY3KHM OT JIEASHBIX IIOJIEM HA COOPY)XEHUS

5.5. Cuity oT BO3eHCTBHS IBIKYIIUXCSI JISASHBIX MOJIEH Ha COOPY>KEHUS
C BEPTUKAJILHOM IIepeJHEel IpaHbi0 HE00XOIMMO OIIPECISTh!

OT BO3ZIEHCTBUS JIEJSIHOTO IOJISl Ha OTAEJIBHO CTOSIIYIO Onopy, puc.35.c
nepenHel TpaHbIO B BHJIE TPEYrOJbHHKA, MHOTOTPAHHHMKA HJIM HOJIYLHUP-
KynpHOTO o4epTanus Fp, MH, no dopmyne

Fe,p = 0.04uhy/mAkpkRetay ; (118)

OT BO3ICUCTBHS JICISIHOTO TOJIST HA CEKIMIO MPOTSHKEHHOTO COOPYKEeHHS,
puc.36, Ry, MH, o ¢popmyre

Few = 0.070hyyAk R (119)

rae U - CKOPOCTh JBHKEHHUS JIEASHOTO T0JIst, M/C, OmpeensieMas 1o JaHHBIM
HATYPHBIX HAOJIONCHWH, a NpPH HMX OTCYTCTBHH JOIYCKAeTCs
MIPUHUMATh €€ PaBHOM:
- JUI1 PeK W TPHIMBHBIX YY4aCTKOB MOPEH - CKOPOCTH TCUCHHS
BOJIBI,
- IUIs BOAOXPaHWIHII B MOped - 3 0T 3HaUYCHHsI CKOPOCTH BETpa
1%-#0¥1 00€CTIEeYCHHOCTH B IIEPHO/] IBHKEHWSI JIbAA;

m - ko3 uIKeHT, MPUHUMAEMBI# Mo Tabi. 29 ;

A - MakcuMaJlbHas IUIOMIAAb JIEASHOrO 1o (MM CyMMapHas IDIOIIAIb
HECKOJIBKHX JIEIAHBIX [OJIEH, OKA3BIBAIOIIMX JaBJIEHHE APYT Ha APYra)
1%-+0i1  00ecreYeHHOCTH, M2, omnpenensgeMas IO  HATYPHBIM
HAOJIFOICHUSIM B JaHHOM HJIM CME)KHBIX ITyHKTaX |

Ky, - koo urment, mpuHEMaeMslii o tabr. 30 ;

Ky, - ko3¢ dunuent, npuanmaemsiii mo Tabn.31;

Y - TOJIOBMHA yIJIa 3a0CTPCHUS IEPEAHCH TPaHH ONOpHI B IIAHE Ha
YPOBHE JEHCTBHS JIbJa, Tpaj (I ONOPHI C MEPEIHEN TPAHbIO B BHIE
MHOTOTPAaHHHKA WM TOJyIUPKYJIBHOTO OYEPTaHUS HEOOXOIMMO
npuaumats Y = 70°).



Puc.35. Cxema npuitoxeHust
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Ha OTACJIBHO CTOANIYIO BEPTHUKAJIBHYIO OIIOPY

Harpys3ku OT ABMKYIIECTOCS JICASTHOTO ITOJIA

Puc.36. Cxema npuito>xeHust Harpy3KH OT JABHXKYIIETOCS JIEASHOTO OIS

HA CEKILIUIO COOPYKEHUS

Tabuuups! 29

Koadpduuu- Jli1s onop ¢ nepeHel rpaHbio B BUJE
eHT (HOpMBI
OIOpHI B TPEYroJbHUKA C YIJIOM 3a0CTPCHHUS B MHOTOTpaHHUKA HITH TpsIMO-
iaHe miaxe 2, rpag MONYIUPKYIBHOTO | YTONbHUKA
o4epTaHus
45 60 75 90 120
m 0,41 | 0,47] 0,52 0,58 0,71 0,83 1

Ipumeuanue. B ciydae BHE3amMHOMN MOJBUKXKH CMEP3IIETOCS C OIIOPO# JICASHOTO OIS VIS
OMOPBI C TIepeaHeil IPaHbIO B BHE TPEYTOIbHUKA U MPSIMOYTOJIbHUKA IIPUHUMaeTcs M = 1,
JUISL OTIOP C TIepeAHEi TPaHbO B BHE MHOTOTPAHHUKA MITH IOTYLIMPKYIBHOTO O4epTaHus M =

1,26.
Tabumua 30
3uauenue b/hy 0,3u 1 3 10 20 30
MEeHee OoJiee
Koaddunment ky JUIS IPECHOBOAHOTO 53 3,1 2,5 1,9 1.4 15
JIbJIa
JUISI MOPCKOTO JIbJa 5,7 3,6 3,0 2,3 1,9 1,5
b - mmpuHa onopsI MM CeKLKMU COOPYKEHHs 110 PPOHTY HAa YPOBHE NCHCTBHS JIbIa, M

Tabimma 31



3HaueHue ée ct 10" u menee | 500° | 10%5m10% | 10° | 5002 | 102 u Gonee

Kosddunmenr k, 0,1 0,9 1,0 0,8 0,5 0,3
¢,- ddexTnBHAS CKOPOCTH NepopMaliK JbJa B 30HE €T0 B3AHMOJEHCTBHSA C ONOpOH, ¢t

ompezensseMas o popmyie éeZU/4b

Ilpu >toMm, cuna F;, onpenenennas no dopmyne (118) He MoxkeT ObITH
6onbie cunsl Ry, MH, onpenensemoii no gpopmyne
Fb'p = mI%kURchd, (121)
a cuna Ry, onpenenernnas mo ¢opmyne (119) ve moxer ObTh GoJiblue
cuisl F, w, MH, onpenensiemoii o gpopmyie
Fow = kKkyRcbhy, (122)
roe K -ko3dduumeHt, npuHIMaeMblii o tabi.32

Tabiuua 32
3nauenus b/hy | 0,3u menee 1 3 10| 20 301 Gosee
Kosddumment k 1 0,9 0,8] 0,6 04 0,4

Cuity OT BO3/EHCTBHS JICASHOTO MOJIS Ha ONOpPY C HEpeaHel I'paHblo B
BHJIC IIPSIMOYTOJIbHUKA CIEYET OMpeAesisaTh mo popmyrne (121)

R. u hy - o6o3nauenus te ke, yro B mi.5.2u 5.3.

5.6. Cuity oT BO3IEHCTBHUS JBIIKYIIETOCS JICASHOTO IOJISI HA OTJEIBHO
CTOSIIYI0 KOHHMYECKYI0 omnopy, puc.37, WM KOHUYECKHH JeIope3 Ioiy-
LUPKYJIEHOTO OYEePTaHMs IIPU OTCYTCTBHU CMEP3aHUs CO JIBIOM HEOOXOIMMO
OIIPEEIATH 10 (hopMyJiaM:

a) TOPU30HTANIBHYIO COCTABILIONIYIO Chulbl F, p, MH,

Fon = [Kn RN + ko 00N + ko pghe(@? - dATkns  (123)

0) BepTHKANIBHYIO COCTABIIAIONLYIO CHibl F, p, MH,

Fup = Ko1Fn.a +K200he(d” - d?), (124)

a Ha CEeKIHUIO0 OTKOCHOTO Mpoduiis, puc.38, Win OTAEIBHO CTOSIIYIO OHO-
Py NPSIMOYTOJILHOT'O CEYEHUsI ¢ HAKJIOHHOMW IepeHei rpaHblo 1o Gopmyam:

a) TOPU3OHTANBHYIO COCTABJISAIOIIYIO CHbl  F,, MII,

Fn = 0,1R,bhitgB (125)
0) BEpTHKAJILHYIO COCTaBIsoNIyto cuiasl  F, MH,
F, = Rctgp (126)

rae Ky 1,Kn 2 - K03 duueHTs!, npuHUMaeMsble 1o Tadn.33;
Kn,3.Kn 4, Ky, 1,Kyv,2 - KO3ddurimenTsl, npuHEMaeMbie o Ta61.34;
P - IUIOTHOCTB BOJBI, KT/M°;
d - YCKOpPEHHE CBOOOIHOTO IMaJACHUsI, PABHOE 9,81m/c?
d - qMameTp KOHyca [0 BaTEPIMHHUH, M;
d; - BepxHuii AuamMeTp KOHyca, M;
B - yrom HaknoHa oGpasyromieii koHyca (epeHeil TpaHu COOPYKEHHS
OTKOCHOTO MPOGUIIS) K TOPU30HTY, TPajl.
Ry, My, b -0603Hauenus Te xe, uro B m.5.2, 5.31 5.5..

Puc.37.Cxema npuitokeHusl Harpy30K OT JIBHKYILETOCS JISTHOTO OIS
Ha OTJEJIbHO CTOSIIIYI0 KOHUYECKYIO OMOpy
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Puc.38.Cxema npuiiosxeHnst Harpy30K OT JIBHIKYIIETOCS JISASTHOTO OIS
Ha COOPYXXEHHE OTKOCHOT'O MPOQHIIS

Tabumma 33
3nauenne pgdi/Rihg 01] 05| 1 5| 10| 25/ 50 100
KoadduuneHrsr: 1,6 1,6 1,7 1,9 2,1 2,5 2,9 3,5
Kn.1
Kn, 0,31 0,24 0,213 0,11 0,08 0,05 0,p2 0,0p
Tabmuua 34
3navenue B ,rpaj 20 30 40 50 60 70
KoadduuneHrsr: 0,25 0,27 0,31 0,36 0,46 0,67
Kn.z
Kp 4 0,7 0,9 1,3 1,8 2,6 5,3
Kv.a 2,2 1,6 1,1 0,8 0,5 0,3
Ky,2 0,041 0,042 0,039 0,034 0,02p 0,01

u coopyxeHueM, pasaomy 0,15.

Ipumeuanue. JlaHHbIE 3TOH TAOIUIBI COOTBETCTBYIOT KOI(DMHUIMEHTY TPEHUSI MEXIY JIbJIOM

IIpumeuanue. B ciydyae MOOBMKKM CMEP3IIETOCS] ¢ KOHUYECKUM COOPY-
JKEHUEM JIEJSHOTO MOJIl TOPU3OHTAIbHAA COCTaBsAomas cuibl Fny, MH,
ompenersieTess Kak Ha IMJIAHIPHYECKYIO OIMOpPY € PAcUeTHOW IIUPHHON b,
paBHOW TUaMeTpy KOHyca Ha YPOBHE JACUCTBUS JIbIIA, 110 GopMYyIIe

Fh,LU = kﬁFb,pa

rIe kB - K03 pHIIHMEeHT, MPUHUMAEMBIH 1o Tab. 35;

Fp,p - 0603Ha4YeHHME TO e, uTO B 11.5.5.

(127)

BeprukaneHas cocTansiomas cuibl K, B 5ToM cilydae OTCYTCTBYET.

Tabumua 35
Yron HakioHa 0Opasyoeil KoHyca [3, 45 60 75 90
rpaj
Kosddunment ki 0,6 0,7 0,9 1

5.7. CI/IJ'Iy oT BOSHGﬁCTBI/Iﬂ JABUKYHICTOCA JICASAHOI'O I1OJIA Ha COOPYIKCHUE,

COCTOSIIIICE W3 CHUCTEMbI BEPTUKAIBHBIX KoOJOHH, F,, MH, puc.39,
HEOOXOTMMO OIPEeIsATh Mo GopMyIe
Fp = nkikoFp p, (128)
rze N - 00IIee YKCII0 KOJIOHH B COOPYKCHHH,
K, - ko3 duument, onpenensemsii mo Gpopmye
k, = 0,83 +0,1771?, (129)
ks - koo urment, npuHEMaeMslii o tab1.36;
Tabiuua 36
3nauenue b/a 0,1u meHee 0,5 1
Koaddumment ka 1 Ky K,
0,55+ 0,45— -
k k

a -1mIar KOJIOHH, M;

Kn - ko3¢ durment, npuanMaemsiii o tadn.32 npu (Nyb)/hy;
Ny - 9KCII0 KOJIOHH B IEPBOM Psiy 1O HPOHTY COOPYIKEHHSI.




[pumeuanune. 3HaueHus kodpduunenta Ky, onpenencHusie mo Gopmysie
(129), cooTBeTCTBYIOT KOI(D(UIMEHTY BapHaldy Mpejeia MPOYHOCTH Jbaa
TPU OJTHOOCHOM Cykatu, paBHomy 0,2.

hy, Fop bu Kk -o0603nauenus te xe, yro B n.5.3u 5.5.

e N L e s, M s\

Puc.39.CxemMa npuiIoXeHus1 HArpy30K OT JABHIKYIIErOCS JICASHOTO MOJIst

Ha COOPYXECHHUC U3 CUCTEMBI BCPTUKAJIBHBIX KOJIOHH

5.8. Cunty oT BO3AEHCTBHUSI OCTAaHOBHBLICTOCS JICISTHOTO IOJIsI, HABAJIU-
BAaIOIIETOCS Ha COOPYXKEHHE TPH JCHCTBHM TeUeHHS BOIbI M BeTpa Fs, MH,
HE00X0IMMO OTIPENEIIATh TIo (hopmyrie

Fo= (B + P+ R+ BLaA, (130)

B KkoTopoil Bemnumuel P, B,, P u PB,, MIla, onpenenstorcs no

hopmymam:

P, = 510°0% a0 (131)
h 02
PH - 5D10_4 d“ max ; (132)
L
m
P = 9,210°ng; (133)
Pua= 200°0% max (134)

re Upax - MakcuMalbHasi CKOPOCTh TEUYCHHUsI BOIbI MOJO JibaoM 1%-ou
00€eCTIeYEHHOCTH B TIEPUOJ JIeI0X0 1a, M/c;

Uwmax - MakcuMmaibHas cKopocTh Berpa 1%-Hoil oOecrieueHHOCTH B
nepuo Jieaoxoaa, m/c;

Ln - cpemHss JuMHA JIEASHOTO TIOJIS IO HAMpPaBICHHUIO IOTOKA,
NpUHAMaeMasl [0 JaHHBIM HATYPHBIX HAOJIOJNCHUE, a HpH HUX
OTCYTCTBHH JJIsl PEK JOIYCKAeTCsl MPUHUMATH L, paBHOW yTpOCHHOM
UIMPUHE PEKH, M;

| - YKJIOH MIOBEPXHOCTH MMOTOKA,;

hg 1 A - 0603Hauenus te xe, uyto B mn.5.3u 5.5.

Ipu stom, cuna K, onpenenennas nmo gopmyne (130), He MoxeT OBITH
6osbiue cunsl Ry, onpenenennoit no hopmyne (122)mpu k, = 0,1.

Ipumeuanune. PacueTHast mMprHa JESHOTO TOJISI IPUHUMAETCS 110 JIaH-
HBIM HaTYPHBIX HAOJIOJCHUI, a JJIsl 3aTBOPOB WJIM aHAJIOTHYHBIX COOpYKe-
HUI - He 00JIee IIUPUHBI IPOJIETA COOPYIKECHHUSL.

5.9. Touky NpUIIOKEHHUsSI PABHOACHCTBYIOIICH JICIOBOM HArpy3KH, OII-
peneneHHol cormacHo mi.5.1-5.4, HeoOXoaMMO TPUHUMATh HUXKE pacuer-
Horo ypoBHs Bomsl Ha 0,2hy B 3WMHHMIT TIEpHOA, & B TIEPHOA BECCHHETO
nepoxona - Ha 0,4h,.

Harpy3ku Ha COOpYXKEHHS OT JBIIKYILETOCs TOPOCHCTOTO JIEISTHOTO OISt
HEOOXOANMO YBEIMYMTh YMHOKEHHEM UX Ha KO3 HUIMEHT TOpocucTOoCTH Ky,
MPUHAMAEMbIi PaBHBIM:

- ms AsoBckoro, banruiickoro, Kacnmiickoro, YepHoro u SmoHcKOro
Mmopeii - 1,3;

- nna benoro, bepunrosa, Apkrudeckux u JambHEBOCTOYHBIX MOpEH -
1,5.



IIpu coorBeTcTBYyIOLIEM OOOCHOBAHUM JOIyCKACTCS MPHHUMATH IS
ApxkTrueckux u JanbHeBoCTOUHBIX Mopel K, = 2.

HATPY3KI HA COOPYXEHUA OT CIUIOIIHOI'O JIEAAHOI'O
ITOKPOBA ITPU EI'O TEMIIEPATYPHOM PACHIMPEHUN

5.1. Topu3oHTaNnbHYIO JHHEHHYIO Harpy3ky (Ha 1 mor. M JUIHHBI 11O
(POHTY MPOTSHKEHHOTO COOPYKEHHUS) OT CILIOIIHOTO JIEASHOTO TOKPOBA MPHU
€ro TemrepaTypHoM pacummpenuu ¢, MH/M, HE0OX0IUMO MIPUHUMATH PABHOMN
HANOOJbIIEMY 3HAUCHHIO U3 TIOJYYCHHBIX 338 PACCMATPUBAEMBIN PSJI JICT.

3nayeHuss ( ompenensores 1o rpadukam  puc.40 mpu  3aaHHBIX
3HAYEHMSX IEPENANoB TeMrepaTypsl Bosayxa AB, °C, U COOTBETCTBYIOIIUX
UM PeaIbHBIX ¥ NPUBEIECHHBIX TOJIIUHAX JIbAa, e, M, U hegM.

3uauenus AD creyeT BeIOMpATh U3 rpaduka X0/1a TEMIEepaTyphbl BO3ayXa
MO JaHHBIM CPOYHBIX HAOJIOACHUIM B JICHOCTABHBIA MEPUOJ UL KaKIOTO
roga u3 paccmarpuBaemoro psaa jer (30 ner u Gonee) mpu JUTUTENLHOCTH
nepenanos ot 5yacos 10 20 cyTok.

3uaueHust h, MPUHUMAIOTCS PABHBIME CPEAHUM TOJIIHHAM JIbJA 32 BPEMSI
nepenanua TeMIepaTypsl.

3HaueHust Meg M, HEOOXOIUMO OTIPEETSTH 110 HopMyIie

Nrea = e +1,43Q +h,, (135)
rae  hs - cpennss TonmmuHa cHera 3a BpeMs repernaja TeMIepaTypsl, M;
h, - no6aBouHas TosIMHA JIbjA, M, IPUHUMaeMast 1o Tadi. 37.

g . Mi/u A8 - T0%C
0,2
o 08 o024 1 12 ¥
0,1 f— e
02 04 06 08 1 1,2
hc M
0, Mi/u AB = 20%
0,1 3 3
~ yy hY y
o
0.2 07/ s>
s
o A
0,2 0,4 06 08 i 1,2
hc M
Q. Ml/m BB = 30%
0, =
© ® ~
°/ "/ / 7
0,1f—
7/ / - ¢
0 / ////
. /4
0,Z 0,4 0.6 0.8 1,2
h "

Puc.40.T'paduk 3HaYCHUN HATPY3KH (

Tabuuua 37
CpenHsisi CKOPOCTh BETpa 3a BpeMst JlobaBounas TonnHa mbaa hy, M, mpu cpemueit
nepenaaa TeMnepaTypbl Uw , M/C TEMIIEPATYypE BO3AyXa 3a BpeMs nepenaaa TeMICpaTypbl
0;, °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. CI/IJ'Iy oT BOSHGﬁCTBI/Iﬂ JICAAHOr0 MOKpOBa Ha OTACIBHO CTOALICC

coopyxenue F, MH, Heo0X0muMo onpenesith mo Gopmyie

Fc = kab,

rae K - koahdunuent npuarmMaemsiii o tab6m1.38 ;
b u q - 0603nauenus te xe, uro B mn.5.5u 5.10.

(136)



Tabimma 38

3uauenue L/b 1 5 15 25 50 75 109

Koaddumumenr k 1 2 4 6 10 14 17

L - paccrosHHEe OT OTHENBHO CTOSIIErO COOPYXKEHHsA [0 Oepera WM IPOTSKEHHOTO
COOPYXEHHS, M

Ipu stom cuna R, ompenencuuas mo ¢dopmyne (136) He MoxkeT OBITH
6oubie cuitel, Ry, , MH, onpenensemoii no ¢popmyie
Fip = Rebh, (137)
rae R. - o6o3Hauenue T0 ke, uTo B 11.5.2.
5.12. Touky npuioKeHUs] paBHOJACHCTBYIOILCH JIENOBOW Harpys3kH, OII-
penenennoii cornacHo 1n.5.10u 5.11peo6xoanMO NpUHUMATH HIDKE pac-
4YeTHOro ypoBHs Boasl Ha 0,25h.

HATPY3KM HA COOPYXEHUA OT 3ATOPHBIX U 3AKOPHBIX
MACC JIBJJA

5.13.Cuny ot nBUXyIIeiics 3aTOPHOIM Macchl JIbJIa Ha OTAEIBHO CTOSIIYIO

omnopy F,;, MH, HeoO6xoaumo omnpenensts 1o Gpopmyie
Fo,i = 0,5mR bh,;, (138)

rae Ry - HopMaTuBHOE CONPOTUBIICHNE 3aTOPHOW MAcChl JIbAa CMSATHIO,
MIla, ompexpenseMoe 1O JaHHBIM HATypHBIX HAOJIONCHWH, a MNpH UX
OTCYTCTBHH JIOITyCKAETCs IPUHUMATh PABHBIM:

- Ul y4acTKOB peK ceBepHee JuHMM Bopkyra - XanTel-Mancuiick -
Kpacnosipck - Ynav-Yna» - Bnarosemenck -Hukomaeeck Ha Amype 0,45
MIla;

- Mexay auHusMu Bopkyra - Xantsi-Mancuiick - KpacHosipck -Ynan-
VY5 - baroseunienck - Hukonaesck Ha AMype U ApxaHreissck - Kupos - Ya
- Yerb-Kamenoropek 0,35MI1a;

- 10)KHee JuHUK ApxaHrenbck - Kupos - Yda - Yerp-Kamenoropek 0,25
MIla;

hp,i - pacueTHast TONIIMHA 3aTOPHON Macchl, M, OTpeAeNsieMas [0 AaHHBIM
HaTypHBIX HaONIOAEHHH, a TIPH UX OTCYTCTBUH 1O (OpMYyJIe

hyi = aHp, , (139)
rae § - ko3¢ HUIMEHT, PUHUMAaeMBbId 110 Tabi.39;

Hp,i - cpeansist riryOMHa peku BbIIIE 3aTOpa IPU MaKCUMAJIBHOM pacxojie
BOJIbI 3aTOPHOTO NIEPUOAA, M;

m, b -06o031auyenus te xe, yro B 11.5.5.

Tabimma 39
3nauenue Hpj, M 3 5 10 15 20 25
KoadduuueHr a 0,85 0,75 0,45 0,40 0,35 0,28

5.14. Cuny oT ABWXYILIEHCS 32)KOPHOM Macchl Ha OTIEIBHO CTOSIIYIO
onopy Fyj, MH, Heo6XoauMo onpenensTs no Gpopmyie
Fu; = MR, bh, (140)

raie R,j - HOpMaTUBHOE CONMPOTUBIEHHE 3aKOPHOM Macchl cmsTHIO, MIla,
ompejesieMoe 10 JIaHHBIM HaTypHBIX HaOJIOJNCHWH, a Ipu HuX
OTCYTCTBHH JIOITycKaeTcsi mpuHuUMaTh paBHbM 0,12Mlla;

hj - pacuerHas TommuHa 3axcopa, M, OIpeienieMas [0 NAHHBIM HATYPHBIX
HaOMoeHNH, a NP MX OTCYTCTBHM JOIyCKaeTcss HPUHUMATh
paBuoii 0,8 or cpenHell TyOMHBI IOTOKAa NP PacxXoae BOJBI
32)KOPHOTO IEPUOJa ;

m, b -o6o3HaueHus Te xKe, 4To B 11.5.5.

HATPY3KM OT MPUMEP3HIETO K COOPYXEHMUIO JIEAAHOI'O
I[TOKPOBA ITP1 UISMEHEHUWH YPOBH BO/IbI

5.15.BepTukaibHyto TuHEiHY0 Harpy3Ky (Ha 1 mor. M JyIHHBI 110 pPOHTY
COOPYXKEHHSI) OT MPUMEP3LIEr0 K COOPYXKEHHIO JICASHOTO IOKpOBA MPH
U3MeHEHHH ypoBHS Boxasl Yy, MH/M, puc.41, He0OGXOMMO ONpPENEATh IO
dhopmye



ﬂ, 3
lle =0,2h0 hma y (141)

rae hy - usmenenue ypoBHst BOIbI, M; mipu 3ToM  Mg<hiqx
Nmax - MaKCHMalTbHAST TOJIIIMHA JIEASHOTO MOKPOBA, M, 00ECIEUYCHHOCTHIO
1 %.

Puc.41. Cxema npuIIOKEeHUST HATPY30K OT MPUMEP3IIETO K COOPYKEHUIO
JIEITHOTO TIOKPOBA IIPU M3MEHEHHH YPOBHs BojbI (YB)
a - npu noumwkennu (YB); 6 - npu noseimennn (YB); YBJI - ypoBeHb BobI
TIPH JICIOCTABE

5.16. MoMeHT cuITbl, BOCIIPHHAMAEMBIi 1 1OT. M MPOTSHKCHHOTO COOPY-
KEHHsS OT MPUMEP3IIEro JeAsHoro nokposa, M, , MHMi/M, nmpu u3mMeHeHun
ypOBH: Boibl, puc.41, HeoOXoMMMo onpenensiTs 1o Gpopmyse

3
Ml :2,6h0 hma y (142)

rae hy, hnax - 0003HaYeHns Te ke, uro B 11.5.15.
IIpu sTOM, MOMEHT CHilbl M, , onpexeneHHslid mo Gopmyne (142) ne
MO>KeT ObITh O0JbLIe MOMEHTA M jim, MH /M, onpenesnsemoro no popmyre
h2 (o +0 )
M| o = max\“c t , (143)
' 12
rae O, - CHCIbHOE HAMPSDKEHHE B CXKATOM CJIOE HM3rH0aeMoro JIEASHOTO
nokpoBa, MIla, ompenensemoe kak (C + A) s HWKHETO CIIos
JIEJSIHOTO TIOKPOBAa TPH TeMieparype tp B cilydae MOHWKEHUSI YPOBHS
BOJIbI MJIM - JUISL BEPXHETO CJIOs JISSIHOTO TIOKPOBA HPH TeMIlepaTrype
t, B cilydae MOBBIILICHUS] YPOBHSI BOJIBI;

O, - Ipe/IeNbHOE HAMPSHKEHHE B PACTSIHYTOM CJIO€ U3rubaeMoro JIeITHOTO
nokpoBa, MIIa, onpenensiemoe kak 0,3(C + A) mis BepxHEro cios
JICJSIHOTO TIOKPOBa TPH TeMieparype ty B cilydae MOHWKEHUS YPOBHS
BOJIbI MJIM - [l HWOKHETO CJIOs JISISTHOTO TTOKPOBa MpH TeMmneparype ty
B CJIydae [OBBILICHUSI YPOBHSI BOJIHI ;

C,A, t,u t, - 0603HauEHHUS T€ XK€, UTO B 11.5.2.

5.17. BepTUKaJbHYIO CUIYy HA OTAEIBHO CTOSIIYIO OTMOPY WM CBAMHBIN

KyCT OT HOPUMEP3ILIEr0 K COOPYKCHHUIO JIEJSIHOTO IMOKPOBA MPH HW3MEHEHUH
ypoBHs Boasl Fy, MH, puc.42, Heo6xoaumo onpesensts no hopmyie

Fap = KyRymas (144)
rae Ky - koahdunuent, onpeaeseMslii o popmyie
ky = 0,6 + 0,15D/Rax (145)

rae D - nonepeunsiii pasmep (quamMerp) OIOpPbI MIIK CBAHOIO KYCTa, M;

Ry ¥ Nmax - 0603Hauenus Te xe 4to B mi. 5.2u 5.15.

[pumeuanue. [Ipu npsiMOyrobHO#M (hopMe OMOPHI B IUIAHE CO CTOPOHAMH
b u ¢, M, uu 1 COOpYKEHUsI, COCTOSIIETO U3 CUCTEMbI KOJIOHH, UIIH KyCTa



CBail ¢ BHEIIHMMH rabapuTaMu OTMIOPHON YaCTH Ha ypoBHE AeiicTBus ipaa b

U C, M, IOITyCKaeTcs mpuHUMath D = +/bc M.

Puc.42.CxeMbl IPHIOKEHHST HATPY3KU OT MPUMEP3ILEro K OTACIBHO
CTOSIIIEN OIOPE JIEASHOTIO MOKPOBa NPH U3MeHeHNH ypoBHs Boasl (YB)
a - pH MOHWKEeHNU Y B; 6 - mpu noBeIienny YB

Puc.43. CxeMbl IPHIOKEHHS HATPY3KU OT MPUMEP3ILET0 K COOPYKEHHIO 13
CHCTEMBI BEPTUKAIBHBIX KOJOHH JIEJHOTO IIOKPOBA IIPH MTOBBIIICHIH YPOBHS
BOJIBI
Ipumeuanue. I1py noHMxeHUU ypOBHS BOJIbI cuna Fyy, HanpasieHa BHU3

1,08
10 P S ——
4
(3
0,9 /

0,7%
% e

3 6 9 2 15
20, /b

Puc.44.T'padukn 3Hauennii korpduipenta Ky



5.18. BepruxanbHylo CHIIy Ha COOPY)XEHHME, COCTOSIEEC M3 CHCTEMBI
BEPTHKAJBHBIX KOJIOHH, OT MPUMEP3IIETo K ONOpaM JISASHOTO IMOKPOBa NP
M3MEHEHHH YPOBHS BoAel Fqy, MH, 43, HeoOxoamMo ompenensTs Mo
dhopmyie

Fay = KFap, (146)
rze K - xoaddunuent, onpeaensemMslii no popmysie
n-1

K=DKK, (147)

rae Ky - koaddumment aus  K.-OH KOJOHHBI, IPUHUMAEMBIH 0 rpadukam
puc. 44npu 3aaHHBIX 3HAYCHUSIX &, D, Nhax
8 - PacCTOSIHUE OT OCH NPOM3BOJIEHO BEIOPAHHOW OCHOBHOMW KOJIOHHBI JI0
ocu K -oii kononus! (cM. puc .43),Mm;
b, n, hnax Fyp - 0003HaueHns te xe, yro B m.5.5, 5.7, 5.151 5.17."

JlupexTop UHCTUTYTA J.A. VIBamuHIOB
PykoBoautens TeMbl A.IL ITax
OTBETCTBECHHBIN HCIIOIHUTEND M. I'. I'magkos

2. Nononuuth Teker CHull 2.06.04-82 pekoMeHIyeMbIM IIPUIOKCHHEM

"TIPMJIOXKEHUE 4
Pexomennyemoe.

UCTIBITAHUE JIBJJA HA OJJHOOCHOE CXATHE

OT6OD, H3TOTOBJICHHWEC U MMOATIOTOBKA 06pa3u013 K UCTIBITAHUIO

OO0pa3ipl baa orouparoTes U3 N ClI0eB JICASHOTO TOJS Tak, YTOOBI UX
JUITMHHBIE OCU OBUIM MEPHECHIUKYJISIPHBI HAMPABICHUIO POCTA KPUCTAILIOB;
npu 3ToM  N=3, ToJIIIMHA UCIIBITHIBAEMOTO JISSIHOTO TOJISl 0JDKHA OBITh HE
menee 0,6h;.

OO0pasibl Jibjla U3TOTOBISIIOTCS B BUJE MPHU3M KBAJIPAaTHOTO CEUCHUSI WUITH
[WJIAHAPOB KPYTJIOTO CEYCHHS C OTHOIICHWEM BBICOTHI K IIUpHHE (1Ha-
Metpy), pasabl 2,5. Illupuna obpasna gomkHa He MeHnee yeM B 10 pas
MPEBBIIATh CPEIHUN TOMEPEHHBI pa3Mep KpHUCTAIIa, ONPEeAeSsIeMbId 10
JIAHHBIM KPHCTAIIIOrpaQuIecKOro HCCIIeA0BaHUS.

OTKJIOHEHHE Pa3MepoB OOPa3lOB OT HOMHHAIBHBIX HE JIOJDKHO IMPEBBI-
math +1%. O6pa3ibl TODKHBI MMETh TUIAJKYI0 POBHYIO MOBEPXHOCTH 0€3
TPELINH, CKOJIOB, PAKOBHH, 3ayCCHIICB U Jp. Ne(EKTOB.

Hunuaapuyeckue 00pasibl CIeAyeT U3rOTOBIISATh HA TOKAPHOM CTaHKE, a
MPU3MATHYECKHE - HA TOPU3OHTATBHO-PPE3CPHOM CTAHKE.

I'panu mpu3MaTHUECKWX OOpa3IOB PEKOMEHIyeTCs 00padarhiBaTh I0-
mapHO JByMs (Dpe3aMu, YCTAHOBJICHHBIMH Ha OJHOM Bally C PacCTOSHHEM
MEX/y HUIMH, PaBHBIM IHPHUHE 00pa3ia npu 06paboTke GOKOBBIX rpaHeil u ¢
paccTosHUEM, PaBHBIM BhICOTE 00pasiia npu 00paboTKe OMOPHBIX IPAHEH.

Ilepen ucmpiTaHueM OOpa3Lbl MCCICAYEMOTO CJOS BBIICPKHBAIOTCS HE
MeHee yeM 1 yac mpu Temmeparype Ciost tj, OmpeaenseMoil Mo OIBITHBIM
JAHHBIM, a IIPU UX OTCYTCTBUH - 110 hopmyiam (116)u (117).

O6opynoBanue

HcnbiTaTenbHble MalIMHbl JIODKHBI OBITH YCTPOEHBI 110 TUITy MAIIUH C
ymnpasisgeMod  ckopocThio  aedopmanuu. Hauwbonpmas — co3paBaemas
MAalIMHOI0 Harpy3ka JOJDKHa HEe MEHee 4YeM B JBa pas3a IIPEBBIIIATH
Ppa3pyLIaIONIy0 Harpy3Ky ISl HCTIBITBIBAEMbIX 00pa3LoB.

HcnbiTaTenbHble MAIIUHBL JI0JDKHBI HMETh aBTOMAaTHUECKYIO 3alIMCh KPH-
BoW "Harpy3ka - nedopmamus”’, oOecrieuMBaTh W3MEPEHHE HArpy3KH C
MOTPEITHOCTRIO He Oonee +5%.



H[!OBCZ!GHI/IC WCHBITAHUI

O6pa311},1 CXXHMMAKOTCs BAOJIb JJIMHHBIX oceil.
O6pa3IILI HCCIICAYCMOT'O CJIOA UCHBITBIBAIOTCA IIPpU TEMIICPAType ti u
IMOCTOSIHHOM CKOpOCTH ,ue(bopMaum[, HpHHHMaCMOﬁ AJi1 OIPpECHOBOAHOTO

JbJa paBHOM € = 30107, c'l, a JiyIsl MOPCKOTO JibJia 1o Tadu. 1.

Tabmuma 1
Temneparypa b B i -0M cloe -2 -10 15 I Y P—
ti, °C
3nauenue € 1o*, ¢t 0,5 15 2,0 3,0

O06paboTKa pe3yaLTaToB

Paspymiatoniee  HampsbkeHue (penesa MPOYHOCTH) MPU  CKATHH  AJIS

kaxjoro oopasua Cj, MIla, Beruncnsercs no gopmyie
(Pmax) i
C =y @)

rae (Prnayj - MakcHMalbHas HarpysKa JUid j-ro o6pasiia, onpezesieMas no
auarpamme “Harpyska - neopmanus” (cm. puc.1), MH;

() - IO b TEPBOHAYANBHOTO MONEPEIHOT0 CeUeHns 00pasia, M.

3a pe3ynmbTaT WCHOBITAHUA CEPUH OOpasloB HCCIEAYEMOTO  CIIOS
TPUHIMAETCS BeJTMYMHA

Cz A, Mlla,

rne C - cpemHee (apupmeTHUecKoe) 3HAUCHHE MapaUICIbHBIX
ornpejielieHNi mpenena nmpouHoctu npu cxaru, MIla, ompenensemoe 1o
¢dopmyne

n
1
c==)cC;
- Zc, : (164)
=1
A u n. -0003Ha4eHNs TE XKe, YyTo B 11.5.2.

Harpyaswxa, P

L=}

Aedopmanwuas,§

Puc.1. lnarpammel "Harpy3ka - gepopmanus’ i Jba, UCTIBITHIBAEMOTO
MIPH Pa3TUYHBIX TOCTOSTHHBIX CKOPOCTAX AeOpMalni: €1 <€, <€3<€ 4.

1, 2 -mracTrYecKoe pa3pyIIeHue;
3 - XpYIIKO - IIaCTHYECKOE Pa3pyIlIeHHUE;
4 - xpymKkoe pa3pylieHue.

I'padmuecku pe3ynpTaT HCHBITAHAS CEPUU 00PA3IIOB MCCICTYEMOTO CII0S
n300paXkaeTcss TOUKOW M ABYMsSI pa3HBIMHU OTPE3KaMH, OTIOKEHHBIMH BBEPX U
BHH3 OT 3TOW TOYKH; TOYKA COOTBETCTBYET CpeaHeMy (apu(pMeTHUIECKOMY)
3HAYCHUIO MIpefesia MPOYHOCTH JbAa, a OTPEe30K - CpelHeMY
KBaJpPaTUYECKOMY OTKJIOHEHHMIO CIIy4alHOW MOTPEIIHOCTH HW3MEpPEHHUN.
YkazaHHe KOIMYIeCTBA HCIIBITAHHBIX 00pa3oB 0053aTeNBHO.

[IpumMepsl TpaguUecKOro MPEACTABICHUS pE3yIbTaTOB HCHBITAHUI
HECKOJIBKHX CEepHii 00pa3lioB MOKa3aHbl Ha puc. 21 3.



C max, Mila

t,%
Puc.2. 3aBucHMOCTh MAKCUMAIIBHOTO IIPEZieIia IPOYHOCTH IPECHOBOJHOTO
JbJIa TIPH OHOOCHOM CXKAaTHU OT TEMIIePaTypHl.
8. npusMaTnyeckuit en (pasmepsr o6pasuos 25x25x50 cm);
O- 3epHUCTBIN (cHexHBIN) jen (15x15x30 cm);
- BOJIOKHHCTBIU (IIECTOBATO - HrONbYaThii) e (22x22x45 cm), N=5.

HayuHno - uccnenoparensckas cranius "Jlamgoxckoe o3epo”, AAHUU, 1979 -
1981rr.

C xmax , Mila

50 100 150
3. %o

Puc.3. 3aBucuMocTh MakCHMalIbHOTO TIpejielia TPOYHOCTH MOPCKOTO JIb/Ia
IIPU OIHOOCHOM CKaTHH OT KOJIMYECTBA )KUJIKOH (asbl.
O.- 3EpPHUCTBIN JIE];
@ - sonoxuucTHI e
Pa3meps! 0OpasnoB 4x4x10 cm. N=5.

Hpetidyromias Hay4HO - HCCIeqOBaTeNbCKas craHius "CeBEepHBIA MOII0C
- 24", AAHUN, 1978 - 1979r."



