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NPEOUCJ/IOBHE

PyxkoBozcTBo cocrasieno B passutHe raasnl CHull I1-57-75 «Harpysxu
A BO3JEHCTBUS Ha THIPOTEXHHUECKHe COOpYXKeHHust (BOJIHOBBHIE, JeOBble H
OT CYHOB)».

[pusenennsiit 8 PykoBoactee Tekct rsiaBbl CHuIl 11-57-75 ormeueH Ha
mosisix ¢GOKY BepTHKAJbHOH uepToil. K KaKMOMY H/IH HECKOJBKHM TYHKTaM
raasbl CHull ganbr cooTseTcTByIONIME OACHEHHS IO UX MPUMEHEHHIO, a TaK-
e IPHMEpH pacuera, OXBaTHIBAIOIMe HaHG0/Iee THNNYHBIE CYYAU B TIPAKTH-
Ke TPOeKTHPOBAHHA H WJJIIOCTPHDYIOIIHE NOPALOK NpHMEHEHHS yKasaHHui,
npusenennnix 8 CHulle. Hymepanus ¢gopMyJ, Ta6IHL 4 PHCYHKOB ABORHAS:
NepBHI HOMep — NOPSAAKOBHIH, BTOPOH — B CKOGKAX — COOTBETCTBYET HOMe-
py, ZarHoMy B ryase CHull.

Pykosonctso paspaGorano BHUVI'om umenn B. E. Beaeneesa ¢ yua-
crveM: CornosMopruunpoekta u YepnomopHHENpoeKTa MunmopdJaora, Hn-
cruryra Bogubx npobaeM AH CCCP, FocyzapcTBeHHOTO oKeaHOrpadHuecko-
IO HHCTUTYTa # [OCY/lapCTBEHHOrO PHAPOJOTHISCKONO HHCTHTYTA IMaBruj-
pomercayxosl, MUCH umenu B. B. KyiGeimesa u JIeHunnp afickono rHapo-
MeTeopoJsiornyeckoro yHCTHTYyTa MmuBysa CCCP, JIeHuwHDpamncKoro WHCTH-
TYTa BOAHOTO TpaHcnopTa, I'mmpopewrpamca u Jlenrunpopeurpanca Mun-
peupaora PCOCP, uncturyra I'mpponpoext mmenn C. SI. JKyka Munanepro
CCCP, Tunpomopredtn Munnedrempoma CCCP, HHUHCa, YepHomopcko-
ro otaenenus LHHWHWCa w Cw6LHUHUCa Mauunpancctpos, BHUU
BOITEO TIoccmpoa CCCP yw HUHM)KTa MIIC CCCP.

Hayugbie penakropsr: 3acayeHHbIH AesATeab Hayky ¥ Texauku PCOCP,
npodeccop, JOKTOp TexHuueckux Hayk JI. J1. Jlanmno u npodeccop B. A. Vpeu-
KHIL.

Or3eIBH ¥ 3aMeuanus npock6a HanpasaaTs mo aupecy: 195220, Jlenun-
rpazn, [karckas, 21, BHUUT um. B. E. Beneneesa.



MunmcTepcTBO PyKOBOJCTBO MO ONpefeeHHIo
SHEDTETHKH H Harpysox H BO3JeHCTBHi I1 58-76
ep Ha THAPOTEXHHYECKHE COOPYKEHHS “BHITAE
saexTpuduxamun CCCP (BOJHOBBIX, JIeIOBbIX H OT CYAOB)

1. OBIIHE NMOJO)XEHUSA

1.1. Hacroauine HOpMBI LOMXKHBL COBJIOLATLCS NPH ONpeleNeHHH Harpy-
30K W BO3ZEHCTBHHA BO/IHOBHIX, JEJOBHIX H OT CYIOB IS NPOEKTHPOBAHUA
BHOBbL CTPOSIIUXCS U DEKOHCTPYHDPYEMBIX DEUHBIX H MODCKUX THAPOTEXHUYe-
CKHX COODYXKeHuH.

1.2. B nacrosweit rmaBe CHull ycranaBanBaloTcs HOpMaTHBHLIE 3Haue-
HHUSI HATPY30K ¥ BO3AEHCTBHH OT BOJM, JbJA3 U CYAOB Ha THADOTEXHHUECKHE
coopyxeHus. PacuetHas Harpyska JOMIKHA ONpeNeNsiThCad KaK NMPOH3BEIEHHE
HOPMATHUBHO# Harpy3ku Ha K03(p(hHUIHUEHT Neperpy3ku 7, YUUTHIBAIOUIHHA BO3-
MOXKHO€ OTKJIOHEHHEe Harpy3Kd B HeG/1aronpusATHYIO CTOPOHY OT €e HOPMaTHB-
HOTO 3HAYEHHS; N JOJIKEH NPHHHMATHCS COIAcHO TPeGOBAHMSM, NpHUBEILEH-
ubIM B raase CHull no ocHOBHEIM NO/IOXKEHUAIM NPOSKTHPOBAHHSA PEYHBIX THI-
POTEXHHUYECKUX COODYKEHHI.

CooTBEeTCTBEHHO TPeOOBaHHAM, IPHUBEJEHHBIM B YKa3auHoi raase CHull,
3HaueHHA KO3(DDHIHEHTOB Meperpy3ky 7 HALJEXKHT NPHHHUMATh To Taba. 1.

Tabauya 1
HaumeHoBaHHe HATPY30K ¥ BO3AeACTBHH Koadpunnenr neperpysuu n
CuppocraTHyeckoe W BONHOBOE JaBAEGHHE, a TakKxe NaB-

NAeHue QUABTPALUOHHBIX BOJX NO NOX3EMHOMY KOHTYPY
COODYXEHHUS!, B IIBAX. X PACUETHHIX CEYEHHAX GETOHHBIX
W Xeie306eTOHHBIX KOHCTPYKUMil (IIpOoTHBONABAEHNE) 1

JNEIOBBIE HATPY3KH . . v v « @ o o o o o o o & .. 1,1

HArPY3KH OT CYAOB . . . . . . . . . e e e e 1,2

BETPOBbIE HArPYy3Kd . . . . . . . v v ey . | o raase CHn{[ Ha Ha-

IPY3KH H BO3JI€HCTBHSA

B ToM XKe ucTounHKe mpuBOAMTCA HOPMYJIa, KOTOPOH HANJIEKHUT TOJb30-
BaTbCA TIPH OLIEHKE HACTYMJICHHS Npere/bHLIX COCTOSHHA NepBoil rpynnsl (ye-
TOHYHBOCTH ¥ NPOYHOCTH) THIPOTEXHHUYECKHUX COOPYXKEHHH, NX KOHCTPYKLHH
U ocHoBaHHH. B cocras sTofi hopmysisl BXOLHT KO3 PHUIHEHT cOoyeTaHHsT Ha-
TPY30K ¢, KOTOPBIH BBOJXUTCSI B BHJIe MHOXKHTe/S K HArpy3kaM (Kpome Koad-
(huLHeHTa Neperpy3ky) M YUHTHBAET BEPOSITHOCTb HEGIATONPHITHEIX cOYeTa-
HHH Harpysok M BO3LEHACTBHH, NIPUHHMAEeMBIX B COOTBETCTBYIOIIHX pacyerax.

3HaueHHs 3THX KO3D(HUIHEHTOB HANMEKHT NPHHUMATD No Taba. 2.

BueceHo Bcecolosusim
opaena Tpynosoro Kpacroro BHI/II/Iromy;::pl)ik.ngoBeﬂeueeBa Cpox

3HaMeHH BBEJeHUs
nayuHo-necaenopatenpcxum | PeeHneM Ne 56 or 6 xekabps 1976 r. KBapTan
10 COrJacoBaHuo ¢ [JaBHHUNPOEKTOM
HHCTHTYTOM THIPOTEXHHKH Munsnepro CCCP 1977 r.
uM. B. E. Beneneena P
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Puc. 1(1). Dmopel naBaeHus CTOAYNX BOJH HA BEPTHKAJBHYIO CTEHKY CO CTO-
POHbI OTKPBLITO# aKBATOPHUHU:

a—npH rpebHe BOAHBI; O—NpH A0kOHHe BOAHBI (C 3MIOPAMM B3BEUIHBAIOLLErO0 BOMHOBOMO JaB-
JNeHUa Ha 6epMeHHbIE MacCHBHI).



Ta6ruya 2

CoueTanus Harpysox Ko:?ﬁd)g;xr;;;oﬁo;lz‘ra-
OcnoBHOE . . . . . . . ... .. .. . 1
Ocoboe . . v v v v v v e e e 0,9
B NMepHOX CTPOHMTEABCTBA . & « o & + + .« 0,95

1.3. Harpy3xu oT BOJH 4 /1bJa Ha rHJpOoTeXHHYeCKHe coopyxenus | kiaac-
ca u NpH HajJexalleMm o6ocHoBaHHH Takxke [l Kjaacca, a Takxke pacyeTHhe
5J/IEMEHTHl BOJIH Ha OTKPLITLIX M OTpaKJeHHLIX aKBaTOPHAX HEOGXOMHMO YTOU-
HATb Ha OCHOBE JAHHBIX HATYPHBIX HAOMI0LeHNl H 1a60pATOPHBIX HCCJIEN0Ba-
HuH.

IIpuMevanne YKasapus no onpeie/eHHio 3/JIeMEHTOB BOJNH HAa OTKPHITHX K Orpax-
JEHHBIX aKBaTOPHAX, TEDPMHHONOTHS H OCHOBHBIe GyKBeHHble 0603HAYEHHS NpPHBEJEHH B NpH-
JoxeHusix 1 u 2 X Hacrosulell raase.

Hznoxenusvie B n. 1.3 TpeGoBanus o6 onpeneseHuH 3JeMEHTOB BOJH OT-
HocATCS K 00beKTaM | ksacca W — npu HausexailieM o60CHOBaHHH — TaKxkKe
IT knacca.

2. HATPY3KH H BO3JENCTBUSA BOJIH HA THOPOTEXHUYECKHE
COOPY)XEHHA BEPTHKAJIbHOIO H OTKOCHOTO NPO®UJIEHA

HarpyskH oT cTOSIUHX BOJH Ha COOPYKEHHS BePTHKAJbHOrO npoduis

2.1. Pacuer coopyKeHuil Ha JaB/eHHe CTOSUHX BOJIH CO CTOPOHBI OTKPhI-
TOf aKkBaTOpuH (puc. 1) [QOMKEH NpPOHM3BOAMTBCA IPH INJYOMHE JO AHA
Hy>1,5h u ray6une Han Gepmoit Hs==1,25h; npu atom B dopmysax mias cBo-
60AHO#1 BOJHOBON NOBEPXHOCTH H BOJIHOBOTO AAaBJIEHHS BMECTO rAyGHHBI 10

K! _i'f =030 26 0,22 /0, 18
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He
17,0 0,9 0,8 0,7 06 0,5 0,4 H’4

Puc, 2(2). T'paduxu sHauenu#t xosddunuenta k'B.

Ana Hy, M, HeoGXOXUMO BBOAUTHL YCJOBHYIO pacyerHylo ray6uny f, m, onpe-
AeqaseMylo mo GopmyJie
H = He+ kg (Hy— Hy), 1(1)

rie He —raybuna Hag nofowsodl coopyxeHus, M; KB — kosdouuuenr, npunnmaemuii no
rpadukam puc. 2(2); A — BbicoTa Geryuelt BOJHBL, M.

OO6bIyHO GepMOil CUNTAIOT MOBEPXHOCTb YACTH NOCTEJNH, KOTOpas pacmno-
JlaraeTcsl BIepelu COOPYXKEeHHs, B OCHOBHOM, AJS NpefOTBpalleHus BHINHpa-
HUS OCHOBAHHS, B TOM YHCJe H NOCTENH, NpHYeM UIHpHHa GepMul B OTCUHTHI-

6



BaeTcs, Kak nokasauo na puc. 1 (1), oT coopyxenust 1o BepxHeit 6poBku O1T-
Koca.

[ockonbky xe ¢opmyaa 1(1) obycnosiauBaeTcsi xapakTepoM B3aHUMO-
JIeHCTBHS COOPYXeHHs ¢ Haberamouleii Ha Hero BQJHOMN, CASLYET NMPH UCTOJb-
30BaHHH PpadmKa, MPUBETEHHOTO HA puc. 2(2), YYUTHIBATH MOJIHYIO HIHDHHY
(moBepxy) OTCHIIaeMOl BIepeJH COOPYXKeHHS KaMEHHON IIPU3MBI He3aBUCH-
MO OT Ha3HayeHHs ee COCTABHBIX YacTel.

Opgaxo, npu WIHpHHE 310 mpu3Mbl, 6onbmiefi 0,31, HanpuMep, B cayuae,
ofycnaBauBaeMoM TpeGOBaHHEM, IPHBEAEHHBIM AaJjee B 0. 2.9, MOXKHO noJsia-
raTth, YTO XapaKTep BOJHEHUS Y TPAHH COOPYKeHHUsl OYAeT, IpakTHYeCKH, aHa-
JIOTHUEH HaGJI0JaeMOMy UpH MOAOGHOM OYEPTAHHH €CTeCTBEHHOrO AHA.
B atoM cayuae, clieqoBaTelbHO, HAAJMEKHT IPH HCHOJIb30BAHUH (DOPMYJIHI
1(1) u rpapuxka 2(2) BBOAHTL B pacyeT J[Js DOPH3OHTAJbHOH NOBEPX-
HocTH npuaMbl Hy=FH,, cootBercTBeHHO yemy H=H.,.

ITpu cTyneHyaroM oOuepTaHHH MOBEPXHOCTH NPU3MBL 3HaueHHe [y
OTCUHTBIBAETCS Haj HaHGoJee 3arnyGJeHHBEIM €e YYacTKOM, a BeJIHYHHa Bp
[PHHHMAETCS paBHOM IIHPHHE OBEPXY NMPHJIETAIOIIEro K COOPYKEHHIO yyacT-
Ka NPH3MBbL.

2.2. BosBolllieHHe WIH NOHHXKEHHe CBOGOAHOM BOJHOBOH MOBEPXHOCTH 1,
M, Y BePTHKa/JbHOH CTeHBl, OTCYMTEHIBAEMOE OT DPACUETHOr0 YPOBHS BOXHI,
JOJIKHO OnpenensiTbes 1o popmyae

kh3
n = — hcosot ——5~cth kH cos? o, 2(2)

2=

T —
rje ¢ = -—= — YacTOTa BOJHbI; T — CPeXHHH MepHOA BOJHKI, C; ! — Bpems, C; R =T—
T

BOJMIHOBOE YHCJIO, A — CpelHad JAHHA BOJHBI, M.

[Tpu nmefictBHH crosiyeli BOJHBI Ha BePTHKAJBHYIO CTEHY He0GXOLHMO
npeaycMaTpuBaTh TPH cJydas omnpedeseHus n no ¢opmynae 2(2) piasa cie-
JYIOUHX BeJIHYHH COS of:

a) cos gf=1-— npu mojaxoAe K CTeHe BEPUIHHBI BOJHHI, BO3BhIIIAOIIENCS
HAj pacueTHEIM YDOBHEM Ha 1)g, M;

6) 1>cos 0f>0—npn MakcuMaibHOM 3HAUYEeHHW TOPU3OHTANBHONA BOJI-
HOBOH Harpy3ku Pxr BJs1 rpeGHsi BOJIHEL, BO3BHIIAIOMIEroCs HAJ PacyeTHBHIM
YPOBHEM Ha Mr, B 3TOM cJyyae 3HAUCHHE COS Of NOJIKHO ONPEAeJsThCH IO
dopmye

cos ot = —-———)l—.; 3(3)

nh (81: _g_ _3)

B) €OS 0f=-~—~1 — npu MaKCHMaJbHOM 3HAUEHUH FOPHU3OHTAJBHONR BOJHO-
BOI HAarpy3ku Pum IJIS NOZOLIBH BOJIHBI, PAacioJOKeHHOH HHXKe PacuyeTHOro
YpPOBHS Ha M.

Mprmeuanue [Ipu H/A<C0,2 u BO Bcex APYIHX cayyasix, Kora 1o dopuyie 3(3)
BEJIMUMHBL COS Gf>1, He0OXOAUMO B NaJbHEHIIMX pacyeTax NPHHAMATb 3HaueHue cos of=1.

Has  ray6okoBoaHOH 30HH, TO ectb npu H > 0,5\, cth kH -1,
COOTBETCTBEHHO ueMy ¢opmyJa 2(2) npunumaeT BHA:

kh?
1= — h cos ot — 5~ cos?ot. 4

2.3. B riy60K0BOXHOf 30He TOPH3OHTAJNIBHYIO HArPY3KY HA €AUHHIY AJH-
HBl BEPTHKAJIbHOM cTeHbl Py, Tc/M, npyu rpeGHe HAH J0KGHHE CTOS4ell BOJHBI




(puc. 1(1)) HEOGXOZMMO NPHHHUMATbL NO 3MIOPE BOJAHOBOrO HAaBJEHHS, MPH
3TOM BeJIMUHHA p, Tc/M?, Ha r1yGHHe 2, M, JOJKHA ONpene/siThes o Gopmyde

kh2 kh?
p = 1he *? cosot — 4 5 e~k cos2 ot — o 5 (1 — &%) cos 25t —

k2h3
— 15— %2 cos 20t cos ot, 5(4)
Tie y — oObeMHBI Bec BOAH, TC/M3; 2 — OPAMHATH ToueK (2j=—MNr; 22=0;...2.=H), M,
OTCUHTHIBAEMbIE OT PACYETHOrO ypoBHA. [lis rpeGHA OpH 2;=-—1r, a A5 JOXKOCUHL NpH 2p=0

caeayer npuuuMath p=0.

Gopmyana 5(4) noayuena u3 obuielt GOpMyJIEl A5 AABJEHUS IPH TAYGH-
Hax, GoJpIHX KpHTHYecKok (H>1,5h), npeacraBiaeHHol B nepeMeHHbIX Ji-
Jepa B BHAE:

chk(H—2z 1 —sh?2k(H—
p=1h CI'(I »H 2 cos at + Ykh? < 2,51_[ 2) cos2at —
kh? ch 2k H — ch 2% (H — 2 k2h? sh 2k (H—2) sh k(H—
-7 IR cos et —1 g ShIEToR ki —cos ot cosct. 6
Taoauya 3(1) Has ray6okosoamoi 3oust (H>
N 3aray6iaenne | 3HaueHHe BOJHOBOTO >0’57"N])’ TAe npakTHYeCKu NOMyCTH-
TOYEK TOYeK =, M AaBneuus p, Tc/M? MO CYHUTaTb, YTO OHO HE BJHJAET Ha OC-
HOBHBIE XapaKTePHCTHKH BOJH, NOA-
npu rpebue cTaHoBKa B popmyay 6 3HayeHHs H=
=00 NPHBOAHT K pacyeTHoOil (popMyJae
1 — e pr=0 5(4).
9 0 Py = kayh s noctpoeHus sniop AaBJeHHs
5 025 ' k” 0 JOCTAaTOUHO ONpEETHTh M0 (opMyJe
' Pa =1 5(4) Bennuunwl p B 6—7 TOUKax, pac-
4 0,5H Py=kgh NOJIOKEHHbIX Ha ypoBHAX (puc.1(1)):
5 H Ps = ky1h a) npu rpeGHe BOJHBI:
P 2j=—1r (30ecp p=0), 2;=0, 23=h,
TIpH I0XOUHE 24=2h, 2;=H (nuo) u ewe Ha OZHOM-
5 0 — IBYX YPOBHSIX MEXKIY 24 ¥ JHOM;
Po= 6) npu JOXKGHHE BOJHEL:
7 Mn Pr=—1M 21=0 (3necp p=0), z2=nq (30ech p=
8 0,5H Py = — kgyh = Pmaxc), 23=2h, 24=3h, z;=H (nHo)
9 H Dy = — keyh H ellle HA OJHOM-ABYX YPOBHAX MeXAY
MpuMeuanne. 3HaueHHT KO3 24 W PO,
(DUIHEHTOB By, ko, ky, o kg H kg ClE- 2.4.‘ B MesxoBoLHOH 30He ropH-
AyeT NpUHEMaTh MO rpagukam puc. 3(3),| S3OHTANLHYIO HArpysky Ha eJHHHALY
4(4) u 5(5). IJIMHB BEPTHKANBHOH cTeHbl Py, TC/M,

Tipu rpebHe u NOXKOHHE cTOAUEH BOTHBI
(puc. 1(1)) Heo6X0aMMO NMPHHMMAThL MO 3MIOPE BOJHOBOTO JNaBJEHHS; NpH
3TOM BeJMYHHA p, Tc/M?, Ha rayGuHe 2, M, IOJXKHA ONpeAeNsATHCH IO
Taba. 3(1).

Pacuernble rpadyku koabduUHeHTOB, NpuBeAeHHHe Ha pHc. 3(3) —
5(5), MOCTpPOEHBI HA OCHOBAHHH TEOPHH CTOSYHX BOJH B TPEThEM NPHOGAHKeE-
uuu. Jlaa onpelesnenuss AaB/jeHHss B TOYKaX HHXKe CIOKOHHOTO YDOBHS HC-
noJsb3oBana popmyJa:

14o

p=mchk(H-—Z)Sincf—

A 262
— o (cos 26t [3 ch 2% (H — 2) cth? kH — 4 ch? kH| — ch 2k (H — 2)} —

A%t cth kH 11ch?2H 41
— T6grsteEH | M4 (H“z)(Q‘—‘_shs Ty A
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1 e
+ ch 3k (H— z)(? -+ u—?—é—g—gﬁi— + Dyy )} sinof --

YA03G4 Cth kH 21
+ g | #0122~ Taia + Du )+

21
+ ch3k (H— Z)(2 - '4_Sth_[7 - D3g)} sin 351(, 7

rae

Dy=—

1 7ch? kH 42 5)
dchykH |\ sh?2kH g

1/ . 13 —~ 14 ch2 kH
Dy=vg (97 —60ch?kH + 21 —55mpmg

]

3 9
Dy =3 sh? kH(2 " 9sh? kH)‘

[Tpu 3TOM, BOJIHOBOE AaBJeHue p, pacCynTaHHOe no Gopmysae 7 aag Toy-
KU C OPAMHATOH B COCTOSIHHM NOKOHA Z, NDH IOCTPOEHHH 3MIOPHI CAELYeT OT-
KJaAnBaTh B TOYKE ¢ TeKyllel opAuHATOH 2;:

A
z,:—-z——s-}—]#shk(H—z)sinst—‘

A2 cth BH 3 8chkH —2
‘“WSh?k(ﬂ—Z)[(l+m)(l—cos2ct)~——gﬁ—22—kh——]_
Agdab ch? kH 7ch? kH 42
- é):ﬁshsk[—] (2ch2kH—4-————————csh2k1_j- )shk(H—-—z)slnct—
=%

Ao ch? kH 91 ch? kH — 3
—1Bgis R {Sh k(H—2) (3 — sl Qkﬁ_)

19ch2eH —1
-+ sh 3k (H— z)(l + ——iShTQ—kT + 3D12)} sinof 4

Agst cth? 2H 27
T Tadgrsh £H {Sh k(H—2) (1 + Du— kH) +
45 _
+ sh 3k (H—2) 3+m—-3D32 sin 3ef. 8
Py B ¢opmynax 7 u 8 seanunna Ao onpene-
H TR JsgeTcs B 3aBHCHMOCTH OT 3JIEMEHTOB BOJMHBI B
\\\\0 \%, CTBOpE pacyeTHOro ceueHus h, A u H no puc. 6.
10 v h X
\\\ \\F; Ecin TOUKa ¢ KOOPAMHATAMH = H —- JEXKHT
e a
8 \Z \\%c Ha rpadmkax, npuBeleHHHIX Ha pHC. 3(3)—
7%\ 3 5(5), mpaBee rpaHMUbl pa3pyLIeHHs CTOSYHUX
5% % %
. \0%\ N e BOJIH HJIH 57 > 12, To 570 03HAUAET, UTO B CTBO-
o ‘g’
4 AN pe pacyeTHOro ceueHHs: He HabaojaeTcs pe-
\ A HM CTOSYUX BOJIH.
2 S h , A e o
002 004 505 008 O 3 Ipu sHauerusax = H 7, OTIHIHLIX OT
Puc. 6. Tpapux 3uduennii  yKasaHHHIX Ha puc. 3(3)—>5(5), cooTBeTcTBY!IO-
Ay =f (R, A, H). upe kKod3pPUUMeHTH £; onpeensioTey N0 HH-
TePIONALUH.

Crenyer umMeTb B BHIY, YTO AJS CAyyas MOAXOAA rpeGHS BOMHLI SMIOPLE
JlaBJeHYs], OCTPOEHHEIE TI0 OPJUHATAM, BEIUHCJASHHBIM 110 dopmyde 5(4) aas
r1y0OKOBOLHOH 30HE! Wiy 1o TabJu. 3 (1) mias MeJKOBOLHOH 30HH, COOTBETCT-
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BYIOT MOMEHTY f, KOra HACTYNAeT MAaKCHMYyM TOPH3OHTaAbHOM cHIbl Pyr,
BOCNIPHHAMAaeMOH BeDTHKaJbHOH CTEHON Ha BCEH ee BHICOTE.

D10, OZHAKO, He 03HAYAET, YTO MAaKCHMAa/NbHas TOPU3OHTAJbHAS HATPY3Ka
P’yr HA eAMHULY AJHHBL JEO6GOr0 yyacTKa CTEHB, OTpaHHuYeHHOTO KAKHMH-JIHG0
TOpU30HTAJNBHBIMY ceyeHusMU (Hamnpumep (puc. 1(1)), mMexny Toukamu 3 u
4), paBHa mIOUlaA¥ COOTBETCTBYIOLUEH YacTH 3MIOPH BOJHOBOIO JaBJeHHS,
NIOCTPOEHHOIl YKa3aHHBIM 006pasoM. DTO CNPaBeAJHBO JHLIbL B 4aCTHOM CAY-
yae, KOTZa 3HaueHye cos of, BHuKc/AseMoe o popmyae 3(3), paBHO HJIH NpH-
HHMaeTcs paBHBIM (cM. npuMedanue K n. 2.2) enunnue. Ecau xe cos o<1,
TO HaCTYNJEHHE MaKCUMaJbHBIX 3HayeHHl P U P'xx He cOBnajaer BO Bpe-
MEHH.

ITosToMy npu HeoGXOAMMOCTH pacyera YCTOHYHBOCTH M IPOYHOCTH
y4acTKa CTeHbl, BEPX M HH3 KOTOPOro OrpaHHueHbl 3aJaHHbIMHU IyGuHaMu, —
HanpuMmep, 3aTBOpa IJIOTHHHIL, — lienecoo0pasHo paccyuTaTth (Jyylle Ha
OBM) xpoHorpaMMbl BOJHOBOT'O faBjeHHs p=f () 3a nmepuon BOJHEI 110 $Hop-
myaam 5(4) pas rayGOKOBOAHOM 30HB WJIM 7 ¥ 8-— IJs1 MeJKOBOLHOM 30-
Hbl — 1 BHIOpATh M3 PE3YJbTATOB 3TOrO pacyeTa 3HAYeHHS BOJHOBLIX [ aBvie-
HHH, COOTBETCTBYIOIIHE MOMEHTY HaCTYIJIEHHS MaKCHMyMa CHJbl BOJHOBOTO
IaBaeHust P'yr Ha paccMaTpUBAEeMbIH yuacToK.

Jaist npu6AMKEHHBIX PaCcUeTOB MOXKHO OTPaHHUNTBCS Olpefie/]eHHeM 3Ha-
ueHus P’y KaK IVIOIadH YacTH 3MIOPBl BOJHOBOTO AABJSHHS, 3aKJIIOUEH-
HON MexJy OTMEeTKaMH BepXa M HH3a PacCMaTPHBAEMOrO yyacTKa cOopyxe-
HusA. OJHAKo 3MIOpY AaBJeHHA CJeLyeT OPH 3TOM CTPOMTHb AJs IM1yGOKOBOA-
HOH 30HBI 110 OpJAMHATAM, BHIUHC/AAEMEIM 0 dopmyJse 5(4), a nJad METKOBOA-
HO#t 301l — 110 (POpMYJie 6, npuHUMaAs B 060HX CaIyyasx €os of=1.

Harpy3aku u BO3AEHCTBHS BOJH HA COOPYXEHHs BePTHKAJIbHOrO npodmas
H HX 9neMeHThl (ocolble cayyau)

2.5. BoJsnosoe gaBsienue p, T¢/M?, Ha BEePTHKAJbHYIO CTeHY C BO3BLILIEHH-
€M HajJ PacyeTHHEIM YDOBHEM BepXa COODYXKEeHHS Zpc, M, Ha BEJHUHHY MeHee
Ns, M, WK C 3aray6aesuneM — 10 0,54, M, cienyeT onpesensTb CONIacHO Tpe-
6oanusaM nm. 2.3 u 2.4 HacTosLIeR TJIABH C MOCAEAYIOUIHM YMHOXEHHEM IfO-
JYUeHHBIX 3HaueHHH JaBjeHHA Ha KO3QDHUHEHT Reu, ONpenesieMblii no ¢op-
MyJe

ke = 076 + 0,19 22, 9(5)

rie 3HaK{ «IJIIOC» H KMHHYC» COOTBETCTBYIOT NOJIOMEHHIO BeDXa COOPYKEHHS BhILIEe HJIH HH-
XKe pacyeTHOr'o ypoBHS BOABI.

Topu3onranbHasi BoJiHOBasi Harpyska P, B paccMaTpHBaeMOM ciayuae
JOJMKHA ONpeReNsaTbCs N0 MJOILANH SMIOPLl BOJHOBOTO JaBJeHHs B Npefesax
BBICOTH! BEPTHKAJIbHOI CTEHBI.

B ¢opmyne 9(5) zzc — abcosoTHOE 3HayeHHe BO3BHILICHHS MJIH 3aray6-
JIEHHS] BepXa COOPYXKEHHSI OTHOCHTEJNbHO PACUETHOTO YPOBHSI.

2.6. Ilpu noaxode ¢hpoHTa BOJHBI K COOPYKEHHIO MO YIVIOM @, Ipal, €0
CTOPOHBI OTKDBLITOH aKBaTOpHH (B pacyerax yCTOHYMBOCTH M MPOYHOCTH rpPYH-
TOB OCHOBAHHS) BOJHOBYIO HAarpy3Ky Ha BePTHKaJbHYIO CTEHY, OmNpeneJeH-
HyI0 corjiacHo Tpe6oBaHuaM nn. 2.3 u 2.4 HacTosllleil T1aBbl, HEOGXOAMMO
yMeHbLIAaTh MyTeM YMHOXeHHH ee Ha KO3 HIHEHT K ¢y, NPUHHMAEMBI PaB-
HBEIM

a, rpas ke
45 1
60 0,9
75 0,7

lIpumeuvanne Ilpu nepememennn BOAH BJOJb CTEHBl, T. €. AJAA @, GAH3KHX HAH
paBHeix 90, rpaji, BOJHOBYIO HArpy3Ky Ha CeKIHIO COODYKEHHS CJleyeT OnpeAensTh COracHO
TpeGoBanuaM N, 2.7 HacTOsIUleR rJlaBHL.
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2.7. TopH30HTANBHYIO HATPY3KY OT QU(GPArMPOBAHHBIX BOJH CO CTOPOHbI
OI"pa}KJl'e‘HH‘OI';I AKBATOPHH CJAEAYET ONPECAENATH IIPH OTHOCHTEJbHOH AJIAHe

{
CEeKIUH COOpYKeHusl —%<0,8; IPH 3TOM PacyeTHYIO 3MIOPY BOJHOBOTO JaB-

JICHHA CO 3HAYCHHAMU P, T‘C/M2, JONYyCKaeTCd BBINOJHATD 10 TPEM TOYKaM AJIS

CJENYIOIHX CJYydaes:

a) BepIIMHA BOJHBI COBMENleHA C CEepPeJHHOHl CEeKIHH COODYXKEeHH:

(puc. 7 (6), a), ecau 2, M, HMeeT 3HAUEHUA:

h khy?
zl='qB=——§4——8—D‘—ctth, 0 py =0

o (hy  Rhg?
2,=0, TO Dy= kg (7‘ — =g cth kH);

a) -’E~l
0 z = %_M YpoOeHb
- S at el =
a I
)
Prr T
= < =
S =
4 X
Pzr
|
NN N T/ NA/ NN N7/ N7 N N N7 N AN N7/ N7/ N4
Yz

5) e e
0 z F’Z" Pacy. ypobens
T ]——2——§ ——-r—-—'

L == 1

S

2, = P 3 o

s s =
Y
P3 [
r—_-’—— e on o i M SV Y]
P oL
AN AN S NT NZ /NN NI N7 N NSNS A
W

Puc. 7(6). 3niopp gpasaeHuit AudparupoBanHBIX BOJNH Ha BEPTHKAJbHYIO

CTEHKY CO CTOPOHBI OI‘pa)KJJ,EHHOI:'I aAKBaTOpHH
a—npu rpebre BOHbl; (—NpH JOXKOUHE BOJHDL.

10(6)

11(7)



" by khy
2,=H, 10 p3= kcHY (2 ch2H ~ 4sh QkH) 12(8)

6) nojowBa BOJIHH COBMELIEHA C CepeAuHOli CEeKUHH COOPYIKEHHS
(puc. 7(6)6), ecan z, M, UMEET 3HAUEHHUA:

2,=0, 10 p;=0 13(9)
h Rkhy? .
Z=mm=7 ——g-cthkH, 10 py=—keIm 14(10)

hy khy?

Z=Hy, 10 py=—ku (2 chkH T TshokH ) 15(11)
rae fig — BhicoTa RH(PArupoBaHHON BOJHH, M, OBPeAeNiseMas COMIAcHO Tpe6OBaBHAM NPH-
Joxenus | k HacTosuedl raase; R, — Koapouument, npuauMaembiit mo Taba. 4(2).

Tab6ruya 4(2)

OTHOCHTENbHANA JJAHHA
CeKnuy %— e e e 0,1 0,2 0,3 04 0,5 0,6 07 1083
Kosdduumuent k,, . . .[ 098 092 | 085 076 064| 051 038 023

Npumeuanue. ITpu raybuse co croponn orpawaensoii akpatopun H > 0,3%
CNelyeT CTPOHTL TPEYroJBHYI 3MOPY BOJIHOBOrO NABJEHMS, NPHHAMAs Ha ruy6uHe

23 = 0,3\ BOnHOBOE xaBJeHHE PaBHEIM Hymio (pHc. 7(6)).

2.8. Basemusalollee BOJHOBOE N aBJieHHE B TOPHU30OHTAJbHLIX HIBAaX Mac-
CHBOBOH KJAJKH H IO TOJIOIIBE COODYKEeHHd CJacayeT IPpHHUMAaTh PABHBIM CO-
OTBETCTBYIOIIHM BEJHUUYHHAM TNODH30HTAJBbHOIO BOJHOBOrO MaBJIEHHS B Kpaﬁ-

on, 6
18 :

I B S N L R _./—
. ] . 1
16 - : |r 1 .__./__
S TR P I mnal/ ol
44 : j1 A, 11
T2
zz JR I VAN QU SR o - /———i- —+4 4
10 SN S _.-L_.__7Z_ - BN
; - M
’ L - 0dnacme
a6 ] i A L Gonyemumerz || )
Y 1t | o . cnopoemed
0/4_ » _ IR R __ ‘_ B
02 = e
.
| L
g q2 G304 g6 G871 2 J 4866 8 W 20 30 %0 60 80 10

107 MM

Puc. 8 (7). I'paduk nonyckaeMblx 3HalleHuil ZOHHBIX CKOpPOCTeit.

Hux toykax (puc. 1(1) u 7(6)) npu JauHeiiHOM H3MEHEHHH ero B mpejenax
HIMPHHBI COOPYKEHHS.

2.9. MakcuManbHyl0 IOHHYIO CKOPOCTb Uwy, M/C, ME€pel BePTHKAJIbHOI
cTeHOl (OT HeHCTBHS CTOSYMX BOJH) Ha paccrosHun 0,20A oT nepenHeir rpa-

HH CTeHbl HEOOXOAUMO ONPeNlesTh 110 hopMye
2n.rh

vM}I= —————————
V—Eisth
g A

e ne — Koahduunert, npuHuMaeMuli o Taba. 5(3).

16(12)
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Ta6ruya 5(3)

ToxorocTs BOJXHBI -)‘_. 8 10 15 20 30

Koa¢ puuuent n. 0,6 0,7 0,75 08 1

IonyckaeMbie 3HaUeHHUS HEPA3MBIBAIOWIUX NOHHBLIX CKOPOCTEN Unom M/C,
ISt TPYHTA KPYMHOCTBIO (pakuuii dio, MM, CleLyeT NPUHHMATE o pHc. 8(7);
IPH Umg>> Unon HEOOXOAMMO NPEAYCMATPHBATH 3aLULHTy OT pPa3MbIBa OCHOBa-
HHS Ha TOJIOCE BJOJb COOPYXKeHHUs WiupuHoi 0,44,

B ¢popmyne 16(12) H —eficTBHTeABHAS ITyOHHA Y COOPYXKEHHS, a He
yCJOBHASI pacyeTHas IJyOMHA, MpHHHMaeMas HpPH ONpefesNeHHH BOJHOBOTO
ZapaeHus (m. 2.1).

Ha pnc. 8(7) usobpaxkeHa KpHBas CKOpOCTeH, COOTBETCTBYIOLLHX Haua-
Jy niepeMeuleH s FPYHTa;

dyo — yxa3anHast Ha rpaduKe Ha OCH abcuuce KpynHocTh Gpakunii rpyH-
Ta, Bratouatomux go 10% (o Becy) 6oJiee MeJKHX yacTHIL

HepasMbiBalolue CKOPOCTH IJis1 TPYHTOB € KpYymHOCTbIO ¢dpakuuii d>
>100 mM caegyer onpefensiTh o MPUBOLHMON HIKe dopmyJe 32.

2.10. Dmiopa B3BEIMBAIOILET0 BOJHOBOTO JNABJeHHS Ha GepMeHHble Mac-
CHBA JOJIXKHA NPHHUMATHCA TpaneleH1albnon coryacHo puc. 1(1),6 ¢ opan-
HaTaMu pg;, TC/M2, onpenensieMeIMHu 110 GopMyJie

ch k(H— H,)
Pgi = agth _c'h—ie—l:l—c c0s kx; < Ppes 17(13)

TVIe X, — PacCTOstHHEe OT CTCHB JI0 COOTBETCTBYIONLEH rPAHH MAacCHBA, M; Puc — BOJHOBOE 1aB-

JicHHE Ha YPOBHE NMOJOMIBH CTEHKH. O — KOo3(h(HUHeHT, NPHHHMaeMblii o Tabn. 6(4).
Tabauya 6(4) Eciau mo pacuery HepaBeHCTBO

17(13) He BhMONHSETCS, B3BEILH-

Kosppuunent ap mpk nofo- | gajolee KaBJeHHe Y pe6pa CTEHKH
OTHOCHTeAbHAS -
H X TPUHHMAaeTcsd paBHBIM GOKOBOMY, a
ray6una — rocTax BoAH —
XapaxTeD W3MeHeHHS B3BelIHBAlO-
15 u Menee | 20 m Gonee lero nassieHHs mon GepMeHHBIMH
MaccHBaMH COXpaHseTcs; cJe/oBa-
Menee 0,27 0,86 0,64 TeJBHO, B 3TOM Cayyae
0,27—0,32 0,60 0,44‘
0,30 0,30
Boaee 0,32 \ Prs = Puc €OS kX,

IMpumep 1. OnpenesuTs BOJMHOBLHIE BO3LEHCTBUA HA OrPALHTENBHOE CO-
OpyXeHHe BepTHKaJbHO! (POPMBI M3 MACCHBOBOH KJaAKH, PacloJQXKeHHOe B
MEeJKOBOLHOH 30He:

a) 6OKOBOE [laBJICHHE CO CTOPOHE! OTKPHITOA BOAH H 3alUNIEHHON aKBa-
TOPHH H ONPOKUABIBAIOLINE MOMEHTBH! OTHOCHTEJIbHO BHYTPEHHErO ¥ BHEILHErO
pebep coopyKeHHs;

6) B3BewMBalollee JaBJeHHe 1O OCHOBAHHIO M MO OTAENbHBIM LIBaM;

B) LOHHBIE CKOPOCTH C OLIEHKOH IpaHyJIOMETPHUECKOro COCTaBa TpyHTa
JHAa ¥ B3BEUIHWBAIOllee AaBJeHye Ha GepMeHHbBIe MacCHBEL

Hcxonuble panHble: BhicoTa BoJH A=6,0 M; cpennsisi QJHHA BOJIH A=
=100 M; ecTectBenHas ray6usa y coopyxenus Hy;=15,0 u; ray6una no sep-
xa KaMeHHo#t moctean H¢=13,0 M; noaBOJHAasA YacTb COOPYKEHHS COCTOUT
H3 6 KypcoB MAacCHBOB BLICOTOH 2,3 M; IIHpHHA COOPYXKEHHS TIO MOZOLIBE
a=12,0 m; wupuHa Gepmol Bp=6,0 M; anuna cexuuu lc=20,0 M.

1. OnpenensieM MakCHMANbHYIO JOHHYIO CKOPOCTD Uyyg MEPE] BEPTHKA/b-
HOU CTEHOH NpH AEACTBHH CTOSIYHX BOJMH 1o popmyae 16(12),

14



3nauenue koadduuneHTa N onpenenseM no taéa. 5(3) npu —2— = 1%9:
=16,7, uemy cooTsercTByer n,=0,76. B naunom cnyyae H — ecTecTBenHas
rny6rHa B MeCTe BO3BENEHHUS COOPYKEHHS,
Torpaa

2.0,76-3,14-6
314 4.314.15
98T 100 sh 100

Uypg =

=28 > 18 M/C.

CooTBeTCTBEHHO NOSICHEHHAM K m. 2.9 ompejenuM TpeGyeMblit JuaMeTp

HepasMBIBaeMbIX dpakuuit no popmyse 32, npuBeneHHON fajee B HACTOSAIIEM
PykoBoactae.

]
=
L
& Pacy. ypobens
5,00 VA
4 P
Bpr=66,7
|0 xr y
Sl 4151
Hfu
v S|
ol | JIRIRS E;—asa_
) e " ] N
ERRSES =3
=
Pyr=166
370
/
2 z B\ | B
m\~o///,
B5=6,0 a=12,0

Puc. 9. dmiopsl 60KOBOro # B3BEIIHBAIOMUX AABJCHHH CTOAUEH BOMHDI
CO CTOPOHbI OTKPBHITOH aKBAaTOpHH NPH MOAXOA€ rpebHst BOJHHI (pas-
MEpbl B M, OPJHHATHI 3MOP B TC/M?, CHAbl AaBJACHHS B Tc/M).

PemnB npefBapuTenbHO ypaBHeHHe 32 OTHOCHTENbHO d W NIPHHHMAS
Vnon=Unz=2,8 M/C, km=1 (10 Ta6x. 20), yu=2,6 Tc/M3 1 y;=1,0 Tc/M3, nO-
JYYHM:

2,82.1,0
450 = T55.1,00 (26 —1,0)-9,81 = 021 M,

rie dso — xpynHocts (paxuumii, BKmouaomux a0 50% (o Becy) Gonee MeakuX 3epeH.

B cOOTBETCTBHH ¢ I. 2.9 BNepead COOpYXeHHS Ha paccrosHuu 0,4A=
=0,4.100=40 M He06XOXNMO KPENUTH AHQ KAMHEM KPYMHOCTLIO dso=0,21 M.

TonmuAy 3aIHTHOTO NOKPOBA € YIeTOM O6PATHOTO GHJILTPA IPHHUMAEM PaB-
oM 1,5 m.

Torna — B COOTBETCTBHH C NOSCHEHHAMH K 1. 2.1 — npHHUMaeM pacueT-
HOE 3HayeHue

Hy=150—15=135 m> 15h =1,5:6 = 9,0 .

2. Hap 6epwmoii, Bo3BHIaloONiefics B HameM caydae Ha 0,5 M Haa 3amut-
HHIM TIOKPOBOM, NPEIyCMOTPEHA YKIaJKa 6epMEHHbIX MACCHBOB BLICOTOMH

b=0,25n=0,25.6,0=1,5 coorsercTBenHo yeMy Hp=13,0—1,5=11,5 m>
>1,254=1,25-6,0=7,5 M.
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B
Tpu —XEH_IOO 0,08, Z°—igg_0,96 HaxoAHM 1O pHC. 2(2)

kg = 0,95; Torza — no ¢opmysae 1(1) — pacuetHas rayGuna

H=13,04 095 (13,5—130) = 1348 ~ 13,5 u.

H 13,5
ITpu atom = =100 = 0,135 < 0,5.

Ha ocHoBanuu BbIYHCAEHHH, npUBEAEHHBIX B 1l. | # 2 HacToAllero pacye-
Ta, 3aKJI0yaeM, 4To corviacHo I. 2.1 pajpHeHAIIH# pacyeT paccMaTPHBAaeMOro

COODYXEHHS CaelyeT NPOH3BOAUTb Ha BO3XEHCTBHE CTOAYHX BOJH B MeEJKO-
BOIHOH 30He,

Pacy. ypobens
AV4 S
B
o &
S| W SN\
& - 35 W)
YN -
IS ‘”\* = H%
el SRS e 714
SR Ppn=489f"——
1] i © b B wmm—— ]
=t
l K

Puc. 10. Dmopyi 60KOBOro H B3BEUIMBAIOIMX RasieHuil cTOAYell BOJHBI cO
CTOPOHbI OTKPHITOH aKBaTOPHH NPH TOJAXOXE JOXKGHHBI BOMHBI (DPa3Mephl M,
OPJAHHATH 3MOP B TC[M2, CHAbI JaBJeHHA B TC/M).

3. OnpenensieM pacueTHhie MOMEHTH BpEMEHH, OlIEHHUBaeMble 3Havye-
HHUSAAMH cOS of corjacHo m. 2.2,

Tak kak B Hamewm cayuyae % =0,135<0,2, To no npumeyaHHio x n. 2.2

3HaUEeHHe COS of, COOTBETCTBYIOILee HAaHGO/bIIEMY 3HAYEHHIO FOPH3OHTaAbHOM
BOJIHOBOH Harpy3ku P,y npu rpeGHe BOJIHBI, paBHO efuHule. ClenosaTenbno,
TIPH ONpEeNEJEeHHH BOJHOBBIX HATPY30K HA COOPYKEHHE CO CTOPOHB OTKPHITOM
BOABI JOCTAaTOYHO PacCMOTpPETb [BA PacUETHBHIX MOMEHTa BPEMEHH, COOTBET-
CTBYIOUIHX MOMEHTaM IOAX0Ja K CTeHe:

BEPLIHHBI BOJHH C BO3BBILIEHHEM ) HAJl pACUETHHIM YPOBHEM H OJIHOBpe-
MEeHHBIM HACTYMJIEeHHEM MAKCHMYMa FrOPH30HTAJbHON CHJIbI BOJHOBOTO JaBJe-
HHUAL Pyr npu 3HaYeHHuH cos ot=I;

TIOJIOIIBEI BOJIHBI C MOHHXKEHHEM Y)g OT PACYETHOTO YPOBHSI, NPH 3HAUEHHH
co0s of=—1.
4. B cootBetcTBHH ¢ n. 2.2 W q)opmy.noﬁ 2(2) onpenensieM pacueTHble

BOSBblI.HeHPIﬂ? " H%HH)KGHHH BOJIHOBOIi TOBEPXHOCTH Y CTEHH MPH BOJHOBOM
g 28
yucsne R = ¥ =10 = 0,0628:
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0,0628 -6,02
2

Yo = — 6,0 (4 1) — cth (0,0628-13,5)(4 1)2 = — 7,65 u;

T =19 = — 765 u;

0,0628-6,02
in = — 6,0 (— 1) — ~——5—— cth (00628 13,5)(— 1)2 = 4,35 u.

5. Opannatel 3M10p BOJHOBOTO [aBJEHHS, HEOOXOAUMbIE AJISt onpejec-:
HHS FOPH3OHTa/IbHOH BOJIHOBOH Harpy3kH Ha €IMHHLY IAJUHBI BepTHKaJbHOM

crenbl (Aasi rpe6Ha Py U 15t of0MWBbl Pyg), BLIYHCASIEM B COOTBETCTBHH C
n. 2.4 u Ta6a. 3(1).

Pacyernl Beiem B Tabauynoli Gpopme. 3HaueHus kosdpduinentoB ko—=~s
ks—ky onpegensieM no rpapukam puc. 3(3), 4(4) u 5(3), npeBapuTeLHO

h A
BbLIYHCJ/IHB KPYTH3HY '.x— H OTHOCHTEJIBHYIO JJAHHY BOJIHBI EHO 3HAY4YCHHUAM 3Je-

MEHTOB pacueTHOH BOJHLI 1 U A v ryGune H

h X
— =6:100 ="0,06; — =100:13,5 = 7,4,
T H 5=174
Ta6auya 7
3uayenus kKo3PpHUKEHTOB
Ne 3aray6aeHne Todek z, M ky—Fs; Rg—Fky 3Ha4eHUd BOJAHOBOTO AaBieHHd p,
TOYeK Te/m?
aas rpebus
1 NI —~7,65 — — J 0
2 0 0 ky 0,84 Py = kgih 5,0
3 0,25H 3,38 ks 0,69 Ps = kgyh 4,15
4 0,5H 6,76 ky 0,59 Ps=kyth 35 -
5 H 13,5 k;, 0,52 Ps = kyth 3,1
I noAoBbI
6 0 ] — — Pe ' 0
7 Tin 4,35 — - Pr= ="y —4,35
8 0,5H 6.75 kg 0,58 Py =—kgyh —35
9 H 13,5 kg 0,52 Po= — ngh —3,1

6. Ilo nanubiv Ta6s. 7 CTPOHM 3MIOPHI BOJTHOBOrO AABJEHHSI NPH NOAXO-
Jle CO CTOpPOHbI OTKPBLITOH aKBAaTOPHH K BePTHKaJbHOH CTeHe rpeGHSt BOJHBI

(puc. 9) ¥ nogowBsl BONHL (pHC. 10), cOeaANHAA pacueTHbIe TOUKH NPAMBIMH
JHHUSAMH.

Cymmupys naouiajpb 3n0pbl BOJHOBOTO [AaBJEHUS Bbillle YPOBHS NOAOLI-
Bbl CTEHbl, HAXOAHM 3HAUEHHS CHJ BOJHOBOTO AaBJeHUA Pyr U Pyn. Bennuunnt
BOJIHOBBIX [aBJIeHHii Ha ypoBHe NoONOIBH p’s u p’y onpenesnsieM COOTBETCT-
BEHHO 110 3HAYCHHAM P4, Ps U Ps, P9 YTEM JIMHEHHONA HHTEPNOJAUHU

Py = Pa(‘;"]r) n P2;'P3%+ P3'2l'l’4 _’_Z_L P4‘|2'P5' (Hc—’%')'
Py = 50 '27’65 + 20 454’15 .3,38 + ﬂ%‘sé .3,38 + ﬂ;il- (13,0—6,75) =68,1 Tc/;
- 4,3;-4,35 N —4,352 —35 675 —4.35) 4 = 3,52-_ 31 (130-6.75) =
= —48,9 Ttc/m.



7. OnpokupsiBaiolne MoMeHTbl My n Myx CHJI BOJIHOBOrO HaBJeHHS
Py v Py COOTBETCTBEHHO OTHOCHTE/IbHO BHYTPEHHETO U BHELIHEro pebep cTe-
HBI COOPYXKEHUs ONpPeessieM IO 30paM BOJHOBOrO aaBiaenus (puc. 9 u 10),
pa3bHBas UX Ha MPOCTble QUFYPBI: TPEYTOJBHUKH H MPAMOYrOJbHHKY

— — H H H H
Mxr=——%r£?-(—2—n'—+Hc) (_.Q_FS*) (H -7 3)+p3 T (Hc—ﬁ) -+
—p) H H H H H H
‘*"(LEQ—ﬁL)T(Hc——T—ﬂ‘)-HH (H -5 +"*.§')+

ps H
g o

7,65-5,0 (7,65 15 13,5
My = =25 ( +130) : ( 3 )+
13,5 13,5 4,15 —35 135 135 135
+4,15. ———(130— g )+——2——-T 130 — — —'TQ—) 1

135 135(]30_ 3.5+ 12'5)—]-37(13 12,5)?_{_

13,5
( 3 ) = 641,5 TcM/M;

n 2 — H 74 2 (H
My, = "]21’1 (Hc— gll)+(p72 ps)(?“"ln)[”c—‘—'l'—g‘(-z—”_nn)]"}‘
H H H ) H
sl e ] 25 2
rl H\
+py ‘2"(”0_—2_)'

4,35.(—4,35) 4,352\ 4,35—35(135 135
—2————(13,0— 2 )- 3 (2 -—435)[13,0-—§—+

1 1
+(ﬁ—435) 066]—35(135—4,35)[130——%‘—5-5-( 35—135) 2]

— i 2
—M(lao— 135) 066—-31(13,0—-—3—’5-) 12 = —231,6 TcM/m.

xn =

8. Tak Kak JJMHa CEKIHH, B TOM UUC/Ie U FOJOBHOMH, coopyxeHnus ;=20 m
Melibllle JJIHHBI BOJIHBI, TO COIVIACHO 1. 2.7 CJAeAyeT Y4eCTb FOPU3OHTAJbHYIO
Harpy3Ky Ha BepTHKa/JbHYIO CTE€HY OT AH(ParupoBaHHLIX BOJIH CO CTOPOHBI
orpaxkieHHo# akparopuu (puc. 11 u 12).

Tlo dopmyne 1(1) u puc. 2(2) npu Bs/A=0,04 u He/Hy=13/15=0,87
ks =0,84, H=13,00+0 84 (15—13) =14,68 M.

Torﬂ,a npu k£=0,0628: kH=0,92; 2kH-l 84; chkH=1,454; cth kH=
=1,38; ch 2kH = 3,07.

Mo ra6a. 4(2) npn—l—c—% =0,2 3HaueHue Kod3pdULUHEHTA CHUKEHNS
k., =0,92. Bricotra andpparnpoBanHoi BOJHbI Ay ONPELEAETCS CONIACHO Tpe-
6oBaHuAM, H3JoXKeHHbiM B nn. 23—26 [lpusoxenus 1. Hike npusomurcst
pacyer roJIoBHOTO Yy4acTKa, Y KOTOPOro npHHUMaloT Ag=h=6,0 M.

BosiHOBbIe NaBJleHUs IPU COBMeEILEHHH BEPIUHHBI BOJIHBI C CEPELHION CeK-
1IMH COOpY:KeHHs onpenenanm no gopmynam 10(6), 11(7) u 12(8)

60  6,02-0,0628

21=n5=——2————5—~-1,38=—-3,4 M, p=0;
. 2
2 =0, p,=092. 10(620 —@288—6'14,38)=2,4 Te/m;

6,0 0,0628-6,02
23 =130 M, p3=1092-10 51454 — 4307 = 1,7 1c/M2,
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BouiHOBble 1aB/eHHs NPH cOBMeEUlEHWH MOLOWBbI BOJIHBI C CepelnHoil
CeKLUH COOpyxeHus onpefeaum no dpopmyaam 13(9), 14(10).- u 15(11)

2, =0, P11 =0;

0 .6,0° : 'l
2 =1 =%—_0_‘062§i-.],38=2,6 M, py=—10-26=—26 1c/m2

= —2,0 T¢/m2,

6,0 0,0628.6,02
23=130 M; p3=—1,0.092 (

21475 T 432

[To BbluMCAEHHBIM 3HauyeHHSIM p; MW 2; CTPOUM 3MI0pbl TOPU30OHTAJNBHOIO

BOJIHOBOTO AaBJICHHS HA COOpYXeHue AHPparupoBaHHbIX BOJIH CO CTOPOHBI OT-
paxaeHHo# akpatopuu (puc. 11 u 12).

=34

76

Pacy. ypobedy
v » 2,4

A

Pyr=30,7

13,0

He =

Hs=

Ha=150

[ P b7

. A AR N

b~

R RS R RS RS RS R R S RS S RS RS R RS T TS TRS TS
B5=60 B8, =12,0

Puc. 11, 3uiopbl 60x0BOro ¥ B3BELIHBAJOUMX nasrenuit gudparn-

pOBaHHOH BOAHLI CO CTOPOHBI OrPaXJAeHHOil aKBaTOPHH IPH 10X~

Xoje rpebus BOAHbl (pasMepnl B M, OPAHHATH! 3MIOP B TC/ M3, CHABI
JLaBJICHHS B TC/M).

CyMMHpyst n/oWaAb 3MI0p BOJHOBOrO NAaBJEHHUS, ONpe/e/AeM 3Haueliis
CHJI BOJIHOBOTO AaBJEHHST AM(PParupoBanublX BOAH Pur H Py
NpH NOAXOAE K CepeyHe CeKIUH BepIIHHbI JHPPAarHpoBaHHON BOIHLI

Por= — NP2 , P2 ;‘ Ps3

ol He.

3424 24417

Py=—3 13 ="30.7 1¢/m;

IpH IIOAXOAE K CepelHHe CEKLHH IOJO0WBbL AHPPArMPOBAHHON BOJIHBI

+
Pun= "l_n?ﬂ + _g_z_Q_P_:«x_ (He¢ — M),
2.6 26+ 20
Ppn=— 2'622 — 42" (13 — 2,6) = — 27,3 Tc/m.

OnpokuabiBaiolHe MoMeNThl Mgy B Myg CHIT BOTHOBOTO naBJeHus Py u
Py AudpparupoBaHHbiX BOJH COOTBETCTBEHHO OTHOCHTE/NBHO BHEUIHErO U BHYT-
peHHero pebep cTeHbl COOpYKeHHs- ONpefeaseM Mo 3MOpaM BOJHOBOTO [aB-
2% 19



Jenust pudparupoBanubix soan (puc. Il u 12), pas6usas ux na npoctble
urypst:
NPH NoAXOJe K cepejulie CeKUHH BepLUPI}IbI AHGparupoBatnoil BOAHDI

— gD — P H.
My = 7123 S(Hc‘*"l;')‘*"p?_Qﬂ' 3+P3 I o
3,4-24 3.4 24—1,7 2 13,0
My = -5 (13 +3 ) + — 5 ~13,0-13,0--3- 4- 1,7-13,0.——2 =237,1 TcM/m;

npy noAxoJe K CepejHHE CeKUHH NOAOWBL AUMPPArHPOBAHHOH BOMHI

02 g 5 (He —
My == 22y Nl T n")ngrm (He — my)?
2 2 2 3 2

2,6-2,6 2,6.2 2,6 —2,0 2 20(13—20)2
Myp = —== (13~ 3 )—- 5 (13—2,6)‘-‘--3———(7)——)— =
= — 1675 TcM M.
Pacy. ypobeus
\V4 o
~N
[}
& 2 6
Q)
I
LSl
e = pen=-22 =
S gl !
l [§-20
@8 (B & RN
BN NN NN/ S IS 7 AR/ 7 /,@‘,A\/A\)/A\YA\Y/ S
‘ Pyn=—120
B5=60 a=120

Puc. 12, uiopit 60x0BOro H B3BEWIMBAKX AaBaenuil audpari-

poBaHNoil BOJHLI CO CTOPOHBLI OrPANKAECHHON AKBATOPHH NPH noi-

Xone A0WOMHBL BOMHL (PasMepbl B M, ODRHHATLI SMIOP B TC/M,
CHJIBI RaBieHuit B TC M).

9. BapewnBarwllee BOJHOBOE AaBJEHHE B FOPH3OHTAJBHLIX 11BAX MacCH-
BOBOU KJaJKH¥ H 110 NIOJOLIBE COOPYKEHUS NPUHUMAEM pPaBilbiM COOTBETCTBYIO-
L{HM BEJHYHHAM TOPH3OHTAJBHOTO AaBJeHHst B KpalHHX TOUKAX MpPH JHHEl-
HOM H3MEHEHHY ero B npefesax LWHPUHLI coopyxenusa (puc. 1(1)).

TaK, CHJIbl B3BEIUHBAIOUIEr0 BOJMHOBOIO AaBJaeHHs Ha NOAOUIBY COOPYKe-
HAA:

CO CTOPOHBI OTKpEITOrOo MOpsi (puc. 9 u 10)

P"="2—=T = 18,6 1c/m,
! 3,1-12
Pzn:_’iz—a.: —-—2—=—18,6 TC/M,

JIMHHY JefiCTBHA 3THX CHJ OTCTOAT Ha 1/3 a=4 M OT BHellHefl rpaHu COOPYKE-
Hus;
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CO CTOpOHBI 3alIMIIEHHO! aKBAaTOPHH OT AM(MPATHPOBAHHLIX BOJH TNpPH
COBMeEUIEHHH BePILUHHLI BOJNbI C cepeuHoi cekuuu (puc. 11)

0 = T — ,—2— = 10,2 TC,-"M,
NPH COBMEIIeHHH NO/OWBLI BOJHBI ¢ cepeaunoil cekuun (puc. 12)
.a 2,0.12
Pznz——psT.—:——2—'=—-12,0 TC/M,

JIUIUH JAEHCTBUS 3THX CUJ OTCTOAT Ha 1/3 a=4 M ot BHyTpeHHell rpanu co-

Opy:Kenus.

1
A T,=40
[ ~ <
Y IS T ~
TS
Y =
x o
— F -
N @g, S N A
S S SIS S S S S SN S/

Puc. 13. Dniopa B3BeluBaioniero BOJNOBOro AABJACHHS Ha
OcpMeniHble  MacCHBLl  (pa3Mepbt B M, OpPAHHATLI  3MIOD
B TC/MY),

10. Opaunnarsl 3n0pbl B3BEIUNBAIOILErO BOJHOBOTO [1aBJeHHs Ha GepMeH-
bie MacCHBL onpejensieM B coorsercTBHH ¢ 1. 2.10 u ¢popmynoir 17(13).

Paccrosinnsi oT cTelbl 10 COOTBETCTBYIOIUX rpatieli MaccuBoB (puc. 13)
x1=0; X2=4,0 M.

H 135 X 100

Mpn 5 =15=0135u =5 = 16,7 no taGa. 6(4) onpeaensiem
nyteM JuHefiHo# uuTepnoasiuun ag = 0,79.

B namewm cayuae umeeMm:

2z 6,28
=3 =700 = 0,0628;
kH = 0,0628-13,5 = 0,85;
ch ki =1,38
H—H.,=135—13=0,5;
k (/11— H) = 0,0628.0,5 = 0,0314;
ch k (I — H.) = 1,0005;

chk(H—Hy) 10005
cheH =138 =073

[Moacrasasa 3Tu 3nauenus B popmyay 17 (13), noayuum npu x; = 0:
pg; =079-1.6,0.0,73.1 = 346 > ppc = 3,1 (puc. 10).
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COOTBETCTBEHHO MOACHEHUIO K M. 2.10 npuHMMaeMm
DPpi; = Pnc €OS Xj.

Jlanee BeneM pacuete B TaGaHuHOH (opme.

Smopa B3BelIHBAKOUIEro AaB/JdeHUA
Ha 6€pMeHHble MacCCHUBbl NpHBEAEHA Ha
| puc. 13.

Ta6auya 8

Xy M kx cos kx| Py=Ppc €08 kx
b i [ L N Mpumep 2. Onpemeantb BOJIHOBLIE

_— HArpy3KH Ha OrpaauTe/JbHOE COOPYKEHHE

1 0 0 1 31 BEPTHKAJbLHOTO NpPOGHIS H3 MACCHBOBOK
3| 40 |0271]0963 3,0 KJadKH, pacroJoXeHHOe B TI1y0OKOBOI-
HOH 30He:

a) 6OKOBOE JaBJ€HHe CO CTOPOHDI OTKPLITOH BOALI M 3alllMILEHIION aKBa-
TOpHH;

6) B3BelnBalollee AaBJeHHe IO OCHOBAHHIO;

B) NOHHLIE CKOPOCTH C OLEHKOH TpaHy/JOMeTpHYeCKOro cocTaBa TpyHTa
nHa.

Mexonnble panubie: BeicoTa BoAH h=3,0 M; cpeausis AJMHA BOJH A=
=30,0 m; ray6una y coopyxenuss H;=18,0 M; rny6una 1o sepxa KaMeHHOIl
nocTeny HC—ISO M; TOABOAHAsT 4acTb COOPYXKEHHS COCTOMT H3 6 Kypcos
MaCCHBOB BHICOTOH 2 6 M; LUHpHHa coopyxeHus no nogotuse a=12,0 v; wiu-
pmla 6epmbl Bp=6,0 M; nnuna cexuun [o=20,0 M.

OnpeneJmeM ycaosHylo pacuemiyio rayGuHy H mo dopmyac 1(1).
60 H
ﬂpn x =5 4 7, =g = 0,83 no puc. 2(2) naxomum kg =0,58;
H 16,7
torga H =15+ 0,58 (18 — 15) = 16,7 M. OtHoluEHHE < =73 =056>
> 0,5; caénosartesnibHO, COOPYXEHHE HaXOAUTCH B ryGOKOBOAHON 30HE,

2. OnpenensieM pacueTHble MOMEHTH BPEMEHH, COOTBETCTBYIOILHE Hal-
60/blileMy 3HaUeHHIO rOPH30NTAJbHOH BOJHOBON Harpysku npH rpe6ie Bo.J-
HHI, 1o opmye 3(3)

' 30
€08 3t = 371730 (3-3,14.0,56 —3) = 029

3. OnpenenseM opAHHATLl 3MIOPbl HAHGOMbIIErO AaBjeHUs npu rpeGHe
BOJIHLI CO CTOPOHLI OTKPHITON BOALI 110 dopMmyde 5(4) npu cos of=0,29.

ITpu )
2.3,14
7=10 1¢/M3, A =30 M, k=’—{i=—§0—=(\,21,
cos 2t =2cos3st —1 =2.0292 — 1 = — 0,83

rOAYI: 0,21-3,0 0,21.3,0

.o . 2
2=1,0-30-¢7%%7.029 — 1,0 =5 "> 0712 0,292 — 1,0 =—— (1 —e ~20217)(—0,83)—

0,212.3,03 .
— 1'0 L]Q_-?)_ 8—3-0,212 (—0,83)0,29 = 0,879‘0’212 . 0,088-0,42,. +

+0,79 (1 — e~ %422) 4 0,14¢~0637,
Hanbueiinyue pacuers ¢BoAHM B Taba. 9.
BosBbiienrne cBo604HON BOJHOBON NOBEPXHOCTH B MOMEHT MaKCHMyMa
FOPH30HTAJILHOPO JaBJEHHS NPU rpeGHe BOJHLI OnpefesnuTca no gopmyne 4:

0,21-3,02
7= —30.0,2— ~—5"— 0,292 = — 0,95 u.

4. OnpepnessieM OpJAMHATHI SMIOPH NaBJeHHd NPH BNaaHHe BONHBI CO CTO-
POHBI OTKPLITOH BOABI TakxKe no gopMyse 5(4) ¢ noacraHoBKo# cos of =—1:

= — 3007077 — 0,95e704 — 0,95 (1 — ¢~ 0*?) 1. 0,59~ 0% =
— 3’0e—0,21'z - 0'95 + 0’59e—0,63Z.



Tabruga 9

z | 0212 e—021%| 0,87 [3]} 0,422 | e=0:422] 0,08 [6][ 1—{7]| 0,79 [9] | 0,63~ |e—0:832] 0,14[11) [ﬁ':[%Ml
-+ [9]+(12]
1 2 3 | 4 5 6 7 8 9 10 11 12 13
0 0 1,0 087 | 0 1,0 008 O 0 0 1,0 0,14 0,93
30(063] 053 } 046 11,26( 0,28 | 0,02 |0,72| 0,57 [ 1,89 0,15 | 0,02 1,16
60126 028 | 024 1252] 0,08 [ 0,01 |1092| 0,73 ]3,78| 0,02 0 0,98
90189 015 | 0,13 1378 0,02 0 |098] 0,77 | 5,67 0 0 0,90
12,01 2,52 | 0,08 0,07 { 5,04 | 0,01 0 099 0,78 | 7,6 0 0 0,85
16,713,40| 0,03 | 0,03 |68 0 0 1,0 0,79 | 10,5 0 0 0,82

[Tounxkenue cBoOOJHON mOBEPXHOCTH No dopmye 4

1.3,02
n=—30-(— 1)_&2—2—30—~(~ 1)2=2,05 m.

Bce panbueiiiie pacyeTs Takxe cBoguM B Taba. 10.

5. OnpegennM OpAMHATBl BEpXHEH YacTy SMIOPHI AaBJeHHS npu rpebie
BOJILI B MOMEHT HAUBLICHIEro nogbeMa ypoBHsA (npu cos of=1) pas pacuera
YCTOHUHBOCTH 3/1€MEHTOB BEPXHErO CTPOEHHUS.

Ta6auya 10 Tabauya 11
p, 1c/m? p, TC'M?
2 |e=0212 a2 | =068 | 0,50 fay| Z{3L7 2 [e~021z | 30121 { o063z | o500y | I3hs_
+151 =18l
1 2 | s 4 5 5 1 2 3 4 5 6
60| 028 [084}| 002 | 0,01 | —1,78 0 1.0 |30 1,0 0,59 1,46
901 015 1045 0 0 | —140 30| 053 11,591 0,15 | 0,09 0,55
120| 0,08 |0,24 0 0 | —-1L19 601 028 |084| 002 | 001 | —0,12
16,7 003 {009 0 0 | —-104

ITpu moacTaHOBKe BCeX NMOCTOAHHLIX BeW4HH dopmyaa 5(4) npusoautcs
H B 3TOM CJydae K BWLY, IPUBEIEHHOMY B M. 4, ¢ oOGpaTHLIMH 3HAKAMH B nep-
BOM H TPETbeM CJaraeMbiX.
" MakcumanbHoe BO3BbLIIIeI e TpeOHs BOJIHB paBHO Mo dopMmyJe 4

,21.3,08
n=—3—2¥qﬁ—=——3,95 M.

Pacuernt opaunar sniopet ¢csoaumM B ta6a. 11.
6. Tak Kak OTHOILUEHHE AJIMHBI COKLIHH, B TOM YHCJIE W FOJIOBHOM, K AJIHHE

{ 20
BOJIHEI —_;— =% =0,67<0,8, To cornacxo n. 2.7 onpenensieM ropu30OHTabHYIO

HaTpy3Ky OT AM(parHpoBaHHBIX BOJIH. B KavecTBe npumepa paccMOTpPHM TO-
JIOBHOH y4acTOK OrpajHTeJbHOrO COOPYXKEHHS, AJS1 KOTOPOTO NPHHUMAaeM
hy=h=3,0 m.

BonHoBbIe AaBieHUst B BEPXHHX TOuKax onpefensem no popmy.aam 10(6)
u [1(7). TpeTbs TOuka, B KOTOPOi AaBJeHHE PABHO HYJIO N0 NPUMEUAHHIO

K Ta6.a. 4(2), npuHnMaencs Ha ray6uHe 2,=0,3-1=9,0 M.

3,0 3,02.0,21
ammm— o 0= 1T, pi=0
3,0 0,21.3,02
2,=0, py=042.10 (7-——-—8—‘—"1,()) = 0,53 Tc/M2

(xoaddunuent k,,” npunuMaeM MO0 HHTEPHOJSLHH CMEXHHIX 3HAUEHH U3
Taba. 4 (2)). ‘
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[Mpu coBMELIEHHH MOAOMIBL BOMHEL C CePEAHHON CeKllHH NOJAYyYHM TO
dopmyaam 13(9) u 14(10) cooTreTcTBEHHO:

=0, py=0;
30 021.3,0°
2

B2=m=5 " g —10=126 M p,=— 042-1,0-1,26 = — 0,53 tc/M2;

23':9,0 M, p3=0.

7. Tlo naHHLIM pacyeToB cTpoMM >MmIOpH HATPY3OK S CAYHACH:
a) nrpe6eHb BOJIHBI ¢ BHelllHefl CTOPOHBI ¥ J0KOHHA AUdparupoBaHLoil BOJ-
Hbl — CO CTOPOHLI 3aLUIIEHHOA akBaTOpHH (pHc. 14, a);

6) MaxkcHMa/sbHasi Harpyaka Ha BEPXHIOI0 YacTbh COOPYXKeHUsl npH rpebHe
BOJIHBL CO CTOPOHLI OTKPLITOM BoAm (pHc. 14,6);

(’) 5)
= : Pacy ypober & - i
T 653 " 146 -
=l T 055
o
>
N i
o ul‘\? |t -012
TR
=
N
s | B 3
Za v 7
——

Puc. 14, Bonosbie narpyskn na coopysenne

a-—npiu rpeGHe BOMHH C BHAWMeN CTOPOMBL M JN0XKGHHE AMGPATHPOBAHHONA FOANB CO CTOLONML
SAHIHIEHHON aKBATOPHH; O—~MaKCHMalbHas Harpyaka Ha BepXHee CTPOEHHE B MOMEHT HAWBLIC-
1Iero noAbEMa rpebHs BOJHBI (PA3MEPH B M, OPAMHATH SMIOP B TC/M?).

B) JIOXOMHA BOJNHBI —C BHEINHEdl CTOPOHbBI H DNPeGeHb JH(WpPAru; oBaHHO
BOJIHbI — €O CTOPOHbI 3aIHILEHHOH akBaTOpHH (puc. 15).

Oniopbl B3BEWIMBAIOLIErO AAaBJEHHA MO NOAOWIBE COOPYKEHHS CTPOATCS
B MPEANONOXKeHHHN JHHEHHOTO n3MeleHHs HArPy3KH NO LWHpPHHE.

CyMMupoBaHHe Harpy3oKk H onpejie/ieHHe CABHTAIOUHX H ONPOKILIBAIO-
IMX MOMEITOB MOSAACHEHHH He Tpebyer.

8. MakcumanLHast nOHHAs CKOPOCTb, onpeaeseMasn no popmyae 16(12)

2.0,7-3,14-3,0
314 (4-3,14 )

881 -3,0sh T-]S

O6pamasce x puc. 8(7), ycTanasnusaeM, uTo HUKAKOro Kpen/eHus AHa
BIIepeN CTEHKH He HYXKHO.

Mpumep 3. Onpenenuts BONHOBLIE HATPY3KK HA MJOTHHY M €€ 3aTBOPHI.

Hcxonnble nannble (puc. 16): Bbicota BomHbl h=4,0 M; cpeaHas AJIHHA
BomHbl A=50,0 M; ray6una y naomunst H=80 M; B BepxHeil 4acTH NIOTHHBI
pactioNoxXeH 3aTBOP, OMyCKalOUWicS HHXKe ypomHs Boabl Ha 10,0 M; Ha
yposre 10,0 M OT nHa HaXOMHTCA HHM3 AOHHONO OTBEPCTHA BLICOTOH 8,0 M,
TIepeKpbiBaeMOro 3aTBOPOM.

I. OnpenensieM pacueTHbli MOMEHT BPEMEHH, COOTBETCTBYIOUIHA Hau-

GonblueMy 3HaYeHHI0 FOPH3OHTAJILHOI BOJHOBON HArpy3kH NpH rpeGHe BoJ-
Hbl no ¢opmyJe 3(3):

Upg =

=0,14 M:c.

cosof = 50 = 0,105.

80
3.14-40 (8»3,14 50— 3)
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2. OnpepensieM OpAHHATHI 3MIOPHI MAKCHMaJIbHOTO AaBJIEHUSA NPH rpedHe
BOJIHBI Ilepe/l MI0THHOMN no dopmy.e 5(4) upu cos ot=0,105,
) 2n  2.314
1=171M8, Ah=40 M k= __}\— =" = 0,126,
cos 2t =2-0,1052 — 1 = — 0,98:

0,13-4,0 0,13.4,02
2

p = 1,0-4,0e=%1%.0,105 — 1,0 e=0262.0,1052 — 1,0 =5 (1 —e™"?%%)(—0,98)—

Pacy. ypobens

RS
= p’ ﬂ:lF
St 20 <
}
L)
S
S
?| & ©
= ] —
Yo " ——— 740
X
= ¥ 119
s
SSSEL
“Her07
A 5 [ 104 V] o B &

S
RS S RS S RS S RS R S RS LS RS TZRS N

| 12,0

Puc. 15. BoaHoBbie Harpy3ki Ha COOpYKeHHE NpH JA0WOHHE ¢ BHewHel
CTOPOHB H rpeGHe AH(ParHpoBanHOil BONHBI CO CTOPOHBI 3aUHILEHHOH
AKBATOPHH (pa3Mepbl B M, OPAHHATHI 3MI0P B TC/M?),

0,132.4,03
~10—Fe

—0.392.0,105 (— 0,98) = 0,42¢~ 132 — 0,011 7% 1.

+1,02 (1 — %262 4 0,055¢ 3%
Ilaneueiuine pacyeTsl ¢cBOAHM B Tabua. 12,

047 f)
b5z o0 +5,04
B v AR —
B T
1,06 | ,
0,
1,04 — 2
102 -40 \ _2_%‘
AV J——
520 121
< 7;7(1 \
\7' ¢l g -
102 v—g]);(} . 0,34 {;0,0
- a LS
// -//""'//‘//' N
/70 e

Puc. 16, PacuerHble BO.1HOSLIC HaIpy3ky (K npuHMepy 3)

a--3N10p8 MaKCHUMAAbHHX GOKOBBIX HATPY30.« HA NMIUOTHHY (B TOM UMC/Ae H HA HHXK-
HUH 3aTBOP); 6—9MIOPa MAKCHMANLHLIX OOKOBBIX HArPY30K HA BepXHHI 3aTBOp (pas-
Mepbl B M, OpAHHATE! 3Mi0p B TC'M?).
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Tabauya 12

] ~8
z | 0,132 [e=0.1320,42 [4) | 0,262 |e—0:262/0,011 [7)} 1~[7}| 1,02 [9}] 0,392 e~ 0:392|0,055 {22} “:ltﬂ}[%?
1 2 3 4 5 6 7 8 9 10| 1 12 13
0 0 1,0 0,42 0 1,0 0,01 0 0 0 1,0 0,06 047
40[052] 059 025 |1,04{ 035 0 065 066 ]1,5 | 0,21 0,01 0,92
80(104] 035 | 0,15 }2,08¢ 0,12 0 0,88 ( 090 (3121 0,04 0 1,05
20,0 { 2,6 0,07 | 0,03 |52 0,01 0 099 1,01 |78 0 0 1,01
40,0 | 5,2 0,01 0 10,4 0 0 1,0 1,02 { 15,6 0 0 1,02
80,0 | 10,4 0 0 20,8 0 0 1,0 1,02 | 31,2 0 0 1,02

Bossbiuente cBoGOAHOIN BOJHOBON NMOBEPXHOCTH B 3TOT MOMEHT 10 ¢op-
MyJne 4

0,13-4,0:
7= 400,105 — ——5=—.0,105 = — 0,43 .

3. OnpenensieM 3M0Py MaKCHMAaJbHOTO BOJHOBOTO aBJEHHS Ha BepXIIHil
3aTBOp npH cos of=1.
®opmyna 5(4) npeobpasyercst B caeayIOUIHA BAL:

p= 4’08—0,132 —1,04 — 0’54e—.0,39z'

Pacuersl cBoanyM B Taba. 13.

Tabauua 13 Bosselenne cBoGoaHo# no-
BEDPXHOCTH B 3TOT MOMEHT PaBHO
o | om0 | ag sy | =095 |05a sy If}-__’f;{f‘;’_ (nd ¢)opmy.n<:) ;13114p(1)4 cos gt=1).
N I 5 3 | 7 5 P 7)=—4,0—*—-2—'=—5,()4M.
0 10 40 10 0,54 246 [To nauubiM pacuera cTpo-
40| 059 | 23] 0921 0'(1Jé (1),2111 HM 3n0pbl Harpy3ok (puc. 16).
80| 035 | 140 004 | O, 3 Mpumep 4. Oupenenurs Bo-
100 | 027 | 1,08 002 | 001} 003 HOBLIe HArPY3KH Ha COOPYXeHlie
C NOHMXKEHHON OTMETKO# Bepxa.

_ Hcxoanvie naunble: BbICOTa BOJHbBI h=3,0 ™; cpemnsis HJAMHA BOJIHbLI
A=60,0 M, ray6una nepes coopyxenuem H;=20,0 m; ra1y6Guna Hajx nocteno
Hc=17,0 M; BO3BLIIIEHHE BepXxa COOPYXKeHHS HaJ CIOKOHHLIM YPOBHEM
2u¢=0,5 M; BEICOTa GepMeHHbIX MaccnBoB b=1,0 M.

1. Tny6una nan Gepmoit Hp=17—1,0=16,0 m. B coorsercTsun ¢ n. 2.1
nepei coopyxeHueM HabJII0JaeTCs PEKHUM CTOSTUHX BOJH, TAK Kak

Hy =200 x> 1,5.30 = 4,5 u,
Hg =16,0 M > 1,25-3,0 = 3,75 m.

2. Ongenemem yC/J0BHYIO pacueTHyio ray6uny no ¢opmyae 1(1).
: 17 _ ,
Ilpu —XE =§£ =0,10 u /Lfli =55 = 0,85 mo puc. 2(2) HaxoauM kp' =
=0,75. Toraa H=17+0,75(20 — 17) = 19,25 M. B cooTBercTBHH C 0. 3
npunoxenuss 1 k CHull II-57-75 naxoaum, u4TO paccuuThiBaeMoe COOpy-
XKEHHE PAaCnoJIOKEeHO B MeJIKOBOJHOH 30HE, NMOCKOJBLKY

H=1925 M < 0,58 = 0,5-60 = 30 m.

3. OnpepensieM pacueTHble MOMEHTH BPeMeHH, XapakTepu3yeMbie 3iaye-
HHSIMH COS of coraacHo m. 2.2
60

19,75
3,14-3,0(8~3,14T ~ 3)

cosaof = =125 > 1,0.
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Puc. 17. Smopsl 60K0BOFO K B3BENIUBAILIETO NaBAEHUR CTOAYHX BOJH
Ha COODYXeHHEe HerogHoro mnpoduas npu MNOAXOje FPeGHA BOJHM
¢ BHelIHeil cTOPOHBI (pa3Mepsl B M, OPAHHATH 3MOP B TC M?).

Zsc

Pacy. ypobBews
-~ .

17n=2,5

[ 15

17,0
f'/ﬁ = 16,0

H=19,25
He

/fl=2(w

Puc. 18. miopst G0KOBOTO H B3REUIHBAIOIErO NaBieHHH Ha coopyiie-
HHE HeMmoAHoro npoduas NPH NOXXOAe JNONOHHBI BOJHBLI ¢ BHeUIHeil
CTOPOHBI (PA3Mepsl B M, OPAHHATHI 3LIOP B TC, M?).
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MakcuMaJsibHOe 3HaueHHe TOPU30HTANbHON BOTHOBOH HArpysKy coBnaja-
eT 110 BpeMeHH C MOMEHTOM INOAX0AA K CTeHe BepLIHHBI BOJIHbI, B CBA3H C YEM
pacuersl caelyeT NPOU3BOAHTD NpH cos of=1u cos ot=—1.

4. OnpenensieM NOJMOXEHHE BOJHOBOH MOBEPXHOCTH Y BEDTHKAJNbHOM CTe-
Hb! o popmyae 2(2).

2r 6,28

B Hamem cayuae nmpu R = =% 0,105, kH =2,03, cthkH =

=1,04 umeewm:
a) MpY NOAXOfe K CTEHE BEPLUHHDI BOJIHBI

0,105-3,0:
3

G = —3,0-1,0 — -1,04 (-} 1)2 = — 3,5 M (oTkJanLIBAaETCA KBEpXY);

6) npu nojaxoje K cTeHe NOAOLIBLI BOJHD

0,105-3,02
= —30(—=1,0) -3 1,04 (— 1)2 =2,6 M (oTKIagbIBACTCA KHH3Y).
[Ipu cpaBHeHHH OTMeTKH BepXa COOpPYXKeHHA Zgc=—0,5 M M OTMeTKH

BO3BbILLEHHA BEPIIHHBI BOJIHBl HAJ pPAacUeTHbHIM YpOBHEM Nz=—3,5 M OKa3bl-
BaeTcsl, YTO paccCMaTpPHBaeMoOe COOPYXKEHHe OTHOCHTCH K TaK Ha3blBaeMbiM
COOPYKEHHAM HeMOJHOro npoduJs, yepes BepX KOTOPLIX NMPOHUCXOAMT nepe-
JIUB BOJIHBI, B CBAA3H C YeM €ro pacyer cjelyeT BeCTH B COOTBETCTBHH ¢ M. 2.5,
BBOAS KO3(Q(HUHEHT CHHXKEHHSA Rcm K 3MIOpPaM BOJIHOBOTO JaBJeHHSA, AeHCT-
BYIOUIETr0 Ha BePTHKAJBbHYIO CTEHY NOJHOTO NpOQHA NMPH MOAXOAE BEPLIHHDI
BOJIHBEL B cayyae noaxoja K cTeHe 110[OLIBbI BOJIHBI CHHXKEHHS BOJHOBOTO
JlaBJieHHA He MPOU30MHAET, TaK KaK BePX COOPYXXEHHS BO3BHILIAETCS HAMA CNO-
KOWHBIM yDOBHEM.
Brille HaMH onpeeneHo, YTO COOPYIKeHHE HAXOAHTCA B MEJIKOBOAHOI 30-

He, NO3TOMY OpJAHHATHI 3MIOPbl BOJHOBOIO JaBJEHHSI PACCUHTLIBAEM B COOT-
BETCTBHH ¢ M. 2.4. Pacuer BesieM B Ta6nunoi popme npn

h 3 A 60

X_=6_()=0'05 H ﬁ:m:&l.

Tabruya 14
3xHayenus opaAMHAT
3uauenus 3Ha4YEHHA OPAHKAT SNIOPLI SMIOPHl BOAHOBOIO
3aray6bieHue Touex z, ko3 unuen- BOIHOBOrO AaBieHis & naBaeHUs Ha BepTH-
M TOB &, — k;; Ha BepTHKaAbHYI0 CTEHY cH _ KAJABHYIO CTeHy
5 Ry noAHOre NpopuAs, HenoAHoro npodas,
TC/M TeiM?
MNe '_315 - - ¥4 0 -
Zye —05 - - Pac 18 Pse 14
0 0 k2 0,72 Pr= kf"(h 2,2 ) pgﬂ 1,75
025/1 | 4,81 ks 044 | py= kyh L3 | 079 [ pln 1,04
0,511 9,63 k, 027 | p,=kh 08 pﬁ“ 0,65
H 19,25 kg 0,18 | p; = kyyh 0,55 pg" 0,45
0 0 — — Do 0 P 0
M 2,5 — = | P1=—1Mm —25 » —25
0,0H 9,63 kg 0,49 | pg= — kg1h —15 1,0 p —1,5
H 19,25 ey 0,38 | po=—kyth —1,15 P —1,15

Dnopbl BOJTHOBOTO AaBJIeHUs NPUBEAEHE! Ha puc. 17 u 18,
Ilpaumeuanunsn: . 3Hauenne OPAMHATH SMIOPHl BONHOBOrO NABJIEHHS Pac NOJAYYaeM

nyTeM JMHeAHOH HHTEPNONSUMH 3HAUYEHUH OPAUHATH 3MIOPbl Py H Py,
2. 3nauenue KospduuHeHTa kex ONpeaensem no hopmyne 9(5).
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Harpysks oT pa30HBAIOINXCH H TPUGORHBIX BOJH Ha COOPYKEHHR
BePTHKANLHOTO TpohHAs

2.11. Pacuer coopyxeHuil Ha JaBJjeHuHe Pa3bHBAIOULHXCHA BOJIH CO CTO-
POHLI OTKPBITONl AKBATOPHH JOJ/DKEH NPOM3BOAHTBCA NPH Taybnne nHam Gep-
moil Hp <1,25h u ray6wune no ana Hy<<1,5h (puc. 19(8)).

Topu30HTANbHYIO HArpy3Ky Py, Tc/M, OT pasGuBaloLiHXCst BOH He06Xo-
LHMO NPHHUMATh [0 MJOLAAH 3MOPbl GOKOBOTO BOJIHOBOTO JAap.eHMs, TpH
3TOM BEJHYHHBI p, T¢/M%, 1/ 3HaueHWil OpPAMHAT 2, M, CJEAYeT ONpefesiTh
no dbopmyJ/am:

2y =—h p=0 18 (14)
2,=0, py= 15 19 (15)
)
z=H, p3= —2*,: : 20 (16)
Ch—7\— H,

Puc. 19(8). Jmopul naBaenuss pasGuBalomuxcs BOJAH 1A BEpPTH-
KaJbHyIo cTely.

BepTtukanbnyio Harpysky P, TC/M, OT pa3GUBAIOIMXCA BOJNH cielyer
NPRUI¥MATh PABHOM MJIOMAAH 3TOPLI B3BELIHBAIOHIET0 BOJHOBOFO 1 aBJEHHA
(c BHICOTOI p3) u onmpenensaTh no hopmyae

$43
Pzr=u—p§ , 21(17)
rae p — Ko3dgduuuent, npuuuMaemblii no taba. 15(5).
MakcuManbHyl0 CKOpOCTb BO- Tabauga 15(5)
Ibl Uyp, M/C, HaJ NOBEPXHOCTBIO
6epMbl nepe; BePTHKANbHOK CTeHO | —r 3 5 7 9
a c

npu pa3bUBAIOLUXCSl BOJNHAX HEOH-
XOJHMO ONpeaeNsTh 1o GpopMyJie

Kos(punuent p. { 0,7 | 0,8 , 09 | 1,0

——
gh .
vMB = V —21:———_ 22(18)
ch 5 He

2.12, Pacuer coopyxeHuil Ha faBieHHe NPUOONHBIX BOJIH CO CTOPOHEI OT-
KPLITO aKBATOPHH AOJIKEH NPOU3BOLHTLCA npw ruayouie Hy<<Hyp na npu-
MbIKAWOLLEM X CTeHe yuyacTKe JHA MPOTAKEHHOCTbIO He Menee 0,54, M
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(puc. 20(9)); npn 3TOM BO3BLIIEHHE BEPIIHHbBI MAKCHMAaJLHON NPHGOIHNON
BOJIHBI Npn, M, HaJl PacYeTHbHIM YPOBHEM cCJelyeT onpeaesTb no Gopmyse
Mo = — 0,5He — hgp, 23 (19)
rae hnp — BbICOTA NPHGOLHON BOTHDI, M; Hyp — KpuTHUECKAN IMYGHHE, M.
l'opnsonTanbuyio Harpysky Par, TC/M, OT npHGOMHBIX BOJH HEOGXOAHMO
NPUHUMATD M0 NJIOMWALH 3MOPbI GOKOBOTO BOJIHOBOrO 4aB/eHUSA; [IPH 3TOM Be-
JIMYHMHBL p, TC/M2, A/ 3HAYEHHI OPAHHAT 2, M, A0 HBI onpeae/siTbCs N0 Gop-
MyJaM;

2y=— iy, =0 24 (20)

1
2y =— T hnp» Py = 1,57’1“9; 25(21)
a) ’1,1’ .Pz —

» J
Pacy. pzfeis < 0 & .
Prr

3 =
Pacy. ypobens z
R adii lT L s
B Hb‘ - pl;/’
c P.
HA 1 Zr
T, T I
7z 4
z

Puc. 20(9). dmopy naBieHust npuGOHHLIX BOAH Ha BEPTH~
KaJbHYI0 CTeHy

a--C BepXOM 10CTeJH HAa ypOBHE 1HA; O-~C BO3BHIWALIElicH HAA AHOM
fl0CTEABIO,

r
23 = H, 0y = --—75;"1’—__ 2% (22)

ch— Hc
Aap
rie xnp — cpeausia pJjuHa npuOOiiHON BOJHLL, M.
Beprukanbhylo Harpysky Pz, T¢/M, OT npHGOitHbIX BOJH cJelyeT NPHHH-
MaTb paBHOH MJIOUALH MIOPbI B3BEWHBAIOULEr0 BOJHOBOTO JaBJAEHHA (C Bbi-
COTOf p3) M onpefeaATb no GopMmyJe

P =07 (’%a) 27 (23)

Maxcumanbnas A10HHasE CKOPOCTb NPHGOHHON BOMNHBI Ung, M/c, nepen Bep-
THKAJLHOH CTEHOM CO CTOPOHbBI OTKPBITOK aKBAaTOPHH LOJKHA onpenessiTbCa
no dopmyae
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ghnp

h 2= 4
cne=—
Ap ©

28 (24)

UMll: -

2.13. OnpepenenHe Harpy3oK Ha BepPTHKAJbHYIO CTEHY OT JeHCTBHS pa3-
GuBarolluxcs H NpHOOHHBLIX BOJH (pHc. 19(8) u 20(9)) npu Hamjexaliem
00GOCHOBAHHHN AONYCKaeTcA NMPOH3BOAHTL AMHAMHUYECKHMH METO1aMHM, YUHThHI-
BAIOUIMMH UMNYJIbCHI JaBJIGHUS] 1 HHEPUHOHHbIE CHJIbL

Tipumep 5. OnpenennTb BOJHOBBE HArPY3KH Ha OrpajHTelbHble COOPY-
XeHHs] BePTHKAJAbHOrO Npoduas NpH NeHCTBUH Pa3sOUBAIOLIUXCA BOJAH.

Hcxoanvie naHHble: BblcoTa BoaH A=D5,0 M; CpeAHAR AJHHA BOMH A=
=75,0 M; rny6uHa nepex coopy:xenueM Hy=12,0 m; ray6uHa A0 Bepxa Ka-
MeHHO! noctenn He=7,0 M; wupuHa coopyxenus no nogpowse a=8,0 v;
ray6una po 6epMenHbix MaccuBoB Hg=5,7 M.

SS]
w3

00 —] Pacaymbers
v 75 si

Ppr=0991c/m
o
A w B =12,01e/m
& 2,67
o T
o Y 426
\

Puc. 21, dmopbi faBieHHs Pa36uBa0IMXCAd BOJAH (pa3Mepsl B M,
OpAMHATLI 3MIOP B TC M3,

1. B paccmatpusaeMoM npumepe Hp=D57 mM<1,25h=6,25 M n Hy=
=12 M>1,52=7,5 M. [TosToMy B cooTBeTcTBHH ¢ 1. 2.11, npOH3BOAHM pacyeT
COOPYXKEeHHs Ha JelicTBHE Pa3GUBaIOULUXCS BOJIL

2. dniopy GokoBoro asienus (puc. 21) cTpouMm no 3 TOuKam no ¢op-
myaam 18(14); 19(15) u 20(16):

7=—h=—=50M p =0

2,=0, p;=15-10.5,0 =175 1¢/m?;
23 = Hc =70 M, D= —m——- = 4,26 TCiM2,
ch 7:,) -7,0

3. CymMapHas cABHramouwas cujia (mo amope):
7,5-5,0 75— 4,26
Py =—5— 4,26-7,0 + ——2‘—~7,0 = 59,9 1c/m.
4. Onpenesenye B3BEIIMDAIOLIEro 1aB/eHHa no Gopmyie 21(17):

a 8,0
Th—T, = 130—70= 1,6 < 30, no raéa. 15(5) p=07,

4,26-8,0
Py =07 —g = 12,0 Tc/m.




5. MakcumasbHass JOHHAs CKOPOCTb HaJ [OBEPXHOCTbIO GepMbl mepen
BepTHKAJNBHON cTeHKOoil (no ¢opmyie 22(18))

/ORI 50 .
vl\m = _23,1_4—— =6, M/C,
ch 75 -7,0

6. B coorsercrBiu ¢ GopmyJoit 32 onpenenasieM KPynHOCTb KaMHSI AJs
3alUTHOrO NOKpoBa (npu kym=1,0)

6,52-1,0
42 556 —1,0 081 = 1M

fMpumep 6. OnpesenHTb BOJHOBbIE HAarPY3KH HA OTPajHTeJbHOE COOPY-
JKeHHe NpH AeHCTBHH NPUOOHHBIX BOJH.

0y =i Pacy, ypobers
% T Bp=27310/m I v/

By =60rc/m

45

i =0,02

W”r"”?’g oSy AR T
<} 7N &
B e @

Puc. 22. 3mopui naBaeHHs npuGoiiubix BOJH (pasMepsi B M,
ODAMHATDI 3MOp B TC/M2).

HMcxonnble nanHbie: BLICOTHI BOJIH Ha Ty60K0# BoAE Ara1x =50 M 1 SN
2,3 M; cpenHAs AJHHA BOJH Arn=75,0 M; cpenHHil nepHo BOJH Tra=6,9 c;
riay6una nepes coopy:eHueM fo=4,5 Mm; wupusa coopyxeHua a=6,0 m;
yk/aoH aHa i=0,02.

1. TIpoBepum Hanuyue pexxumMa NpuBGOHHLIX BOJH.

B coorserctBuu ¢ m. 2! mpuioxenna | onpeanenanM KPUTHUECKYIO Fay-
6uny.

h
Monaras B mepsoM npUGTHKEHHH -h—f;= ;;;” = 9,85;'?6,92 =0,0107,
: H
no xpuBo# 2 Ha puc. 125(42) onpereasem {“” = 0,087, orkyna Hp =

—=0,087-75 =65 M. "

.
CoraiacHO TpeGOBaHHSIM, H3NOXEHHHM B . 17, mo napamerpy 2l =

A
= 0,087 onpeneasem no puc. 125(42) u ta6a. 105(39) snauenus Kos¢-

Y hr [
¢uunenros £, =0,94 u £, =0,85; n3 ycaoeuit sagaun kiy = E’”‘
50 _ A

=53 = 2,2.

Ilo popmyane 191 (153) onpeneaum k, (npu k, = 1,0):
B =0,94-085-22.23 = 4,0 M,




hy 4,0 o
ITo yTouHeHHOMY 3HAUEHHIO ?ZW =0,0086 u no xpusoh 2

H,
Ha puc. 125(42) onpenenum ka" =0,07, X, OTKY1a OKOHYATeAbHO

ra

Hyp = Hygyy = 00775 = 53 m.

Jta KpHTHYeCKas rayGuna npu ykaoHne aua i=0,02 u rmy6une nepex co-
opyxeHneM H¢=4,6 M 6yleT OTCTOATb OT HETO HA PACCTOSAHHH
Hop—He  53—45 Xea 75
= = D 40> fao 02375
! 7 o0z~ 0> T3 M-

[TpoBepHM, He NpOH30ieT MM HA NOAXOAAX K COOPYKEHHIO BTOpOro obpy-

wenus. [To dpopmyne 195(155) npunoxenns
Hype=0,56-53=3,0m

(ko3 duuuent ky,=0,56 — no taéa. 109 (40)).

Tak kax ray6una nepep coopyxenneM H¢=4,5 M Gosblue BeiyHCIEHHOI,
TO BTOPOro OOPYUIEHHS He NPOU3ONIET.

2. B cootBetcTBHH ¢ 1. 20 npuJoxKeHua | onpenenaum aneMeHTh npHGOii-
HbIX BOJIH.
H 45

=75

h
125 (42), nonyuaem = = 0,007, otkysa Anpix = 0,007-9,81-6,9% = 3,3 m;

JJMHY 1pHOGOAHOM BOJ[HI:I onpeaeauM no orubaiouieit kpuoi puc. 123 (41)

5 -
—2 =07, otkyna kyp =0,7-75 =525 M.
Ara

3. dniopy Gokosoro AasneHus (puc. 22) ctpoum no 3 Toukam no ¢op-
MyJam 24(20), 25(21), 26(22):

=0,06, npu 1:m.,=0,02 no rpapuxy 2, npUBeACHHOMY Ha pHC.

zy=—hp=33 M pi=0
a=—dd=—1lw P "5'1':)(')3-:; 4,95 /M
2= H. =45 u, D3 = W = 2,87 Tc/M?
52,3
4. CymmapHas cABHTaioulas cusaa (1o smwope)
Prr= 4_95‘(3'3:“1‘1)‘ +287(45+11) + 4—%#7— (45 + 1,1) = 5,45 + 16,05 4

+ 58 =27,3 1¢c/m.

5. MakcumanbHoe BO3BbILIEHHE BepUIMHBI NPUGONHHON BOJIHBI ¥ CTEHKH
no ¢opmyae 23(19)

Npo = “'—0,5 . 4,‘5'—3,3 = ~5,55 M.
6. Basewnpalowas narpyska no gopmyne 27 (23)

2,87.6
Py =0,7— _'0 =6,0 Tc/m.

7. MakcuMaJnbHasi ZOHHAs CKOPOCTb Nepej COOpYyXKeHHeM no Qopmyae

98(24)
T 981-33
Upg = VW = 5,3 M/C.
hpa 4



8. B coomsercTsun ¢ Qopmysoil 32 onpejensieM KpynHOCTe KaMHA s
3alHTHOTO NOKpoBa (mpu kym=1,0)
5,31.1,0
d = T55 @6 —1,00 081 = 075 M

a) X Are
kur T 1%
e il
’ N 4 ﬁ?
20 pd RARNNE j
18 | 7 NS )20 (76,
16 < \\\ 15(13)
:; mu N N w37
£
10 7(7)
"1 0,2 03 0% 1,0 20 mq
o)
kHl'
<
2NN ]
ZIRNNN ]
1,6 \\
14 N ]
7’2 AN Y \\\\
;g NN N i\%k
y ANEAN ANNA
RNSINNRY
Uj7 \\\ \:\:\\\\\\
U, 6 \i\\\‘\ \E\
05 NN \\\ \\\
? N N AN NN
0[‘ \\ \‘\\ \\
’ ANORCR RO 3
04 \\§ ‘:\\\:Q‘\\\‘ -’#ﬁ
7 Yorn
SRR i
02 \\ N
’ \\ 25(19)
I N 20(16)
\§§ i
- 3 10(9,7
N8

3 4« 5 67890 1 20 30 m,

Puc. 23 (10). I'padukn snavennit xosdduuuenra kyp
a~npu mg, o1 0,1 zo 3,0; O6—npst my or 3 a0 40.

Harpysku u Bo3felcTBHS BOJNN HA COOPYMEHHS OTKOCHOTO NpodHas

2.14. BhicOTYy HakaTa Ha OTKOC BOJH ofecneuyeHHoOCTbio 1% 110 Haka-
Ty Huissy M, AN QPOHTAABHO MOAXOASUIHX BOAH, NPH ray6Gune H > 3huaix,
H> 2}11%—-Ha,qne>xm onpezreaatb no dopMmyse
Ry = Bakunkckurhy o 29 (25)
rae k, W Eun — KOSOOHUHEHTLI, IPHREMaEMbIE 110 tada, 16 (6);
ke — ko3dduuuent, npunumaenmplii o 1aéa” 17(7);
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kur — X03ddHULHEHT, NpHHUMaeMblH no rpaduxam puc. 23 (10);
hy, — BbICOTa Geryuiedt BOaHb oGecneyeqHoctbio 1%, M;

»

hen1y — BHICOTA Geryuieit BOAHB npH rayOuse H > 0,58 o6ecieuennoctsio 1%, M.
IlpumevaHue. Ilpu rayGune nepea coopyxennem H<2hi, Ko3QdHUHENT Rur He-

00X0OAHMO MPHHHMATL AR 3HAUCHHH NONOTOCTH BOJHM, yKa3aHHOH Ha puc. 23(10) B ckobkax
upu raybune H=2h,,.

Tabauya 16 (6)

OTHOCHTe b= K Kosdab
. Has Wepoxo- {03 PH- o03pdu-
XapaxTepucrika BAaTOCTDL nHenT LHeHT
KpenaIeHHUa 0TKOCa A kA klil'l
A1y
BeToHHBIMH (KeXe30-
6ETOHHBIMH) TLIHTAMH — 1 0,9
I"paBHiiHO-r a1eYHUKO-
BO€, KaMeHHOe HiH kpen-| Meuee 0,002 i 0.9
Jenne GetonubiMu (we-| 0,005—0,01 0,95 0,85
Je306eTC HHbIMH) 610K a- 0,02 09 0,8
MY 0,05 0.8 0,7
0,1 0,75 0,6
Boaee 0,2 0,7 \
MMpumevanue XapakrepHbli pasMep mIEpPOXOBaTO-
CTH 4, M, cielyeT NPHHHMaTb PaBHBIM CPelHEMY AHAMETDY
3epeH MaTepHania KpenieHUs OTKOCA HIIM CPeHeMy pa3Mepy
GeTOHHBIX (3KeNe306eTOHHBIX) 6JA0KOB.

Ta6auga 17 (7)

Suasenue m, 04 | 04-2] 3~5 [oree s

AA8 CKOPOCTH BeTpa
Kosdguuu- | 20 M/c, n Goaee 13 14| 15| 16
eHT R

AJ8 CKOPOCTH BeTpa
10, M/c, 4 MeHee 11 11 1,1 1,2

[TpuMeuanune 3HaveHHe m, = ctga, TAe a—YIoJ HAKNO-
Ha OTKOCa K TOPH3OHTY, rpat.

[Tpu ckopoctn BeTpa 10< W <20 3navenHa K03 PHUHSHTOB OnpeaensiT-
ca no Taba. 17(7) nyteM MHTepHOJISILLHA.

BricoTy Hakata Ha OTKOC BOAH i, Y%, O6GecneyeHHOCTH 1O HAaKarty
hay; HEO6X0OAHMO ONpenedsaTb YMHOXEHHEM MOJAyUYeHHOro no dopMmyae
29 (25) aHauenus fuy Ha KO3pdUUHEHT £, npuHUMaeMbilt o Taba. 18 (8).

Tabauuya 18(8)

O6ecne4eHHOCTD
no wakaty I, % 0t 1 2

5 10 30 50 |

Koadpduumenr &£; | 1,1 | 1,0 | 096 | 091 | 086 | 0,76 0,68|

IIpu nonxone ¢ppoHTa BONHBL K COOPYKEHHIO NOA YIJIOM B, Tpal, cO CTO-
POHbI OTKPBITO# aKBAaTOPHH BEJHUYHHY HaKaTa BOJH Ha OTKOC cJeAyeT yMeHb-
1aTh YMHOXeHHeM Ha Ko3ddHlUHeHT kg npuHHMaeMblil no Ta6a. 19(9).
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Tabauya 19(9)

3nauenue yraa 8,
rpajn 0 10

20 30 40 50 60 l

Kosdduuuent kg 1 |0,98 096 | 092 | 0,87 | 0,82 | 0,76

[Ipumeuwanne [Ipn onpele’eHHu BHICOTH HaKaTa BOJH HAa NecYyaHble H TpaBHiHO-
raJIeuHHKOBbIEe TJISXKH HeOOXOLHMO YUHTHIBATb H3MEHEHHEe YK/OHA MJsAXKa BO BPeMs ILTOpMa.
Haunbo/biiee noHHKeHHe IJIAXKA B CTBOPe ype3a BOAL ClAeAyeT HpHHHMaTb paBHbiM 0,37, M,
C BHIKJIHHUBaHHeM Ha HYyJeBble 3HAa4yeHHA Ha Oepery A0 BBICOTbl HaHGOJIbLIEr0 HakaTa, 4 B
mope 10 raybunbl H=Hyp, M, a19 pasMblBaeMbX TPYHTOB UM HA rayGude H=Hyg, M, —
IS Hepa3MbiBaeMblX TPYHTOB (rae A, Hyxp U Hya — COOTBETCTBEHHO BHICOTA BOJIHBL U IayGu-
Ha BOAB! B CTBOPE NEPBOro M MocjefHero obpyLieHus, M),

1. BosBhliieHne rpe6HsA COOPYKEHHS HAJ PacyeTHbIM YPOBHEM BOABI OI-

peneasercss no dopmyae, npusenewnoil B ra. CHull «ITaotuHbt u3 npyuro-
BbIX MaTepHaJOB»:

By = Ah+ by +a, 30

riae Al -— BbiCOTa MOjbeMa YPOBHA BOXB, OOYC/HOBJEHHA# BETPOBbLIM HATOHOM MM APYrHMH
BO3AENCTBHAMH; [, — BBICOTA HAKATa PACUETHLIX BOJH HA OTKOC, onpejessemasn mno gop-

Myae 29(25); a — 3anac BbICOTH COOPYKEHHA.

Ilpu orcyTcTBHM NaHHBLIX HAaGMIOLEHHI BBICOTA BETPOBOro Haroxa Ak on-
peae/aseTcs nNo NPHBOAUMOIL B npuaoxeHuun | opmyae 183(148).

3anac no BbICOTe COOPYXKEHHA, HE3aBUCHMO OT ero KJacca, Clefyer yyuH-
TBIBATb /151 BCEX THIIOB COOPYXKEHHH, paspyllieHHe KOTOPbIX MOXeT BbI3BATh
Noc/eACTBUS KaTacTpoHUeCKOro Xxapakrepa.

Be1uunny 3anaca caenyer npuaumath a=>0,1h1y4, HO He Menee 0,5 M.

I1 pHMeyYyaHHe. B T1ex ciaydadax, KOraa mno YCJOBHAM 3KCNJAYyaTalMH H HaACXKHOCTH
KpenyicHus rpeﬁmx M HH30BOTO OTKOCa NEpelieCK M NepexKaTblBaHHEe OTAEJbHLIX BOQJIH uepel

rpeGeHb COOPYXKEHHS JONMYCTHMBI, 3aNac BLICOTHl MOMHO NMPHHHMATb MeHee 0,5 M. YMeHblue-
HHe BbHICOTHI 3amaca AOMKHO ObiTb OGOCHOBAHO COOTBETCTBYIOIUHMH HCCAENOBAHHAMH.

2. BepxHIOio rpaHully KpenJieHHs c/JeAyeT NPHHHAMaTh Ha OTMeTKe rpe6-
Hfl COOpYXKeHHsl, onpeneasiemoi no ¢opmyae 30.

HyxkHAA rpanuua KpenjaeHHs omnpeleaseTcss W3 YCJOBHS Hepa3MbiBae-
MOCTH OTKOCA IIPH TAKOM COYETAHHH OTMETOK YPOBHS BOJbl H COOTBETCTBYIO-
ILHX UM 3/1eMEHTOB BOJI, NPH KOTOPBHIX Y HHXKHEro Kpast KpenJeHHsl CocTaB-
JfI01asg CKOPOCTH BOJIHOBOTO JABHXKEHHS B INJOCKOCTH OTKOCa (IOHHAs CKO-
pOCTb) U, HMeeT HanbGoJibllee 3Hauenue. OTKOC AOJMKeH ObITb YKpemJen Jo
Tako#t rayOuHbl Hy, Ha KOTOPOH Ux<CUpon, TE Unon — HEPA3MbIBAlOLLAs
CKOPOCTb A/ NDYHTA OTKOCA.

Fny6una Hyo, Ha KOTOPOH CKOPOCTb Uy BOJIHOBOTO JBHKEHHS paBHA He-
pasMbiBaioUlel CKOPOCTH Unon, CNIPEJENSIETCS N0 PopMYyJIe
= 2
Iy ©nihi, g
Hyo= T arsh ——=——— 31

) ,
AUion

A
rxe n— xo3gdHuUHeHT, YUHTHIBAIOUIHH BAMSHHE MOJOrOCTH BOJH 7. Ha BEAHYHHY IOH-
1%

HOH cKOpOCTH, ompexensercs no taba. 5(3).
VeiaoBHe Ve Ugon Y HUKHETO KPasi KpelJieHUus L0JKHO OblTh 06Gecieyeno
TIpHu J1I060M ypOBHE BOJbI B Mpejesax NpH3Mbl cpabOTKH BOAOXpaHHAHLIA.
IHepaambiBaloLLyl0 CKOPOCTh YAacTHIL FPYHTA OTKOCA CJeAyeT OnperensTh
no rpaduky, npencrasieHnoMy Ha puc. 8(7) npu dip<100 mm. IMpu dyp>
>100 MM HaaJIeXUT 10Jb30BaThCH GOPMYJION:

Vson = 1,55k m V“_M:TT_B)EL‘_, 32
B

rae d — cpelnu#t AHaMeTp 3epeH rPyHTa, c/aramollero oTkoc; npuHumaercs d=dsq, rie dso —
KPYNHOCTL 3epeH rPYHTa, Mesbue KOTOPbiX B npobe coaepxurcs 50% mMatepuasna mo secy;
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Yu — YACJAbHbI BeC MarepHana; Ys — yAeJbHBI BeC BOAB; 2m — KO3(DUUHEHT, YUHTHIBaIO-
l.lllflfl BAHSAHHE KPYTH3HbI OTKOCa Ha BCJHYHHY CKOPOCTH TPOTaHWsi 3€PEH TPYHTA. YucaenHoie
3HAYeHHA R, MpHBeleHW B Taba. 20.

Ta6auya 20
| m, ctyn ‘ 10 ‘ 5 4 3 l 2,5 2
ko 0,96 0,85 08 068 | 035 |0,25

OrmeTKa HHXKHeil rpanuilbl KpenJieHHsl NPHHHEMaeTcs no popMyJe:
v = vy — L1H,, 33
TA€ Vys— OTMETKA YpOBHA BoAbl; F, — ray6uua, onpeneasemas no gopmynam 31 u 32;
1,1 — kos3dduunent 3anaca.

IMMpumeuanue OTMCTKY HHXKHeEHl DPaHHUB KPOMJIGHHS W PasMepbl 3JeMEHTOB €ro
KOHCTPYKIHH CHEAYET ONpeaefatb NPH MaKCHMaJbHOM, HOPMAJLHOM M MHHHMAJBHOM YPOB-
HAX BOAM, puc. 25(12), BBOAA B pacueT 3NEMEHTHl BOJNH, COOTBETCTBYIOUIHE YKa3aHHBIM
yposHAM BOAW. M3 nonyuenHbix 3HayeHHl cJeyeT NPHHAMATh HAHHOBHIrOAHelilHe.

Bepr
CO0DYIHOHISA

piP?
- Pacy. ypoBers \ > %

Hoe

/ 42

I 7T

z & 14

Puc, 24 (11). dnopa MakcMMaanLHOro PacyeTHOro BOJHOBOIO
JlaBneHus Ha OTKOC, yKpenJeHHbfi MIHTaMH.

2.15. dniopa BOJMHOBOTO AABJEHHUs Ha OTKOC NpH 1,5<Cm,<5, ykpeneH-
Hbil MOHONHTHBIMH HJIM COOPHBIMH TMJIHTaMH, JOJXKHA TNPHUHHUMATLCS MO
puc. 24(11); npuy 3ToM MaKCHMaJjbHOE DAacyeTiioe BOANOBOE JAaBJeHHE fg,
Tc/M%, HEOOXOAKMO ONpeaesTh no GpopmyJe

b= knoknnp_ﬂh, 34.(26)
rjie Rpo — K03 QHUUEHT, onpefeaseMhlii no gopmyae

h
ko = 0,85 1+ 4,8 —;l— + m, (0,028 —1,15 T); 35 (27)

kua — K03 duMenT, nprauMaeMhlii no taba. 21 (10);

Dy — MAaKCHMaAbHOE OTHOCHTEJbHOEe BOJHOBOE JaBJEHHEe HA OTKOC B TOUKe 2 (pHc,
24 (11)), npuunmaemoe no taba. 22 (11).

Tab6auya 21 (10)

[TonorocTh BOAHB —. 10 15 20

4 >

25| 35

1,35

Ko3dbpuument kg 1 ' 1,15 1,3

1,48
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Tabauya 22(11)

BncoTa BOAHB R, M 0,5 1 1,5 2,0 2,5 3,0 3,5 >4

MakcuManbHOe OTHO-
CHTEJbHOE BOJAHOBOE faB-

Ineﬂne, Pa 3.7 2.8 2,3 2,1 1,9 18 | 1,75 1,7

OpAHHaTa 29, M, TOYKH 2 NPHJIOXKEHHA MAaKCHMAJIbHOrO PacyeTHOro BOJI-
‘HOBOT'O AaBJIEHHSA p2 HOJIXKHA OTIPEAEIATHCA 110 (pO‘lelee

2, =A + m—'—z A—V?2mz+1ya 1 B, 36 (28)
'3
rae A B B—pennuknn, M, onpejeasieMsie no QopMmyaam:
A\ 1+ m?
A=h (0,47 + 0,023 -IT) T; 37 (29)
B=h [0,95 — (0,84m, — 0,25) —’; J 38 (30)
-~
Pacy. ypoBens, -
Ve P
- PrA
‘S/ A
// \
N\
02
Byy/A= /,/ WA
T2 A AVA
03 1,// \\ N\
/ AVAN
A TSR N,
_ _‘,// // /:j/ N\, \ '
LT N
z
—_ p
A 15 1,0 0§ 0
Puc. 25(12). 'padmku nas onpeneneHHsi OTHOCHTEJbHOTO BOJAHOBOTO
NPOTHBOLABACHUA.,

Opaunara 23, M, COOTBETCTBYIOLLAS BLICOTE HakaTa BOJH Ha OTKOC, AOMXK-
Ha onpeaensTbCA cornacHo TpeboBaHuaM n. 2.14 HacTosleH r1aBhHI.

Ha yuactkax kpenJienus no oTkocy Bbillle U HHXKe TOYKH 2 (puc. 24(11))
caellyeT NPHHUMATb MeHblIHe 3HAYeHUS OPAMHAT 3MIOPbl BOJHOBOrO AaBJe-
HHS p, TC/M2, Ha pacCTOAHHUX:
npu [,=0,0125 L, H [3=0,0265 L. M, p=0,4 py;
npu l3=0,0325 L. H 1,=0,0675 L, M, p=0,1 py,
rae

m,A
L, Hoeai M 39(31)

OpanHaTbi 3M0pbl BOJHOBOrO NPOTHBOAABJAEHHA Prx, TC/M2, HAa MAHTH

KpenseHust OTKOCOB CJelyeT onpeaeasith no ¢popmy.e

_ Png= knoknnpnn'vh, 40 (32)
rae i;).m — OTHOCHTEJbHOe BOJHOBOEe NPOTHBOJAaBleHHe, TNpPHHHMaeMoe 00 rpaduKam
puc. 25(12).
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2.16. Harpysku OT BOJIH Ha OTKOC, YKpeNJIeHHHIH NJIHTaMH, /S coopy-
xenuit I u 11 knaccos npu Bbicote BoaH Gosee 1,5 M oGecneyerHocTsio | Y
B CHCTeMe AOMYyCKaeTcs ONpefensiTh METOLAMH, B KOTOPBIX YUHTHIBaeTcd He-
peryJIsipHOCTb BETPOBbLIX BOJIH, PH HalJexallleM 060CHOBAHHH.

Tpu Hanuynu 6epM H nepeMeHHbIX YKJIOHOB OTAeJNbHBIX YYaCTKOB COOPY-
EeHHI OTKOCIIOro NpodH/IA HATPY3KH OT BOJIH Ha KpelJIeHHSt OTKOCOB Heool-
XOAHMO ONpefesTh NO JaHHBIM Ja6opaTOPHLIX HCCJe0BaHNMIL.

Mpumep 7. Onpepenntb BepXHIOD M HHXKHIOI TPaHHUBl KpelJeHus
(puc. 26), TONMUKHY NVIHT H NOCTPOHTD 3NIOPY BOJHOBOTO AaBJEHHS Ha OTKOC.

Hcxonnble paHHbie: pacueTHble SJeMEHTHE BOJH A;x=3 M, A=30 M; Ko-
3¢ duuuenT BepXoBOro 0TKoca NJOTHHH Mma=4 (a=14°); BepxoBas npusMa
OTKOCa TJIOTHHB OTCHIIAHA H3 NECYaHO-TPaBEJUCTOrO0 TPYHTa €O CpelHeil
KpynuocTtblo d=20 MM; riy6uHa BOABI mepef NJOTHHON Hpx=40 M; npors-
JKEHHOCTb OXBayeHHOH BeTpoM akBaTopud X =100 kM; cpeauss ray6uHa Bo-

*
N sl
3 &
o~ N \
Pacy. ypod, i
_gg Pacy. ypobens N <

c -40m
AR X AR AXNZT RN A R AR AR ARAXNAX AKX AX R

Puc. 26, Cxema pasamenieHus NAHT Ha oTkoce (K npumepy 7).

AOXpaHMHLLA Ha AHHMH pasroHa BoAH H =30 M; pacueTHas CKOpPOCTh BeTpa
W =30 M/c; noixoa BOJH K COOpYyXXeHHIO (ponTanbHblii B=0; NauTh Xe-
Ne306eTOHHBIE, CGOPHbIe ¢ HEOMOHOIHYEHHBIMH LIBAMH; HIHPHHA OTKPBITHIX
CTBIKOB MEXAY NAHTAMH 2 CM; YAeNbHbIH Bec MaTepHala MIHT yy=2,4 Tc/M3;

AnuHa pe6Gpa NJIMTHl B HanpaBJ/IeHHH, NepreHJHKYISPHOM ype3y Bolbl, Buy=
=6 M.

IMpumem otMerky HITY sa nauano orcyera ormerok VHITY =0, Ormer-
Ka OCHOBAHMA MJIOTWHB — 40 M.

1. Onpegennm orMeTKy rpeGHS MJOTHHB Ap mo ¢opmyne 30, BhuMC/INB
cHayana HeoOXOAHMbIe 1151 3TOM LeJH BeNHUHHB Ah, Ay U a.
o dopmyse 183(148), npuBenenHol B NpuaoKeHHH |,

302. 100000
W—vl =006 m.

Mo dopmyne 29(25), Ta6a. 16(6)—19(9) u puc. 23(10):

By =1.09:15:091.1.30 =37 n;
a= O,I-hl% =01.3=03< ayuy =05 M,

NMpHHEMaeM 3anac BbicoThl a=10,5 M.

OrmeTKa rpe6us naoTHHb 0 GopmyJe 30

hh=06+37+05=48 um;

npuruMaeM Vp=hr= +4,8 m.

2. OnpenennM OTMETKY HHKHeH rpanuubl kpemsienns H,. Ias sToro
HalleM CHavasia BeJHYHHY Hepa3MblBaloUieil CKOPOCTH At TPyHTa d =20 MM
BEPXOBOJ MPH3MbI OTKOCA 1O rpaduKy, npuBejeHHOMY Ha puc. 8(7).

AR =2.10"6
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Ugon=1,1 Mm/c, Toraa M., onpenemurcs no popmysne 31 nmpn n=0,7 no
tabJ. 5(3)
£ wnchi, g 30 -0,72.3,02.9,81
leu=74-;ar5h S an arsh 011 =72 M.

’
Ao

[TpumMeM OTMeTKY HHXKHETO Kpas KpenseHusa no ¢opmyae 33 npu Vyr=0:
Vai=—1172=—79 M,

3. OnpenenuM TOJIHHY TJIHT B 3aBHCHMOCTH OT WX MECTOINOJIOXEHHA
Ha oTkoce. Cxema pa3MellleHHsl NMJHT Ha OTKOCe NOKa3aHa Ha puc. 26, a on-
pesmesieHye HX ToJiyu cBefeHo B Taba. 23. Ocb ox Hampas/jeHa BHH3 MO OT-
KOCY, HAUaJ0 OCH Ha JHHHH ype3a BOAbl, ¥—abCLUHCCa HHXHETO Kpast MHTLL

Ta6auya 23
HyMmepanus naut
PacyeTHbie BeTHYHHM M pumeyanns
1 2 | 3 4 | 5 6 I 7 8
X, M —16 |—10 |[~4 |42 8 14 | 20 | 26
Y 30 | 30 | 30 | 30 | 30 | 30 | 3 | 30
xR —0,531—0,33 |- 0,13 | +0,07 | +-0,27 | +0,47 |-+0,67 | +0,87
By, M 6 6 6 6 6 6 6 6
Bpa/k 02 021 02 021021 02| 20| 02
Pua 1O pHc. 25(12)] 0 0 01 | 0,18 0,195 0,16 0,11| 0,083
kno mo dopmyae | 098] 098| 098 098] 098] 098] 098| 098
35(27)
kgs MOTabn.2110) 10 | 1,0 | 1O 10| 10| 1,0} 10} 10
¥, TC/M3 101 1010 10 Lol Lo} 1,0] 10
Ryg M 3 3 3 3 3 3 3 3
Pra=Fnokns PuaX | O 0 029| 053 057| 047| 0,32| 024|Mo gopuyse
X1h 40(732)
T — T TC/M3 24 | 24 | 24| 207 14| 14 | 14 | 1,4 [Yureua cre-
cosa 097 097} 097 097 097| 0Y7| 097| 097 neHsb B3Be-
) INNBAHUA
AT

N Pz
Gy = W’ M O 0 0,12 0,27 0,42 0,34 0,24 0,18 U3 yCAOBHSA

npejporspa-
HiEHHA
BCILABITHA
Toawuua naut, 8™, 0,154 0,15 0,15 0,30} 045) 0,40 025| 0,20} Toammuusi
¢ yuetoM Ko3(- naur 1—2
¢puuueHra 3ana- 11a3HaYeHbl
call MO KOHCT-
3 = 1,13, (Beanuu- PYKTHBHbIM
Hbl O OKpYraeHnl coobpane-
A0  3HaYeHHuH, HHAM

KpPaTHBIX & cM.)

4, TTocTpoum 3nOpy MakCHMaJbHOrO (pacuyeTHOro) BOJIHOBOTO JaBJjie-
HHSI Ha NJIKTHl B COOTBETCTBHH CO CXE€MO#, npeacTaBJ/ieHHOM Ha pHCc. 24(11).

B coorBercTBHU ¢ hopmyaamu 36(28)—38(30) u panee BbIUHCAEHHBIMH
3HayenUIMH Ah U hyiy HMEEM:

30)( 1+40

A=30 ( 0,47 + 0,023 3 W) =22 M

B=30 [0,95 — (0,84-4 —0,25) 3—3(9)] = 0,19 u;

1
2=22+ 71— 240+ D22+ 019) =15 u;

23=06-+37=43wm,
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BosnmoBoe Jas/jeHue B Touke 2 (TOUKAa MaKCHMaJbHOTO yAapa BOJHBI)
onpepensercs no gopmyaam 34(26), 35(27) n ra6a. 21(10) n 22(11)

0, =0,98.1.18-3,0=5,3 tc/m2

OnpenensieM NOJ0XKEHHE OCTANbHBIX XapaKTEPHBIX TOYEK SMIOPHI U BOJ-
HOBOE A aBJeHKe B HuX 1o dopmyaam 39 (31)
I = 0,0125 —4}/-,-2%3’9-__7 =00125.612=08 M, p=04p,=04.53=212 t¢c/u2
1,=0,0325-612=20 M, p=011p,=053 re/m3;
13=0,0265-612=16 M, p=04p, =212 1c/m2;
1,=0,0675-612=42 M, p=01lp,=053 1Tc/™2.

Dmiopa BOJIHOBOTO JaBJIeHHA Ha MAHTH NpejcTaBieHa Ha puc. 27.

430 "

PHc. 27, Omiopa MaKCcHMaibHOrO PacUeTHHrO BOJHOBOTO JaBie-
HUA Ha nauthi (K npuMepy 7).

2.17. Tlpx NpoEKTHPOBAHHH COOPYIKEHHII OTKOCHOrO npoduas (Wau mpe-
AycMaTpuBas Kpef/eHHe OTKOCOB) H3 PBAaHOTO KaMHS, OGBIKHOBEHHBIX U (a-
COHHBIX GETOHHBIX HJIH kKeJe300eTOHHBIX GJIOKOB BEC OTHEJbHOFO 3JIeMEHTa
G unu G,, Tc, COOTBETCTBYIOUIMH COCTOSIHHIO €rO MpeJebHOTO pPaBHOBECH:
OT AeHCTBUS BETPOBBIX BOJIH, HEOGXOAHMO OTPEAeIATh!

NpH pPACnoJIOXKEeHHH KaMHA HAM 6JIoOKa Ha yyacTKe OTKOCA OT Bepxa Co-
opy¥enns n0 Tay6uusl 2=0,7h no dopmyJe

hEX
G= T__“E”?M_____; 41(33)
(_‘?'— 1) VIit+md
To ke npu 2 >0,74 no dbopmyae
- (2_52_’)
G, =Ge \ M/ 42(34)
rie pgp — k03pduunent, npuninMaeMhit no taéa. 24(12).

2.18. Ilpu npoekrupo- Tabauya 24(12)
BaHHUHU KpeEIJIEHHA OTKOCOB Kospduuuent e npH
COOpPYXEHHH H3 HecopTH- HanMeHOBaHIE 91eMEHTOB
pOBaHHOH KaMeHHOH Ha- Habpocke yKIaaxe
6pockH Heo6XOAMMO, HTO- .

Gbi sHauenne kosppuuuen- | Kawens . . . . o - . 0,025 -
Ta ep 3€PHOBONO COCTaBA ST CHHblE DETOMHEL 0,021 _
HaXxoAHu/JoCh B TIpaHHUAxX Terpamoabl . . . . . . 0,008 0,0058

B Humoaet , . . . . . .. 0,0057 0,004
SAIITDHXOBAHHON — SOHBL | o 0,0057 0,0034
NpPHUBENEHHOH Ha Fekcater#t . . . . . . . 0,0043 0,0034
puc. 28(13).

41




3HaveHHe K03pdHLUHEHTa ep AOAKHO ONpeleasThCa fo d)opmy.ne
3G [
w

rae G — Bec xaMmHf, onpepensembulii no TpeGoBaHuaM n. 2.17 nHacrosledi raasw, kre; G; —
Bec KaMHA, G0OAblINA HAH MeHbLIHA PacyeTHOro, Kre; Dfu H Dy — nnamerpw paxuuii Kam-
Hsl, CM, NpHBEJleHHble K AHaMeTpy liapa, ¥melomero Bec cooTBercrBeHHo G u G.

3epHOBOIl COCTaB HeCOPTHPOBAHHOH KaMeHHON HaOpOCKM And KpenJe-
HHA OTKOCOB, COOTBETCTBYIOUIHH 3allnpuxoBaHHOi 30He (puc. 28(13)), c.e-
AlyeT CYyuTaTb MNPHUrOAHBIM TOJNBKO AJAA  COOpYXeHHH BbicoToit Hoc
(puc. 24(11)) ¢ 3anoxenuem otkoca HocMa, NIPH 3TOM 3HaYeHHE M. NOJNXK-
HO HAXOAHTbCA B npejenax 3<Cmq<5, a BbICOTAa BOJHB — 3 M H MeHee,

1007
— NAMW
S0 BEANN I
J-\_\ N
80 [ P
70 - / .
60 ﬁ\
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Tpanuysr 30461 Jonycmumozo /\ i\
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N
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Puc. 28 (13). T'paguk aas onpenesexHus AONYCTHMOrO 3ePHOBOrO COCTABA
HECOPTHPOBAHHOH KaMEHHOH HAGPOCKH AAA KPENAeHHA DTKOCOB.

Hcnonb3oBanne HecOpTHPOBAHHON KaMeHHON HaBpOCKH («rOpHOil Mac-
Cbl») AJf YKpenJeHHS OTKOCOB 3eMJIIHbIX COOpYXKeHHH 1 GeperoB BOAOEMOB
AOonycKaeTcsl NpH 3HaYeHHAX KOI((hHIHEHTAa Pa3HO3EPHHCTOCTH MaTepHala

Dy
€y = D10 < 35.

Tpumep 8. Onpenenntb BeC KaMHSl H COCTaB Pa3HO3EPHHCTOTO Kapbep-
HOro MaTepuasna (TOpHOH Macchl) NMPH TeX e, YTO H B NpHMepe 7, HCXOA-
HbiX AAHHBIX. YIeabHblii BeC MaTepHaia KaMHA yn=2,6 T/M3. KameHnb pBa-
Hblil, HENPaBUJIbHOIN reoMeTpHuecKoil GopMbl, pny=0,025 (cM. Taba. 24(12)).
Pacuer nponssesieM A/l y4acTKa OCHOBHOTO KpeIlJIeHHSl — OT IyGHHBI 2=
=0,7h15 =0,7-3,0=2,1 M 10 rpe6us nJOTHHB (B mpejenax OTMETOK OT
+4,8 10 —2,1 m).

Pacuetnnifi Bec KaMHs, 00ecneuyuBAOLIMA €ro COCTOSIHHE Mpeje/bHOro
paBHOBecHd, o dopmyae 41(33):
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0,25-2,6-3,02-30
T—1)y/T+14
Beoasi KoapduuUHeHT 3amaca ycToRuHBOCTH 1,1, IpHHHMAaeM Bec KaMHs

G=1,1.0,563=0,58 c.
TpuBenenHbIi AMaMeTp KaAMHS

3 3
G 0,58
= = L = 0,75 M,
Du l/ 05247, 1/ 052426 "

[pouentHoe colep:kanye GppakuHit B HeCOPTHPOBAHHON Pa3HO3EPHHCTOH
CMeCH KapbepHOro KaMEeHHOTO MaTepHasa onpelesseTcs no rpaduky, npuse-
neHHoMy Ha puc. 28(13). PesysbTarthl pacuetos cBefenbl B Taba. 25.

G= =053 t¢.

Honycrumoe npoleHTHOe cOJAepiKanHe Tabauya 25
(Qpakuuii TPyHTa B HECOPTHPOBAHHOH Ka-
MEHHO-TPaBHHHON CMeCH ONpe/ieIeHO Ha ocC- JonycriMoe corep-
HOBAHHH HMXKEH3JO0XKEHHOrO. P o Harie, %
Bepxusii M HHXKHAS KpDHBble Ha PHC. or 20
28(13) ABAAIOTCS HHTETPANbHBIMH KPHBLIMH
pacnpefenieHust KpYyNHOCTH I'PYHTa B CMeCH, > 75 10 79
KOTOpble OFpaHHYHBAIOT MPOLEHTHOE cojep- 50—-75 38 8
Kanuve ¢ppakunn Dy’ v Menbue ee B obLLeit %g—gg %; g
Macce HeCOPTHPOBAHHOIO rpyHTa, 5-10 3 3
OnpefenanM, HagpHMmep, LONyeTHMOe MeHbie 5 10 3

B HalleM cJydae TIPOLIEHTHOe COfep-
JKaHHe 3epeH, KPYMNHOCTb KOTOPhIX HAaXOAHTCA B AHanasone 25-—50 cMm.
Pacuetrnas kpynHocTs D=75 cm. Jlnanason OTHOCHTe/NbHON KPYmHOCTH

D, 25 50 .
ep = m:ﬁw—ﬁ = 0,33 =+ 0,66,

Ha rpaduxe, npusesiensoM Ha puc. 28(13), npoBoaum BepTHKab uepe3
Touky ep=0,33 10 nepeceueHus c BepxHeii KPHBOH H UHTaeM OTCYET Ha Bep-
THKaJAbLHO! och — 259,

IpoBoanM BepTHKaJb uepe3 TOuky ep=0,66 n unraem orcuer — 52%.
Pasnocts 52%—25% =27%.

AHanornuHbM 06pa3oM OnpejensieM NPOLEHTHOe coaepxaHue dpaKiuil
¢ KpynHocTbio 25—50 ¢M N0 HHXKHe# KPHBOH U COOTBETCTBYIOIIHE HM OTCue-
Thl Ha BepTHKaabHOM ocu rpaduka— 10% u 19%. Pasuocts 19%—10% =
=9%.

3. HATPY3KH OT BOJIH HA OBTEKAEMBIE NMPETPADI
H CKBO3HbIE COOPY)XEHHS
Harpysku 0T BOoAH Ha BepTHKaJbHYI0 06TeKaeMyl nperpagy

3.1. MakcuMa/bHYIO HarpysKy oT BosiH Qy, TC, Ha BepPTUKANbHYIO 06Te-
KaeMyio mperpaay c monepeunbiMu pasMepamu a<<0,330 u b<0,2) (puc.
29(14),a) npu H> Hyy Heobxomumo onpe1ears no Gpopmysne

Qu = Quudu + Qeude, 44(36)

rae Quwm ¥ Qem — COOTBETCTBEHHO HHEPUHOHHBIL M CKOPOCTHOM KOMIOHEHTH HarpyskH OT
BOJIH, TC, OnpefieasieMule MO hopMynaM:

1
M= Yrb2hkyaphy; 45(37)

1
Qu = i) Yohk,fachic; 46(38)
8: ¥ 8¢ — KOIQPUUHEHTH COYETAHHSH HHCPHHOHHOIO H CKOPOCTHOTO KOMIIOHEHTOB MAKCH-
MaJbHOM HATPY3KH OT BOJIH, MpHHMMAaeMbie COOTBETCTBEHHO no rpaduxam 1 u 2 puc. 30(15)
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Puc, 29 (14). CxeMBl K OnpeefeHuio BOAHOBHIX HAarpy3ok Ha oG-
TeKaemble nperpanbi
a=~=BepTHKANbHLIE; 6~—TOPU3OHTATLHLIR,
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Puc. 30 (15). I'paduku 3nauennit Ko3QPUUHEHTOB COYETAMHSA HHEPUHOHHOFO d, (rpaduKH 1) H CKOPOCTHOTO B¢
(rpadaxn 2) KOMIOHEHTOB HArpy3KH OT BOJH.



- X
fpy fIOJI0XKEHHH nperpaibl OTHOCHTCJILHO BEPLIHHB BOJIHBI ="—)T' a — pa3mep nperpanb no

Jydy BOMHH, M; b — pasmep nperpanbl 10 HOPMAJH K Jyuy BOJHH, M; &y — KodhdHuuHeHT,
npuHEMaemsiii 10 taba. 26(13); au ¥ ac — HHEPUHOHHLIA W CKOPOCTHOH KOIPPUUHECHTH rJry-
OHHB, NPHHHMAEMbIE COOTBETCTBEHHO NO rpadukam a u 6 puc. 31(16).

8
2 “o R\ Tpanuya paapywenus
@y /'pauuqild paspyutenu 50 \:/ deeywuz bonw
\ 2, h= OnH L \ i
0 7 = \
a 7 — —
12 e 28
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Puc. 31 (16). Fpapuku sHauennii uvep-
LLHOHHOTO a,, ¥ CKOPOCTHOrO o X03(-
OHUHEHTOB rayGHHbI.

L —
a1 92 43 0% HIA

Tabruya 26(13)

OrHocHTeabHblil pasMep
nperpaasl aji 0,05 0.1 0,15 0.2 0,25 103

0,35
Kos@duunenr &, 1 097 | 093 | o8 |o79 [070 |0,62

B B Pc — HHEPUHOHHBIIT H CKOPOCTHOI KOIPGHUHEHTH POPMBI TIperpaabl ¢ NOMEPEYHHIM Ce-
yeH#eM B BHAC KPYyra, 3/VHICA H NMPAMOYrOJbHHKA, NPHHHMaeMble O rpadukam puc. 32(17).

Mpumevanusn: 1. PacueT CKBOSHBIX COOPYMEeHH#H HJH OTAG/IbHO CTOAUWHX 0GTeKae-
MbIX Nperpajx Ha Harpyaks OT BOJIH A0/ KeH TIPOH3BOAHTLCA, KaK TPaBHIO, C YYeTOM Liepo-
XOBaTOCTH HX TopepXHoctH. [IpH Ha/MHYHH ONBITHRX A2HHBIX MO CHHXKEHHIO BAHSHHA KOPPO-
3HK H Mopckux ofpactauuit BeqHuHHB KO3(¢UIHEHTOB (OpMbl HEOGXOAUMO OlipelenaTh No
$opmynam:

a
Bu = 35 Can; 47(39)

3¢ = Cxor 48(40)

rie Cxy H Cxc —— yTOUHCHHbIE OMBITHbIC 3HAYEHHA KOI(P(PHUHEHTOB MHEDUHOHHOrO H CKOPOCT-
HOTO COTPOTHBJIEHHUIT.
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2. Tpu monxome BoJH noA yrioM K o6TexaeMoli nperpaie (B BHIAe 3JUIMICa HIH NPAMO-
YroMbHHKa) nonyckaerca Kos(puumeHTb (GopMbl ONpedeaTh HHTEPHOJAALHeH MeXAY HX 3HA-
YEeHHAMH MO TJIABHLIM OCAM. :

3. Makcuma/pHyI0 Harpys3ky ot BoiH Qu, TC, Ha BePTHKa/IbHY10 o0TeKaemyio nperpany

NpH  3HaYeHHY -Q—-:: =20 nonyckaercd nupuHHMaTh Qu=Quu, a TNpPH 3HaUEHHH
Quu
o -
yaeMblx o GopmyJe 44(36) npH Pa3IHUHLIX 3HAUEHHAX X.
ITon o6TexaeMbiMH Tiperpaiamu
MOHUMAIOT Nperpaabl, OTHOCHTeJbHble Au:fc

<0,2—Qu=Qcu; B APYTHX caydaax Qu ciaeAyeT onpeleifaTh U3 PALa BeJHYHH, 1OXY-

pasMepnl KOTOpbix (a/A) Maawl, H 3¢- 5 J e

(eKT OTpaXKeHUA npH B3aHMomeHCTBHH IO L

WX C BOJIHAMH He OKa3blBaeT cyulecT- . ]//6 o

BEHHOTO BJHSHUS HA BENHUHHY BOAHO- [\ P O

BbIX HaTpy30K. 20Xt S —/]
PacyetHylo o6ecneyeHHOCTb BbI- N P

COT BOJIH B CHCTEMe HEOOXOAMMO npH- »° S:J"\‘i"d7! A

HUMaTh coracko m. 4 npuaoxkenus 1 o I | 4770

K RauHoi rnase CHull, a umenno: ans /(‘ \\\T\‘:'*\

CKBO3HBIX COOpYKeHHH M oGTekaeMpix 4917 - "'[*““‘ T e b

nperpaa Kaacca I — 1%; knacca 11— L o4 ba

5%: knaccos II n IV —13%. 0 65 10 15 20 25 30 J3 40

[Tpn onpeneneHnH Harpy3ok Ha Puc. 32 (17). Tpady it u
He. . Ipaguku 3nayen Hep-
COOpYKEHHHA He06x01mM9 NPpUHHMATDH LHOHHOTO B, H CKOPOCTHOTO B¢ KO3G-
BHCOTy BOJIHbBI 3aJaHHOH Oﬁ'eﬁne"‘eH' dmuueHTOB (bOprl (JUI" 3AAUTITHYE-
HOCTH B CTBOPE€ COODYXKEHHH H AJAHHY ckux nperpan — CHAOIlIHbIe  JHHHH,

—_— HHUH
BOJIHBL B npeneaax ot 0,8 xo 1,42, co- gp::::g;‘gg‘;"‘m a‘;‘bﬂ(’:;g“g? q"" Px;
OTBETCTBYIOLLYI0 MAKCHMAJIbHOMY BOJI- nait bja (s Py).
HOBOMY Bo3jaeicTsHio. JIjs Ha3Havye-
HHA BHICOTHBIX OTMETOK CKBO3HBIX CO-
OpYXKeHHil, BO3BOAUMBIX Ha OTKPBITBIX aKBATOPHSX, JONYCKAETCH PacueTHYIO
o6ecneyeHHOCTb BLICOT BOJH B cucTeMe nmpuHuMath 0,1% npu Hamjexailem

00OCHOBAHHH,
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Puc. 33. Tpadpuxu 3HaveHuit Ko3dpPuuUHEHTOB codeTanufi B 3aBUCHMOCTH
ot X:
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Puc. 34. I'paduxku 3Hauennit ko3PPUHIMEHTOB cOUYeTaHHIl UHEPUHOHHOrO By
Kd 2) KOMITOHEHTOB HarPy3KH OT BOJH NpPH
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Puc. 35. Tpaduku 3nauenuii k03pduuHeHTOB COUETaHHH HHEPLUMOHHOrO 8y (rpaduxu 1) u cxopocrHoro 3. (rpadu-
KH 2) KOMIIOHEHTOB Harpy3ku OT BOJH mpu H/A =0,12,



Qs

5y, 50, .

L

A Q H/A=015

08 / 7 <

/ N R

7515

70
A1 20 \
2 72 A 40/
0 2
|40 r\\/s1
A/h= % ‘
170 A/n=

7

[}
K=Y
+
//,
y
A N
ERSA
~
N

3R
L—.—-_--«.—.|\ ?§

S
-~
&

LYY 0% =] =02 =07 0 a7 ) 93

Puc. 36. Fpaduku Inavernii K03pPHUMEHTOB COYETAHHH HHEPUHOHHOTO 3, (rpaduku 1) n ckopoctHoro 3. (rpadu-
KH 2) KOMNOHEHTOB Harpyaku oT Boau mpu H/X = 0,15,
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Puc. 37. Tpaduku snadennit k03hPuuUHEHTOB cOYeTaHH# HHePUHOHHOro d, (rpaduku 1) u cxopoctHoro 3, (rpa-
GHKH 2) KOMIOHEHTOB HArpy3KH OT Boau mpu HjA = 0,25,
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Puc. 38 (18). I'paduku 3naueHuit k03ddHUHEHTOB COYeTaHHS HHEPUHOHHOTO By (rpaduxu 1) u ckopocTHOro B¢
(rpaguxi 2) KOMNOHEHTOB FOPH3OHTANBHOH HArpy3KH OT BOJH.



Pasmephl TONIepeyHoOro ceyenns nperpaasl (a, b, d) caepyer onpenenarts
¢ Y4eTOM BO3MOXHOTO YBeJHUeHHS WX B NMepHOJ SKCHJyaTallid 3a cyeT Kop-
po3uu u OGpacTaHMs] MOPCKUMHK opraHu3MaMH. MHepuHOHHBI! U CKOPOCTHOM
Ko3bduuHeHTEl HOpMBI mperpanl Pu U Pe, HMeOUeH GopMy, OTIMYHYIO OT
3JJIMNCA MM NPAMOYIOJIbHHKA, ONpeaesiioT Takxke no ¢opmynam 47(39) n
48(40), roe C.y u Cyc— ONBITHBIE 3HAUCHUS] HHEPIHOHHOTO W CKOPOCTHOI'O
K03 UIHOHTOB CONPOTHBAEHUH, a @ U b — COOTBETCIBYIOLIWE OCH 3JLIAMNCA,
BIIHCAHHOTO B MOMEPeuHoe ceyeHue nperpaibl.

1)

o b2 /
o 16 !
1] / /

24 p 14 5
——HAZ05 / —HAz 05 7
———H/A=02 4 S ———HA=02 ,

Ay 7 7.0 Y, 4 —

v
’ i
0.8 _Z 08 /7
< /h:uov-/// /
06 o % 05 e
B b= =t 1) ’ 226y
- i A7

a4 / 04 2\ ? A A\

0 ]
02 ] 9.2 = r//

//./

0 02 0% 06 08 10 12z 0 92 04 06 08 10 127

A I

7.0 v 7

——H/A305
08 - / )]

———H/A=02 / Y21 wAzo0s /
08 F 06— /

~y

T 7
1/ I

04 % /¢7’ 04 — /
02 A/n=H0 a2 P Y\//-j,

P
4 *”o,u“ 02 e
E==E==F%] ;J‘hé'\ d %{y

0 62 04 06 08 70 12z 0 02 0% 06 08 10 12%

Puc. 39 (19)s T'pacdukn snavennit K03dPUUMEHTOB YAeAbHON HAarpysks ot Boan O,
ey e, 1 0,

YucJieHHble 3HAaYEHHA CKOPOCTHOTO KO3(duiuueHTa PopMbl fc, onpene-
JIeHHBIe 10 rpadHuKaM, NpHBEAEHILIM Ha puc, 32(17), nonyckaercs yTOUHATH
nyTeM YMHOMKEHHS HX Ha NONMpaBOYHLI KO3dHIMEHT, NPHHHMAaeMblil paB-
HBIM IS Iperpaa:

MOABOAHLIX UMAHHAPHYECKHX, MOKPHITBIX MOPCKHMH 0OGpacTaHHAMH, H
npH3MaTuyeckux — 4/3;

NOABOAHBIX M HAJBOIHLIX HHJIHIAPHYECKHAX, NMEPHOJHYECKH OKpallnBae-
MBIX — 2/3.

JL1s ynpouleHHst pacueToB NpH onpeleseHHH Qy Nno yKazaHHsiM NpHMe-
yanust 3 peKoMeHAyeTcs N0Jb30BaThCs rpadHKkaMH Ko3()PHUHEHTOB coyeTa-
nufi 8, npuBeNeHHBIMH Ha pHC. 33, B 3aBHCUMOCTH OT X=Quu/Qcm HIH

Gum/Gcr, OTHOCHTEIbHOM TAYGHHBL /A ¥ NOJOrOCTH BOJIHBI Afh.
ITo napamerpy X onpenenasiorcst HanGoJbillee OTHOCHTENbHOE YAAJeHHE

nperpajbl OT BEpLIHHbI BOJHLI X=X/A B MOMEHT MaKCHMyMa BOJIHOBO# Ha-
rpy3KH, — COOTBETCTBYIOLHE il KO3 HIIHEHTH COYCTAlUS Oy H 8¢ H — BeJiu-

YHHA QM. Ilanee, 3ajaBasiCb HECKOJIBKUMHU 3HAYEHHAMH X, MEHbIIHMH, yeM
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nioJiyyeHHoe no puc. 33, onpepessitor no popmyae 44 (36) ssauenus Q, U3 Ko-
TOpHIX BrifupatoT Hanboabiuee. [Ipyn 3TOM K03 dHIHEHTHl coyeTanus oy 1 ¢
JAJ1S1 BLIGPAHHOTO 3HAUEHHUS X OTPEAE/IAIOT N0 pHC. 33 HAH AJIA COOTBETCTBYIO
el OTHOCHTEbHOM ray6utnl no puc. 30(15) n 34—37.

J.g npeaBapuTesNbHBIX pacueToB JONYCKaeTca onpejefaTh BeJHUHHY X

no pHuc. 33, He BapbHPys, KaK Bblllle yKa3aHO, HECKONbKAMH 3HAYEHHAMH 3TOH
BEJIHYHHBI,

=07 *ﬁ epuiuna Bonwot
- =
-0 3 3 Jg
4 —_—
=05 A pe Y
’ flodowba Boanu
T

) AN

02 S

0,3 &

N
%
A

N 87 07 03 0% G5

Puc. 40 (20). Tpaduxn 3naucHuit xosdduunenta 1:
npu H:%=05 u_X:h=40; 2-npn H:7=05 n X:h=20, a Takke mpu H:%=02 K
i hemd0; 3—npu H :A=0,5 u X : h=al0, a TasKe npu M x=0,2 Wh L h=20; d—nipH H : Tem0,2¢
H A A=10

I-
X

3.2, YnesbHylo HarpysKy oT BOJIH ¢, Tc/M, Ha BEePTHKAa/JbHYIO O6TeKae-
Mylo nperpany Ha ray6uHe 2, M, IpH MaKcHManbHOH Harpyske Qy (pHc.
29 (14), a) neobxomumo onpemesats no hopmyJe

9 = quudxn + Geudic, 49(41)

TAe Gum M ey — HHEPUHOHHBI H CKODOCTHOH KOMMNOHEHTHl yeNbHONH Harpysku oT BOJH, TC/M,
onpefiensieMble 1o Gopmynam:

n2b? h

G =15~ T kbl 50(42)
2 R
Gou =7 b T Ry xfc; 51(43)
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8:u n 8xc — xO3pUUUEHTE COUETAHUS MHEDUHOHHOTO W CKOPOCTHOTO KOMIOHEHTOB Y.e/be

HOil Harpy3Ku OT BOJH, MPHHHMAacMble COOTBETCTBEHHO NO rpaduxam 1 u 2 puc. 38(18) npu

3HaUeHHH Xx coraacHo TpeGoBaHusim 1. 3.1 HacrToAuwed raaBb; Ox U €x — KO3 (DHUUEHTH

yAenbHOIt Harpy3k# OT BOJIH, NPHHHMaeMble N0 rpadukaM a u 6 puc. 39(19) npH 3HaveHHAX
- —2z

OTHOCHTENbHOH rAyOHHb 2= H

3.3. IlpeBnbilieHste B3BOJIHOBAHHOH NOBEPXHOCTH 1M, M, Haf PacCueTHHIM
YpPOBHEM J0J/IXKHO ONpeAe/saTbch no hopmyne

n=m1h, 52(44)

FAE 1) — OTHOCHTENbHOE [peBbilleHHEe B3BOJIHOBAHHON TNOBEPXHOCTH, ONpeAensieMoe o
puc. 40(20).

01 02 03 04 05 06 07 08 09 H/AX
\ 8 1
\ ] s
Ah=10
002
NN 1z
004 ) ] 5| (?
—— 39
h__/
008

010 \

002 AN

N
014 <

T~

\

ZwsZac

Puc, 41(21). [Fpadbuku 3HaveHnil OTHOCUTEABLHBIX OPAWHAT _zo,,—l H
Zoc—2.

lpeBbllueHHe cpejHell BOMHOBOI JIMHHH Haj pacyeTHbIM ypoBHem AH, M,
clieyer onpeaensaTb no popmyJe

AH = (75 + 05) A, 53(45)

rAe .ﬁ.-—-omocmenbﬂoe npeBbllleNe BEPUIHHBI BOJIHEI, onpefenseMoe no puc. 40(20) npu
sHauennn x=0.

3.4. Harpysku ot Bosii Q U ¢ Ha BepTHKaJbHYI0 o6TeKaeMylo nperpaay
npHu JIo60M ee pacnooXeHHH X, M, OTHOCHTENBbHO BEPILUHBI BOJIHBI cJeayer
onpefensiTh COOTBETCTBEHHO N0 dopmytam 44(36) u 49(41), npu 3TOM KO-
3¢ puuHeHTH 8y U Oc JO/KHBI NIpUHHMAThCA o rpadukam 1 u 2 puc. 30(15),
a Oxu M Oxc—no rpadukam 1 u 2 puc. 38(18) ana nanHoro 3HayeHus OTHO-
CHTEJIbHOH BeJHYHUHDI

e
X = r .

3.5. PaccrosHue zgu, M, OT pacyeTHOro YpoBHS BOJB A0 TOYKH MpHJOXKe-
HUSL MAKCHMAaJBHOM Harpysku Qu Ha BePTHKAIbHYIO ofTeKaeMmylo nperpamy
He06X0AUMO onpeaeaTh no popmy.e
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1
2ou = On (Qnmanzqu + Qcmaczqc): 54(46)

rie ®y H 8 — Kk03(hdHUMEHTH, nprHUMaeMble no rpadukam 1 u 2 puc. 30(15) mpn x,
COOTBETCTBYIONIEM MaKCHMalIbHOMY 3HaueHHIo Q)
ZQu W 2Qc — OPAMHATHL TOYEK NDHIOKEHHH COOTBETCTBEHHO HHEPIHOHHOTO H CKOPO-

CTHOTO KOMIIOH@HTOB CHJ, M, OnpejenasieMbie Mo cbopmynaM:

20u = BuZQul 55(47)
2ge = tZgch; 56(48)
0 0,1 02 03 04 z
Fu l l
- PRt
——=Hlx=0,2 A —
L] pe—r N =T 70
7 1
// //'/ /"C
A 7 5
7,5 7 / — P \"(‘F% .
/ / //3 20 7”/
/ / / \ 4 |16
72 . / / / -~ ‘la-
’ rr Y 7 s
Lr /1 20 e e L
11 --—-———/// L AL L=T
E) /I//// %// 40 ] )
i //// —==llX=02-\72
10 17 / —h[3205

sy
xln 4% /_ —\m

09F— // /

- L/, /

/y/ / 8
08 2/”/ @

& i ”"/—6‘

i _
w0/ 54 4
05 /
/

/'
04 = // // ’_.--7-
/ y / A7 | 15

’ - /.‘—-""'\—J
—T 20,
= — 1 — 40>

0,2 0,3 04 3

0,2

Puc. 42(22). Tpadriki 3Havenuii HHEPUHOHHOTO .y H CKOPOCTHOLO 1o
ko3ddunnenton ¢an,
ZQu M Zgc — OTHOCHTENbNibie ODIMHATH TOUEK MPUAOKEHHS HHEPUHORIIOTO H CKOPOCT-
HOTO KOMIOHEHTOR CIii, NMpHHHMaeMble MO rpagukaM puc. 41(21) (zg, —
no rpaduxy l,_zoc —1o0 rpaduxam 2);
Pty H e — WHEpUHOHHDLIT H cKopocTHOH Kko3dduuHenTnt ¢hasbl, nNpHHUMaeMbie I
rpadukam puc. 42(22).
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Paccrosinue zg OT PacuyeTHOr0 YPOBHSI IO TOUKH NPHIOKEHHSI HArpysKH
oT BOJH Q TIpH JI0GOM YAaJleHHW X Tperpajbl OT BepILMHLI BOJHLI clelyer
onpezensath no ¢opmyae 54(46), npu 3ToM KOIGPUUHEHTHI Oy H dc FOIKHEL
npuHAMatbesa coraacHo rpadukaM 1 u 2 puc. 30(15) nna panHoro 3HaueHus
OTHOCHTENBIION BEJHURHLE

x=

>'|l ®

K nn. 3.2 u 3.3. Jing nocTpoeHus 3niopbl yAeNbHOH BOJHOBO# HAarpysKu
10 BHICOTE Mperpajbi, COOTBETCTBYIOIEN Qu, HEOOXOAHMO ONpese/INTh 3Haye-
HHE x 115l 3TOr0O MOMEHTa BPeMeHH, DYKOBOACTBYSICH YKAa3aHHAMH NpHMeya-
ug 3 K n.°3.1. [lanee aas 3TOro 3HaueHHs X — ONpeNENHTb NO YKa3alHAM
n. 3.2 3naueHUs Oxn M Oxc ¥ 1O 0. 3.3 nMpeBbillieHHe B3BOJHOBAHHON MOBEPX-
HOCTH 1), HCNOJB3YS NPH 3TOM rpadHKH, NpHBedenHble 11a pHc. 43, no KoTo-
pbiM 3HAYEHHE 1) MOXKHO OlIpefie/INTb B Gojiee LIHPOKOM AHAHA30HE HCXOLHBIX
napaMeTpoB, 4eM no rpaduky, npuBefeHHomy na puc. 40(20). 3arem no
1. 3.2 — onpefennTh 3HayeHna g npH z2==H,n 1 HECKONbKHX NPOMEXKYTOUHBIX
3HaYeHHAX 2 M MOCTPOHTb 3MIOPY coraacho puc. 29(14),a.

Mpu neoGxoanMocTH ONpefeHTh MAKCUManbloe 3HaUeHHs y1eNbHO! Ha-
TPY3KH OT BOJII ¢y Ha 3aAaHHOM 3arayO0JeHHH 2z, CJelyeT ONpeNeuTb ¢ 1o
(popmyae 49 (41) ans paga nocaeoBaTeABHLIX 3HAUeHUH X H BBIOpaTh MaKCH-
MmanabHoe. HanGonblilee 3nayeHdHe x onpefensercs 1o puc. 33 no napamerpy
X =quu/gen, @ COOTBETCTBYIOUIHE 3HAYEHHS KO3 PHIMEHTOB COUCTAHHS Oyy H
8xc mo puc. 33 uan 38(18) u 44—47. B oflieM cjyuae AJad Kaxa0ro 3uaye-
HHA 2 CYULECTBYeT CBOe 3H3UueHHe X, COOTBETCTRYIONIEE §y.

Ha puc. 48 u 49 npuBeaensl rpaduku AJsi onpefeneHHst 3HaYeHHil O, H
e, B BoJlee IINPOKOM JHanas3oHe HCXOJHLIX, IapaMeTPoB, YeM Mo rpadukam,
npuBeJeHHBIM Ha puc. 39(19).

Harpyaky ot BOJIH Ha nperpajibl HeMOJHO# BBICOTH (pHc. 50) HaAAeKHT
oripefleniTh NO 3{II0pe YAEJbHOI HATPY3KH OT BOJIH, IIOCTPOEHHO! B Tpeaesax
CMOYEHHO BbLICOTHI Aperpajbl: Ha nperpajbl, He NOXOAALIHe 10 AHA OT 1 JO
2z — OP/IHHATHI HHXKHETO cpe3a nperpafnl (puc. 50,a), Ha 3aTtonseHHble npe-
Tpajfbl OT 2y — OPAKHATH BEPXHEro cpe3a nperpafbl — 10 [ — opaunatul AHA
(puc. 50,6), Ha 3aTonaeHHyl0 nmperpany, He NOXOAAILYIO 10 Ald, — OT 2z KO
2y (puc. 50, 8).

OpauHaTH TOYKH NPHJIOKEHHS HATPY3KH OT BOJH Q onpemensioT IO
LIEHTPY NJIOIAAH 3Miopbl ¢, Qu MPHHUMAIOT K3 PAAA BeanuuH -Q, noayuye-
HBEIX NIPH Pa3JUYHBLIX 3HayeHusx X.

ITpn nocTpoensn 3nOPH YAebHOI BOAHOBONH HarpyskH AONYCKaeTcs
NPUHUMATL PABHOM HYJKO CKOPOCTHYIO COCTaBAAIOULYIO BOJHOBOMO RABJIEHHA
Ha riy6une, pasnoit 0,34, ¥ MHEPUHOHHYIO — Ha Tay6uie, pasuoit 0,51.

K n. 3.5. Cnienyer 3aMeTHTb, UTO 2qu U 2gc — OTHOCHTE/ILHbIE ODEMHATHI
TOYEK NPHAOKEHHS HHEPUHOHHOTO M CKOPOCTHOTO KOMHOHEHTOB CHJ ompeje-
JIeHBl /1% X, COOTBETCTBYIOILEI0 MAKCHMAaJNbHOMY 3HAYEHHIO 3THX KOMIOHEH-
TOB. M3MeHeHHe BeqMyHIibl ODAHHAT TOUEK MPHJIOKEHHS .KOMIOHEHTOB CHJI
NpH JI060M 3HAaYeHHH X (NOJOXKHTENbHOM HJH OTPHLATEJbHOM) YYHTLIBAET-
¢ Ko3pduilnenTaMt Gasnl Py U ple. ITH KOIDPHIHEHTH MOTYT GbITH Onpeje-
JeHbl 1o rpadHKaM, NpuBeAeHHBIM Ha puc. 51 u 52, B 6oJee WHpOKOM AHa-
na30He H3MEHEHHST HCXOAHBIX 11apaMeTpoB, ueM 1o rpadHkaM, npHBeAeHHBIM
Ha pHc. 42(22). _ _

Mpumep 9. 1 ano:i H=30 m; kr3=5,7 M; 1=10,6 c. Pacueriiast ckopocTsb
BeTpa W =28 M/c; n306aTsl nepneniuKyapHLl TJIaBHOMY Jayuy; me =50. Tpe-
GyeTcsl ONpeJe/nTh MaKCHMabHYIO 11arPy3Ky OT BOJNH Qy H PaccTOsIHE Zom
OT pacueTHOro YPOBH: BOJbI 40 TOUKH MPHJIOKEHHS MaKCHMAaNbHON HATPY3KH
Ha KosnouHy d=4 M coopyxcenus [ knacca.
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Prc. 44. T'papuxu 3naueHnH KO3(PPHUHEHTOB COYETAHHS MHEPUHOHHOTO O,y (rpaduxu 1) u CKOpOCTHOTO 3y (rpa-
¢uKkH 2) KOMNOHEHTOB YReAbHOH IOPH3OHTANBHON Harpy3knm OT BOAH npH Hja = (,1.
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Puc. 45, T'paduku 3navennii k03pPHUHEHTOB COUYETAHHA HHEPUHOHHOrO Oy (rpadnxu 1) n CKOPOCTHOTO 3ye (rpa-
¢uKH 2) XOMIOHEHTOB YAEALHOH ropM3OHTaAbHOH HArpyskH oT BoaH npu HjA = 0,12.
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Puc. 46. Tpaduxn 3Hauenuil xo3¢dGUUNEHTOB COYETAHHS HHEPUNOHHOTO 84 (rpaduku 1) n CKOPOCTHOTO B¢ (rpadu-
KH 2) KOMIIOHEHTOB YA€JAbHOH rOPH3OHTaABHOI Harpy3kH OT BoaH npu H,an =015,
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Puc. 47, Tpaduxu 3snavenuit k03(QOHUHEHTOB COUETaHMN HHEPLHOHHOTO B, (rpaduxu 1) u cxopocTHOTO By (Tpa-
¢uxu 2) KOMIOHEHTOB YXelNbHOH rOPU3OHTAAbHOH Harpy3ky or BoaH mpu H/A =0,25.
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Pewenue.
1. TTo dopmyae 187(151) onpenensneMm cPeIHICI AJIHHY BOJIH B FIyGOKO-
BOLHOIt 30HE

- 9,81-10,62
l”‘= -—2—371-4—' =175 M,

0 o7 02 03 04 %
T ~
Hu | —==HfX=01 4
— HfX=012 /B
L 1n=id
1,8
16
4 He
1,2 15
A5
11 13
0 1
—==H/X=0,1
0,9 H/A=0129
08 7
07 5,
| ——
] )20 3
0,3 7512
o1 —_r]
&

Puc. 51. I'paduxn 3nauenuil UHEPUHUOHHOLO py H CKOPOCTHOTO {ic
ko3dduunentos dasst npy HA=0,1 u 0.2,

2. Pacuetnan oGecrneuyeHHOCTb BLICOT BOJIH B CHCTEME ONpefessieTcs no
ta6s. 89(35) 1%. OnpenesnsieM 3JieMeHTHl BOJH Yy COOPYXeHMs:
BHICOTY BOJAHH 19%-uO# obecmeYeHHOCTH BHuucaseM Mo Qopmyse
191(153);
H :
npH = = %% = 0,171 no rpaduxy 1, npusesennomy Ha puc. 125(42),
T
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onpepeasem k; = 0,915; mo ycaosulo 3agaun k, =1,0;
npu )‘_i_{ =0,171 u 1 :m,= 0,02 no Ta6a. 105(39) onpeneasiem k,=0,9;

ra
npu %—1 = 9—’82-18—;2 = 0,376 no rpaduky, npuBeieHHOMY Ha puc. 117(39),

onpeneasieM ki = 2,28, roraa ik =0,915-1,0.0,9-2,28-5,7 =10,7 w;

-

0 01 0,2 0,3 04 .

HFu 0}
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Puc. 52. I'paguki 3na4eHUH HHEPUIIOHHOID py 1t CKOPOCTHOTO i
ko3dpdunuentos dasu upn H/A = 0,15 u 0,25,

H 0171 By 10,7
H=— =V, H— =
P Aca gt 9,81.106

2 =085, otkyna T = 0,86Tp, = 0,85.175 = 149 u.
Ta

3. Makcuma/biylo Harpysky or BoJH Q, omnpeaeasem no m, 3.1.

= 0,01 no puc. 123(41) onpezneasiem
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a d 4
Mpu T=?='179'=0’?_27 no Tta6a. 26(13) onpenensem k,=
H 30 A 149
Ipu T_-_-I-l;—g_o, u + 07 = 13,9 mo rpaduxam a u 6, npuse-

JnenHsiM Ha puc. 31(16), onpeneasiem cooTBeTcTBeHHO «,=0,88 u a.=1,77

Mo rpadukam, npuseneHHniM Ha puc. 32(17), aas prmouuaunnpu’qe:
ckoft_ nperpanm onpeneasem B, =B, = 1,0.

Hanee no dopmyne 45(37) onpeneasem

Qu = —1-.1,0.3,14-4,02.10,7.1,0.0,88. 1,0 = 1186 ¢,

u no dopmyne 46(38)

1
Qe = 13- 1,0+4-1072.1,02.177.1,0 = 67,3 1c.

1186
Tpu X_.Q-‘E = &75 = 1,76 no puc. 33 HaxoluM MaKcHMaNbHOE 3Ha-

yerue X = 0,172 u 3Haueuust ko3 duuuenton 8, u 3. npu —;_1=0 2 L.
= 13,9 (no uHTepnOJALHH). _

Jlaace mo Gopmyae 44(36) BoiuncaseM Q, ana x = 0,172 u paa pana
MEHbIINX 3HaueHuit x, Pe3yabTaTH BHLIYHCJACHHH CBOJHM B Taba. 27 u
BbiGMpaeM M3 HHX HauGoabuiee 3Hauenue: Q, = 137,3 npu x =0,14.

Ta6auya 27
x 3 Quudy, € c Qe T Qy, T
0,172 1,02 121,0 0,13 8,8 129,8
0,14 1,015 120,5 0,25 16,8 137,3
0,13 0,98 116,3 0,29 19,5 135,8

4, PaccrosiHue Zgy OT PACUETHOI'O YPOBHS BOAB A0 TOUKH NPHJAOXKe-
HUS MaKCHMa/JbHOR HArpyskH ompejenseM mo m. 3.5.

Hpn% =02 u % = 13,9 no rpabuxam | u 2, npuBejeHHBIM Ha
puc. 41(21), onpeseJisieM COOTBETCTBEHHO 2gu = 0,08 u Zg. = 0,035,

Ipu x =0,14, -% =139 u L;— = 0,2 no rpadukaM, NpUBEIEHHBIM Ha
puc. 42(22), onpenensiem p, = 0,85 u p. = 1,7,

Mo popmyne 55{47)
20, =085-0,08-149 =10,1 w.

Mo ¢opmyae 56(48)
2Qc= 1,7-0,035-149 = 8,85 m.

o dopmy.e 54 (46)

1
Zqu =373 (1186-101-10,1 + 67,3-0,25.8,85) = 9,87 .

Mpumep 10. Jauno: H=15 M, hsy =65 M, A=65 M. TpeGyercs onpe-
AeauTb Qu, 2gm H X Ha CBaIO 3cTaKaab (coopyxenne Il kiacca) KBajparHoro
ceyenns a=0,6 M, a TakxKe BOJIHOBYIO Harpy3Ky Ha BTOpOil psij cBail, yia-
JIEHHBIIT OT MePBOTO Ha PacCcTOfHHE 7 M, B TOT XK€ MOMEHT BPEMEHH.
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Peuwenmne.

1. MakcumadbHylo Harpy3ky Qu onpenessiem no . 3.1.

Ipu -:: = %5§ =0,0924 no taba. 26(13) ompeneasnem k,=1,0.

[pn —;_i =é§=0.23 H %:%z 10 no rpaduxaM @ u 6, npuseieH-
HbiM Ha puc. 31(16), onpeﬂ.enﬂelv’l COOTBeTCTBEHHO a, = 0,88 u a.=1,9,

TMpu % == =1 no rpauxaM, npusesennum Ha pHc. 32(17), onpe-

peasem B, =162 n B.=1,2

CorsacHO MOSICHEHHIO K 1. 3.1 AAS NpU3MATHUYECKOH NMpPEerpaiasl yTou-
HAEM 4YMC/IEHHOe 3HaueHue KodbhduuHeHTa (QOPMbI YMHOXKEHHEM 3Haue-
Hus 8., moayuerHoro no puc. 32(17), Ha nonpaBouHui xoabduuuent 4,3,

Toraa B, = 1,2-% = 1,6.
Mo tdopMyne 45(37)

Quu = -}1—~1,0~3,14-0,6‘1~6,5~1,0~0,87- 1,62 =26 Tc.
ITo dopmyne 46(38)

1
Qe =175-1.0-06-6,52:1,0::19-16 = 6,4 1c.
60

Mpu X—6—~0,41 no puc. 33 HAXOAMM MAaKCHMaJabHOE 3HaAueHue
- o H X
x = 0,033 u 3Hauenus xoapduunenton 8, u 3, npu T = 0,23, - = 10.

Hanee no cdopmyae it4(36) BoluncasieM Q ans x=0,033 u pas psaaa
MEHbIINX 3HAUEHHA X. PesynbraThl npuseiedsl B TaGa. 28; u3 HHX Ha-
XoauM HauGoabliee 3HaueHde Q, = 6,87 tc nmpu x = 0,03.

Tabauya 28
* By QuvPus T 3 Qe 1€ Qy, T¢
0,033 0,38 1,00 0,91 5,84 6,84
0,03 0,35 0,92 0,93 5,95 6,87
0,025 0,29 0,76 0,95 6,08 6,84
0,02 0,23 0,60 0,96 6,15 6,75
2. Zou onpenemevx no n. 3.5.
IMpu —_——023 " '7 =10 no puc. 41(21) onpeaeasem zqu = 0,09 n

Zgo= 0,021, _
npH x = 0,08, f—[ =0,23 u —2— = 10 no puc. 42(22) naxoaum p,=0,49
u p.= 1,10
Ilo cpopmyne 55(47)
2qn =0:49-0,09-65 = 2.87 .
Ilo ¢popmyne 13(48)
25 = 1,10.0,021-65 = 1,50 M.
ITo dopmyae 54 (46) Haxoaum

1
Zqu = GgT (26-035-287 + 6,4-093:150) = 169 u.



3. Jlan Broporo psza Caalt, yAaleHHBIX OT BEPILIXHH BOJIHbl HA OT-
HOCHTEJNLHOE PACCTOsIHHE x,,_x—l- ! —003-|——_0 138, ompenensem Q
H 2q.

Mo puc. 30(15) npu X; = 0,138, %:O,% H -%=10 Haxoaum 8,=1,05
ud =0,21.
JIlanee no dopmyane 44 (36) seruncasem Q=2,60-1,05+6,4:0,21=4,10 e,
no gopmye 54 (46) Haxolmvn
20_410 (2,6-1,05-4,35 4- 6,4-0,21.3,37) = 4,0 m.

Mpumep 11. [as ecTecTBeHHBIX YC/AOBHiIl mpHMepa 9 TpeGyercs ompe-
aenuts Qu u 2om Ha Kojomny [1BY d=3 M, nomsepraeMyo NepHOAHIECKON

OUHCTKe OT 06pacTatus H Koppo3ud. OnbitHble 3HaueHHs Cxo= 5 # Can=2.
Coopyxente I knacca.

Pewenne.
1. MakcumanabHyio Harpysky OT BoaH Q, onpegeasem no m. 3.1,
Ipu % = -% == 0,02 nmo Taba. 26(13) omnpeaeasem k,=1,0.

Koadpduuuents: «, = 0,88 u a. = 1,77 (cMm. npumep 9). Koapduuuerts B,

u B, cormacuo mpumedaruio 1 n, 3.1 ompexeasiorcsi COOTBETCTBEHHO MO
dopmyaam 47(39) u 48(40):
By =2—33 2=10,

Mo dopmyite 45(37)

i
ol to
Il

0,67.

Qum = %-1,0-3,14-39-10,7-1,0-0,88-1,0 = 66,5 Tc.
o dpopmyite 46(38)
1
Qe = 73°1,0+3:10,73-1,0-1,77.067 = 339 1c.

[pu X_ggg 1,96 naxoaum mno puc. 33 MaxkcHMaJbHOe 3HauYeHHe

x=022, u_mno puc. 30(15) —3navenns &,=095 u 3.=001 mpu
—I;-=0,2 " —2—:13,9. Hanee no dopuyne 44(36) srouucasem Q aas

x =0,22 ¥ Npy MEeHBLUIKX ero 3HaueHHsxX. Pe3y/bTaThH BHYHCJAEHHH CBO-
AMM B Ta6a. 29 W BuGupaem HauboJbliee 3HaueHue Q, =75,7 Tc 1npH
x=0,14.

Tabauya 29
x by Qs ™ B Qmde, T Q,, T
0,22 0,95 63,2 0,01 0,34 63,5
0,20 0,98 65,1 0,05 1,70 66,8
0,16 1,02 67,8 0,16 5,4 73,2
0,15 1,02 67,8 02 6.8 74,6
0,14 1,015 67,5 0,24 8,2 75,7
0,13 0,98 65,1 0,28 9,5 74,6

2. Paccrosuue 2zgy onpeaenseM mo m. 3.5.

‘;Qu =0,08; Z—Qc =0,035 (1. 4 npumepa 9),
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Tpu %= 0,14; % =139 u 171 ~0,2 no rpadukam puc. 42(22) on-
peaeasiem
ey =08 u p.=1T7
[To dopmyae 55(47)
2g, = 0,85-0,08- 149 = 10,1 m.
Mo ¢opmyiae 56(48)
2. =1,7-0,035-149 = 8,85 u.
Mo popmyae 54 (46)

1
2Qu=T57 (66,5-1,015-10,1 + 33,9-0,24-8,85) = 9,98 m.

Mpumep 12. Ina ycaosuit npumepa 9 npu 2=0 onpenenutTb gy 4 X, a
TaKXe § B MOMEHT BpeMeHH, cooTBeTcTByOWHEHE Qy. [TocTponTs amiopy ¢ aust
TOrO )K€ MOMEHTa BpPeMEHH.

Pewenue.

1. YaeabHyio HarpysKy g, onpeaeasiem no u. 3.2.

- 30-0
2=0;, 2= 0 =1

Tpu —i_i.=0 ‘%=139 ¥ z=1 no rpapukam a u 6, puc. 39(19),

onpene rmew 8,=1,02 u e, =0,47. 3uauenns koapduuuentos k,, B, u B
onpeje.1ensl B npuMepe 9.
Mo dopmyae 50(42)

3142.42 107
qun = 1.0 =—5—75--1,0:1,02-1,0 = 5,76 1c/m.

Io ¢opmyne 51(43)

2 10,72
qew =1,0- 3 3,144 =7 T -1,0.0,47-1,0 = 3,03 1c/m.

[pu X= 3 = 1,9 naxoaum no puc. 33 x=0,2, 3,,=0,99 u 3 :=0,02

A

npu —%_02 u—=13,9.

Hanee no d)opmyne 49(41) BbluucaseM ¢ aas x=0,2 H psiAa MeHbIIHX
aHayeHH# x. PesyabTaThl BhIUKC/IeHH# cBOAHM B TabJ. 30 U BbIGHpaeM H3 HUX
HauGosbllee 3HaueHne gy =06,26 Tc/M npyn x=0,15.

Tabauya 30
x Sxu TP rm, M e Temd e, TEIM g, TC/M
0,2 0,99 5,7 0,02 0,06 5,76
0,18 0,99 57 0,09 0,27 5,97
0,16 0,96 5,53 0,20 0,61 6,14
0,15 0,95 5,47 0,26 0,79 6,26
0,14 0,91 5,24 0,31 0,94 6,18

2. 3Hauenue ¢ npu z=0 B MOMEHT BPeMEHH, COOTBETCTBYIOILHH Qy, On-
peaeasem no dopmyJe 49(41). CornacHo npuMepy 9 Qu COOTBETCTBYET 3Ha-

yenne ¥=90,14. Coraacuo ta6a. 30 npH x 0,14 ¢=6,18 1c/m.
3. Ilas noctpoenust smiophi ¢ npu x=0, 14_onpenesiuM 3HaYEHHS Guw H
gcn 0o dopmynam 50(42) u 51(43) npu z=n; 2=1; 0,8; 0,6; 0,4 u 0, dsu=
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=091 # d4c=0,31 (cornacro Ta6a. 30). PesynbTaThl pacueToB CBeleM B

by -
ta6a. 31. ITo puc. 43 npu EX=0,2 W= 13,8 onpenesum n= —~0,28, u no dop-
myae 52(44) h= —0,28.10,8= —3,02 M.

Tabruya 31

R R A B T B B S S

1,1 —3,02 1,17 6,60 6,0 0,6 3,87 1,20 7,20

1 1,02 5,76 524 0,47 3,03 0,94 6,18

0,8 6 0,81 4,59 4,17 0,30 1,92 0,60 4,77

0,6 12 0,68 3,83 3,49 0,20 1,29 0,40 3,89

0,4 18 0,58 3,28 2,99 0,13 0,84 0,26 3,25

0 30 0,51 2,88 2,62 0,11 0,71 0,22 2,84

Aniopa-q npeacTas/ieHa Ha pHc. 53.

PaccunTanHas 1o MJOWAAH 3MIOpbl BOJHOBAas Harpysxka Qu=137,0 Tc.
VsesnnueHue 3HaueHHs Qu IPOTHB onpejeseHHOl no dopmyne 44(36) cocra-
BHJO 2,4% 3a CueT NOTPEeHIHOCTH NPH NMOoACYeTe MJOCILAAHN MO TpaneuusaM.

NMpumep 13. Jano: H=30 ™, hiy =
=10,8 M, A=149 m. Onpeneants Qu 4 2om
1ia 34TONJIEHHYI0 MOKPHITYI0 MOPCKHMH 06-
pacTaHuAMH KOJNOHHY JHaMeTpoM 5 M ¢

BepxHHM cpesoM 2z=0,1H; Cye=-3.

PemeHnue.

1. TlocTpouM 3MI0pYy g AJS HECKOJBKHX
sHauenuit x=0,1; 0,12; 0,14 u 0,16. das
3THX 3HAueHWH ¥ 10 rpadukaMm Ha puc. 38
(18) maxomuM 3HaueHHss O.x=0,74; 0,83;
0,92; 0,96 u 6.c=0,59; 0,45; 0,31; 0,19.

Mo dopmyue 48(40) ﬁc=cxc=%. On-

penesseM g no gopmyae 49(41). Pesyabra-
THl BBIYUCJEHHI CBOAUM B Ta6J. 32,

dniophl ¢ npuUBeJieHbl Ha pHC, 54,
_ HanGosbuiee snauenne Q nonyueHo npu
x=0,14: Qu=157,65 Tc, npuuem 2¢=14,95 m.

§=720 refs

6,76

3,02

Pacy,
<7 Ypobein

¢

2,84

190

Puc. 53. dniopa ¢ x mpumepy 12.

Ta6auya 32

q, Tc/M

- Ty ) =

P z o, e, o Z.g;g‘ npu x
0,1 0,12 0,14 0,16
3 09 |09 |o37| 806 4,10 8,38 8,54 8,68 8,52
6 {08 |08 [030 | 716 3.28 7.24 743 7.60 7.49
12 | 06 |067 | 021 | 600 230 5.80 6,02 6,23 6.20
18 | 04 | 058|015 | 520 1,64 462 5,06 5,29 5.30
24 | 02 |o051 [013 | 456 1,39 490 441 462 464
30 |00 (05 |012 ] 448 1.31 409 431 453 455
Q tc {14653 |15241 |15765 |[15673
2o M | 148 14,9 1495 | 1490
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o Pacvemnsiil ypobens o Pacvemnsil ypobens

g=8,38rc/m 3% g =854 T1c/m 3

72

18 78

431

30 =012 30
o Pacyemnbid  ypoBens y Pacvemnsii_ypobens
q=8,68 rc/m 3 g =8,521¢/m 3
n60 4. N\ 749 ;
23
BB _n 12
3,
214 18
4,62
2% 24
z=gn LEE g x=076 30

Puc. 54. dmopsi g k npumepy 13.
Harpysku OT BOAH Ha FOPH3OHTaJIbHYI0 OGTeKaeMyio mperpaay

3.6. MakcuMasbHOe 3HAaYeHHe PAaBHOAEHCTBYIOLIE HArPY3KH OT BOJH P,
TC/M, Ha eIMHHLY JUIMHBl TODH3OHTaJbHOH OGTEKaeMOH _mperpajbl, pHC.
29(14),6, c nonepeunsiMu pasmepamu a<<0,12, M, u b < 0,12, M, RoaxHO on-
penensiteesl M0 popMmyJe

P=YPZ+ P 57(49)
AN ABYX CJAyUaeB:

C MaxXCHMaJbHOH TOPH3OHTAJNbHON COCTABJASIOMEH HATPY3KH Py, TC/M,
1IpH COOTBETCTBYIOLEM 3HAYEHHH BepTHKaJleOﬁ COCTaBJlﬂlOlI.leﬁ HarpyskH
P,, tc/m;

¢ MaKCHMaJIbHOl BEPTHKAaJbHOM COCTaBJsIONIeR HArpy3Kk# Py, Tc/M, npH
COOTBETCTBYIOILIEM 3HAUEHHH TOPH3OHTAJbHON COCTABJIAIILEH HArpy3kH Py,
TC/M. :
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Puc. 55(23). I'paguky 3nauenuii x03(PPHUMEHTOB COYETAHHH HHEPUHOHHOO By (rpaduku 1) H CKOPOCTHOrO B,
(rpaduxu 2) KOMIOHEHTOR yjelpbHOH BEPTHKAAbHOH HArpy3KH OT BOJH.
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Puc. 56. paduku 3Haveruii K03 QUUHEHTOB COYETaHHs HHEPUHOHHOTO B,y (rpadmxu 1) m _CKOpOCTHOrO 3, (Tpa-
¢uxM 2) KOMHOHEHTOB yHelbHOH BepTHKaAbHON Harpysku or soan npu HjA = 0,1.
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Puc. 57. I'paduku snavennii k03GHUUEHTOB COUETaHH HHEPLUHOHHOTO B, (rpaduxu 1) u_CKOPOCTHOrO G, (rpa-
duKH 2) KOMNOHEHTOB yIeNbHOH BePTHKaJAbHOH HATPY3KH OT BOJH npH Ha = 0,12,



Paccroanus x, M, OT IEHTpa Nperpajbl 10 BEPIIHHBI BOJHBI NIPH AEACTBHH
MaKCHMaJbHBIX HArpy30K Py M P,y LOMKHBI ONpefessiTbCsi M0 OTHOCHTE/b-

HOil BeJHUHHE )7:—';, npHHHMaeMoii corsacHo puc. 38(18) u puc. 55(23).

3.7. MakcuMaJbHyIO BeJJHYHHY FOPH3OHTAJbHOM cocTaBJsiiomweil HAarpys-
KH OT BOJH Py Ha TOPU3OHTANBHYIO OGTEKaeMylo nperpaay Heo6X04MMO oOrl-
peneastb no popmyJe

P e = Pyyd g + Prcdyes 58 (50)

rae Pen ¥ Pxc — HHEPUUMOHHBIH H CKOPOCTHOH KOMMOHEHTH TOPH3OHTAJBLHON CcoCTaBaslomIei
Harpy3ku oT BOJH, Tc/M, onpesaensieMble 110 ¢opMyAam:

1 h
Pyy = 5 1n%b? < ky0,8u; 59 (51)

2 h2
Py = E) b —T- ko2e Be; 60 (52)

8,y H Oyc — KOIGPHIMEHTE COYETAHHS HHEPUHOHHOTO H CKOPOCTHOTO KOMIOHEHTOB Ha-
rPY3KH OT BOJH, NpPHHHMaeMbie COOTBETCTBEeHHO no rpapukam 1 n 2

puc. 38(18) npu 3navenun x coraacHo tpeGosanuaM n. 3.1 nacrosuiedl riassl;

0, u e, — 0603HayeHHs Te Ke, 4TO U B N. 3.2 HacToAwlel raaBbi
Bu M B — MHEPUHOHHBIH H CKOPOCTHOH KOI(uIMeHTH GOPMEI nperpajbl ¢ NOnEpeyHBIM
ceyeHHeM B BHJE KPyra, 3JJHICAZ H NPAMOYroJbHHKA, NPHHHMAaeMble MO rpa-
duxam puc. 32(17) npu 3uayeHusix afb— AAs TOPHU3OHTANLHON M bja — Bep-

THKAABHOH COCTABJASIOLMX HArpysKu.

K n.n. 3.6 u 3.7. ns ropH3oHTaNbHBIX KPYFJIOUHINHAPHUECKUX Nperpas,
NoJABEPXKEHHbIX HHTEHCHBHOMY oOpacTaHulo, peKOMeHAyeTcsl NPUHAMATh 3Ha-
yenue Cye=4/3, a A1 nperpag 31JIHNITHYECKO#H HJIH IPSMOYTOJIBHON (POPMbI—

Cxc=% Be, TAE Be onmpeaedsiercs no puc. 32(17).
[pu onpenenenun Py no gopmyse 58 (50) peromenayercs MakcuMaJb-
HOe 3HaYeHHe ¥ NPHHAMATh 1O puc. 33 npu X= %ﬂ » @ Oxu 0 Oxc—00 Tpadu-
XC

KaMm 3 ¥ 4, NpUBeJCHHbIM Ha pHC. 33, /1t NPHHATOTO X H PANAa MEHbLIHX 3Ha-
ueHHi ero. M3 pajga nonyuenHbx 3HayeHuit P, BLIGHpaeTCs MaKCHMaJlbHOe,

3aech ¥ panee A4s onpeneeHUs KO3GPHIHEHTOB Oxy H Oxc, 2 TAKKE O
H O;c, B 6OJiee IINPOKOM JHANA30He H3MEHEeHHs MCXOJAHLIX NapaMeTpOB, 4eM
B rpadukax, npusefeHHbix Ha puc. 38(18) u 55(23), pexomenayerca moJb-
30BaThcsl TpauKaMH, NMPHBEAEHHLIMH COOTBETCTBEHHO Ha pHuc. 44—47 wu
56—A509.

3.8, MakcuMa/bHYIO BeJIHUHHY BePTHKAJBHOM COCTaBJSIOLIEH HATPYy3KH
OT BOJIH P,y Ha TOPH30HTAJNBHYI0O O0TeKaeMylo nmperpany Heo6XoLHMO -onpe-
JeNaTh no popmyJe

Ppy = — Ppdzu — Prcdzcs 61 (53)

rae P,; v P,, — MHepUHOHHbIH U CKOPOCTHOH KOMIOHEHTH BepTHKaNbHOH COCTaBAfiolLed
HArpysku OT BOJH, TC/M, onpeaeasemble mo Gopmynam:

1 h

P = ) 1na? T ko By 62 (54)
2 h?

Py = 73 1na X kol e 63 (55)

O U By — MHEPLHOHHDBIH H CKOPOCTHON KOdddHUHEHTH CcOYeTaHHSA, NPHHUMAaeMble
no rpaduxkam I u 2 puc. 55(23) npH 3nauenun x coraacHo TpeGoBaHUAM

n. 3.1 vacrosue#t raapsr;
¢; U 0, — KoadduunenTol ygeabHOH HArpyskH OT BOJH, NPHHUMaeMble COOTBETCT-
BeHHO Mo rpadukam 8 H 2 puc. 39(19) npu 3HadeHHAX OTHOCHTENhHOH

- — 2y

OPAMHATHL Zy = —f7

84 1 B¢ — o6o3Hauenns Te Xe, 4To M B 0. 3.7 HacTosme# raaswl,
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Puc. 58. I'padrku 3Havenuit k03 PUUNEHTOB COYETAHHSA HHEPUHORHOIO By (rpadukn 1) ¥ ckopocTHOTO 3, (rpadukn 2)
KOMIIOHEHTOB yjaeabHoH BEPTHKaNbHOH Harpysku OT BOAH npu Hfk =0,15.
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Puc. 59. 'pa¢pnku 3HaueHHHi KO3PpPHUHEHTOB COYETAHUSA MHEPUHOHHOFO d,, (rpadukn 1) m ckopocTHOro 3¥,. (rpa-
dHKH 2) KOMIIOHEHTOB yxeabHOHi BePTHKAAbHOH Harpy3k oT BoaH npH Hjk = 0,25.



3.9. Bennynnbl ropusonransHoil P, win BepTHKaabioil P, cocrtasasio-
WHX HArpy3KH OT BOJIH HAa eHHHILY JJIHHBI FOPH30HTAJbHON 0GTeKaeMoil npe-
Fpajabl NpH JI060M ee PacroJOXKeHHH X OTHOCHTEJbHO BepLIMHBI BOJIHBI CJle-
AyeT ONMpelessiTh COOTBeTCTBeHHO 1o dopmyse 58(50) nau 61(53), npu stom
KO3QGHUHEHTH COYETAHHSA Oqxy,

Bxc MM Oz, O:c AOMKHBI NpUHH- ”
Martbes no rpadukam puc, 38(18) /
W 55(_23) xzum 3ajaHHoro 3Haue- ¢ ne K
HHA X= =. g
iy 28 8-15 7/“‘“
—_— 40

K nn. 3.8 u 8.9. dlna onpene- 26 / /
JeHus kKo3pdpuiuueHToB 6; M g, B~ 7
GoJiee IIMPOKOM JAHANAa3oHe H3- A Y
MeHEeHHs MCXOAHbIX mapaMeTpoB, 27/ '\‘5// 7
uyeM B rpadukax, NpHBeIeHHbIX Y
Ha puc. 39(19), pexomenayerca “6f b 7
No/b30BAaTLCA rpaduKaMHu, NpH- Ve ///
BelleHHbIMH Ha pHC, 60—61. 12 A7~

3.10. MaxcumaJ/bHOe 3Haue- // ,’/ //
HHe paBHOJAelcTBywulel Harpys- '# 7 T7
K¥ OT BOJH P, Tc/M, Ha efHHHLY / ,/ !
IJHMHBL JleXKallel Ha JHe UUIUHA- 08 = : 4w/ :
pHueckolt nperpamnl, puc. 29 SN //
(14),6, nuamerp xoTopokt d<< 46 — /\' /; 4
<0,Ir, M, n d<<0,1H, M, nomx- ’ /\g\ '/ 7/’
HO oOnpejenifiThc no GopMmylde 44 7 7;
57(49) aas aByX cayuaes: ///,/’

C MaKCHMalbHOH TOPH3OH- O~ /5T~ 1~ =T o
TaJbHOH cOCTaBJsIOlLEH HArpya3- V. 03 l
KH Pyy, TC/M, IPH COOTBETCTBYIO- 0430 05 g 40 72 19z

1leM 3HAaYeHHUH BEPTHKANBHOH CO-
cTapnsiiolelt Harpysku P, te/; Puc. 60. I'padukn 3navenuit xosdpduunenton
C MaKCHMAaJbHO BEPTHKAb- yneaptoft narpyaku 8.
HOH  COCTaBJsIOIeHd Harpysku
P.w, TC/M, TIPH COOTBETCTBYIOLIEM 3HAaUY€HUH TOPH3OHTAJBHOM COCTaBJAIOLLEN
P, tc/m.

3.11. MakcHManbHYI0 TOPH3OHTaNbHYI0 Pyy W COOTBETCTBYIOUIYIO Bep-
THKaJbHYI0 P, NpoeKuiiH 11arpy3oK oT BOJH, JEACTBYIOL{HE HA eIHHHIY AJIH-
Hbl JieXalledl Ha JHe UHJHHIPHYECKON nperpanbl, HEOOXOAHMMO ONpPENeaATh
no dopmyaam:

Pew= Prydyy + Pycdye 64(56)
9
Py =— 7 Pydro 65(57)

tae Pey B Pxc — COOTBETCTBEHHO MHEPLUMOHHBI M CKOPOCTHON KOMIIOHEHTHI FOPH3OHTAMbHOI
COCTaBJsioLelt HAaTPY3KH OT BOJIH, TC/M, onpenensieMble o Gopmynam:

3
Py = 7 ynid? -ﬁ- 0, 66(58)
A
B3
Py =nd ¥ gy; 67(69)

8xu U 8xc, 0% H €x — OGO3HaueHUs Te e, uTo B N. 3.7 HacToAULEH r/aBH.
MaxkcHManblylo BepTHKaAblylo P,y H COOTBETCTBYIOLLYIO FOPH3OHTAlb-
Hle Px IlpoeKLLHl?i Harpy3kKH OT BOJIH HeOﬁXOﬂHMO NpHHUMAaTb paBHBIMH

9
P.m=—"5' xc 68

7




Py =Py 69

[Tpu pacyere Harpysok OT BOJH Ha JeXallhil Ha Aue Tpy6onpoBon B CO-
OTBETCTBHH C TPeGOBAHUAMH, H3M0KEeHHBIMH B 1. 3.10 ¥ 3,11, HaaneXHT Tak-
JK€ YUHTHIBATH H3JIOXKEHHbIE 3/1eCh DEKOMEHALHH.
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Puc. 61, Tpaduxit 3naueHnii xo3¢dHUHEHTOB yaeabHOH Harpysku e,
(cTpeakH YKa3blBAlOT IIKAJAbl €, AJS COOTBETCTBYWMMX 3HaueHu#t F/X).

1. Tlpu pacuete BOJIHOBBIX BO3MEHCTBHi Ha NOXBOAHBIE TPYGOMNPOBOLKI
HaJJIEXHT BBIAEISATh CACAYIOINE YUACTKH TPACChE:

ray6okoBoAnblt (F:2> 0,5);

MmeakoBoxuuifi (H,, < H<0,52);

npubpexubit (H < Hy,).

TpyGonpoBoabl, yKiabBaeMble Ha IM1yGOKOBOAHBIX y4acTKaxX Tpacchl, Ha BOJ.-
HOBble BO3IEHCTBHS He PACCUHTHIBAIOTCS.

Pacyernbie 3HayeHHs] TOPH3OHTANbHO!N (GOKOBO#) Pyp H BepTHKANbHOI
(nogbeMHo#) P,p COCTABAAIOLINX YAEAbHON HATPY3KH OT BOJH H TeyeHHil Ha
cB0GOAHO JexKallnil Ha AHe Tpybonposoa (puc. 29(14), 6) npu Hyp<H<0,5A
caeyeT onpeeasTb 110 popMynam:

PXP = Pyhey €082 9g -+ Py €082 ¢; 70
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Pop = Pylecy €083 ¢y | Py cos? gy, 71

rie Py v P, —ropu3oHTalbHas ¥ BEPTHKANbHasi MPOEKUHH HArpy30K OT BOJH — NOMXHbI
onpenesThcs AAs ABYX caydaes no n. 3.10 u 3.11 no dpopmynam 64(56)

1 65(57) v no dopmysam 68 u 69;
Pyr 1 Py —ropu3oHTaabHas H BEPTUKANLHAA COCTABAAIOLIME YAEABHOH HATrpPy3KH OT
JelicTBHA Ha TpyGonpoBOA TeyeHHA—cAelyeT ONpexegdaTh no GopMmynam:

v
P,y=06 ? dv2; 72

Pz‘r = "'016er; 73

%g — Yroa Mexjy HOpMalblo K ocH TpyGONpOBOLA H JAYy4oM Haberawoweil BOAHDI;

$7— Yroa Mexay HOPManbio X OCH TPyGOIPOBOLA M HaNpaBAeHHEM TEUEHHS;

Ur — CKOPOCTb NMPHAOHHBIX TeueHuil Ha paccrosHuu d OT IHa;

key — K03OOHUMERT CHHXEHYA, YYMTBIBAIOINHH HEORHOBPEMEHHOCTb HeicTBHIA
Harpysks mo pavHe Tpy6onpoBogxa, onperenseMbiii no taba. 33.

Tabauya 33
Paccrodsie MeMAY ONOPHBIMH - ~ -
TOUKAMH N0 Tpacce M;szl%e (0,25—0,5) A (0,5—1,0)A Boasure A
Tpy6onpoBoia ,25 # 6e3 omop
Kosddunuenr cHuxeHus
BOJHOBHIX Harpysok,
ke 08 0,7 0,6 0,5

2. OGecnieyeHHOCTb PacyeTHOH BBICOTHI BOJIHBI B CHCTéMe CJAEAyeT NpH-
HAMAaTh 1/ MaructpajbHbXx Tpy6GonpoBoaoB — 5%, AJA OTBETBJNEHHH Ma-
rUCTpa/bHbIX TpyGonposogos — 13%.

3. TopusoHTa/ bHAs H BepTHKaJbHAas NMPOEKUHH HArpy3ok OT BOJH Ha
cB060JHOMeK ALK HA JHe TPYOONpOBOA B Mpejesax npubpexkiblX YUacTKOB
Tpacchl, Koraa H < Hyp, HOMKHDE PACCYHTHIBATRCA 110 yKasaHuaM 1. 3.11, npu
3HaueHUsIX Pyy U Py, IONyYeHHBIX o dopMyaam 66(58) u 67(59) u ymHo-
JKEHHBIX Ha KO3 PHIUEHT kup, ONpefenseMblii no dopmye

Rycp — Bp\L71
k,,,,=1+1,2(iﬁﬂ) , 74

rie fixp — BHCOTa BOJIHEL nepex obpyuwenneMm (npu Hyp); Aup — BHcOTa NpHOOiHON BOMHL,
KoTOpas onpeaensercss no yxkasanusm nn. 20 u 21 npuaoxenus 1.

4. Tlo nosyyeHHLIM pacYeTHHIM 3HAYEHHSIM TOPH30HTaNbHOIN P,y H Bep-
THKaAbHOI P, COCTaBAAIOMIMX Y1€,1bHON HATPY3KH Ha CBOOOJHOJEKAUIMH Ha
JHe TpyGONpoOBOJ BHINOJHAETCS pacyeT YCTOHYHMBOCTH TpyGonpoBoaa B CO-
OTBETCTBHH C NEHCTBYIOUIHMH HODMATHBHBIMH TpeOOBAHHSAMH O NMPOEKTHPO-
BaHMIO COOPYKEHHH, NOJIBEPIKEHHBIX BO3ACHCTBHIO BOJIH.

Mpumep 14. JLauo: ray6una y coopyxenus H=>50 M, 4 =10 M, A=
=100 M. Tpe6yercs onpeneantb Py, P,y ¥ COOTBETCTBYIOIIHE HM 3HaueHHA
P, u P, Ha rOpPH30HTaJbHLIA 3JeMeHT CKBO3HOro coopyxeHus | kKnacca, pac-
N0JOXKEHHbIH Ha ypoBHE Zn=>5 M, d=0,5 M. [To onbITHEIM AaHHBIM Cyc=1,33.

Peuwenmne.

1. MakcuMasbHYI0 BeJIMYHHY FOPHU3OHTAJBHOH COCTABJSAOUIel HATPY3KH
OT BOJIH onpenensiem no 1. 3.7.

Ipu —%— =%0%=O,005 mo ta6.a. 26(13) onpepeasem k,=1,0.
H _ 50 x 100 50 — 5

M 5 =36 = 0% 7 =1 =19 2=
rpadukam @ ¥ 0, npuBesenHbiM Ha puc. 39(19), 0,=0,7 u ¢,=0,19.
[Mo rpaduxam, npusesennsiM Ha puc, 32(17), onpeneasiem B, = 1,0,

a no dopmyne 48(40) — B, = %.

=0,9 omnpeaeaseMm 1o
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Tlo gopmyae 59(51)
1
Py = 7'1'0'3’142’0’52‘113%’1’0'0’7'1’0 = 0,0862 /M.
TTo ¢opmyae 60(52)
2 10
Pe =~§-1,0v3,l4-0,5~1—0—0~1,0?'0,19-1,33 = 0,265 Tc/m.
3a/aBasch Pa3iHUHBIMH 3HAYEHHAMH X, N0 rpadukam | u 2, apuBeneH-

HbM Ha puc. 38(18), oupenensiem Oxu H dOxe, H Zanee no Gopmyne 58(50) BhI-
uncaseM Pyy. PedyabTaThl Bhlunc/eHnit cBoguM B Taba. 34.

Tabauya 34
S I B I 7
0,01 0,05 [ 00043 0,995 0,263 0,267
0,02 0,11 0,0094 0,99 0,262 0,271
0,03 0,19 0,0163 0,97 0,257 0,273
0,04 0,23 0,0198 0,94 0,249 0,269
0,29 0,95 0,082 —0,05 —0,013 0,069

TakuM 06pa3oM, Pry=0,273 Tc/mM npn x=0,03.
2. MakcHMaJbHYIO BEJHYHHY BEPTHKAJbHON COCTABJAIOLLEH HArpy3KH
OT BOJIH ofipedesieM no n. 3.8.
Tpu % =0,5, —);l— =10 u z=0,9 onpexeasem mno rpapuKaM é H 2,
npuseseHHuM Ha puc. 39(19), 8,=0,7 u ¢, =0,19.
o popmyane 62(54)
Py =-%~1,0~3,142-0,52--11030‘1,00,7‘1.0 = 0,0862 Tc/m.

Mo dopmyse 63(55)
10+
Py = %—~1,0-3.14~0,5--1—0—0-1,0’-0,|9-1,33 = 0,265 tc/m.
3anaBasich PasTHYHLIMH 3HAYEHHAMH X, MO rpadukaM / H 2, npHBEACHHHM

Ha pHc. 55(23), onpenenseM d.u H d:¢, ¥ nanee no popmyae 61(53) Bbiuncan-
eM Py. Pe3yabTaThl BEIYHC/IEHHI CBOAHM B Tabu. 35.

Tabaunga 35

o e | Tl | e | e |
026 006 | —00052 | 0995 | —0264 | —0269
0,28 019 | —00163 | 097 —0257 | —0273
0,29 025 | —00215 | 095 —0252 | —0274
0.30 0.31 —0,0267 | 091 —0241 | —0,268
003 | —099 0,0853 | 0,03 —0,008 | 0,077

Takum o6pasom (cMm. Takxke Taba. 34), npu x=0,03, P,y=0,273 1c/M,
P,=0,077 1c/m, a npu x=0,29 P,y= —0,274 T¢c/™M n Py=0,069 tc/m.

TMpumep 15. T ano: Mopckoll ryGOKOBOAHbIA BBITYCK CTOYHBIX BOL.
Hapyxublit guamerp Tpy6onpososa d=0,45 M; naad 4 npodusb Tpacchl
npeicTaB/leHbl Ha PHC, 62; CKOPOCTb NMPHAOHHOIO BIOJbLOEPEroBOro TedyeHHs
Ha BO3BLIUIEHHH d OT YPOBHS NHA Ur=0,4 M/c, HanpaBJeHHe TeYeHHS NepneH-
IUKYJAPHO OCH TpyOONpOBOAA; 3/JeMEHThl PacyeTHOH BOJHBI Ha TayOOKOH
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Bofe — Arisy=5,5 M, A=100 M, T=8 ¢c; 0GbeMHbI{I Bec MOpCKOil BOAbL Y=
=1,03 Tc/m3.

Tpebyertcs onpefeqHTs BEJIHYHHY HArPY30K OT BOJH M TeUeHHH Ha Jexa-
ui Ha 1He TpyOONpPOBO.

Peuwenmue,

Tpacca Tpy6GonpoBoga pas6uBaeTcs Ha Psif yuacTKOB C y4eTOM MosicHe-
Hus 1 kK m. 3.11. lna KaxXAOro yyacrtka onpegessiercs cpeanss pacueTHas riy-
6uHa Mopsa. 3aTeM Ha nJaHe aKBaTOPHU B pailoHe Tpacchl TpyOonposojaa mo

2)
: J

7

/ /
5 /a0 - 235

P P i e

y
[AN 7 7 - 0
VN4 s
y\( Ve // \1
Ve

//anpaﬁﬂeﬂue
B83onvdepezobozo
meveHun

OmmGna,m| —55-10 -15 -18 =22 ~32 -38
Nggacwa] 1 | 2 | 3 | 4 | &

Puc. 62. K npumepy 15 pacuera Harpysox Ha noaBogusbiit Tpy6o-

npoBoa
a~-niax pedpakuHil BOAH NO Tpacce Tpy6onposoaa; O - npoduap AHa mo Tpacce
Tpy6onporona; I—tpybonposon; 2—aunny ¢GhponTa BOMI; I—AYY BOIH.

ykazauuam 1. 18 npunoxenns 1 cTpouTes naan pedpakiiy Aas OnpeleeHus
YIJIOB HOAXOAa BOJIH K Tpacce TpyGomposoxa gs, a no nm. 16—I19 Toro xe
NPUAOKEHHS ONpPENEeNsIOTCs PACUETHble 3HAUEHHST 3JeMEeHTOB BOJH 5%-HOH
oBecrieueHHOCTH (A5 M A) LS Ka)KJOro yyacTKa Tpacchl. PesysbTaThl pac-
yeToB NPHUBeAeHL B Ta6J1. 36. [Toc/se10BaTeIbHOCTL BHIYUCAEHHN HATPY30K Ha
Tpy6ONpOBOA NpoC/IeIHM Ha IPHUMepe BTOPOTO yyacTKa.

Ilo dopmynam 66(58) u 67(59) onpenensieM cOOTBETCTBEHHO MHEPIHOII-
HbIH Py U CKOPOCTHON Pyc KOMIOHEHTH FOPH3OHTAJNbHOH COCTABJARIONEH Ha-
rpy3Kku oT BoJH. 151 aTOTO N0 rpaduKaM, npHBeAeHHbIM Ha puc. 39(19) u 48,
npu H:A=0,173, A: h54=16,5 0 2=0 Haxoaum Ko3Ppduunent 0,=0,57, u no
pac. 39(19), 49, yuurtniBas HEJHHEHHOCTh, N0 HHTEPIIOJIALME MEXKIY 3Haye-
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Tabaruya 36

PacueTHbIe X3PAKTEPHCTHKH 3HaYeHMs PACYCTHHIX XapaKTEPUCTHK LA YYacTKOB
Y4acTKOB Tpacch 1 9 3 4 l 5
Cpeauss pacueTHas ray- -
6una Mopa H, m . . . 5 14 20 27 35
dneMeHTHl  pacyeTHOl
BOJHBI -
hgpoM . o o o oL 3,8 4,9 5,1 5,2 5,3
L 56 81 87 |92 96
H: e 0,09 0,173 0,230 0,294 0,365
N R 147 | 165 170 | 177 | 181
Yroa mnoaxoxa BOAH ¢g,
TPAL  + v ¢ v o b u s 65 50 45 40 35

HHSIMH, CHTBLIMH C 3THX TPadHKOB HpH O/MHKAKUIHEX OTHOCHTENbHBIX I1y6HHAX
H i, — ko3ddunueHT e, =0,165,

3 9
Py = T-1,03-3,14‘-’-0,459-g-1--0,57 = 0,0532 1c/m;

4,9
Pee= 1,03-3,14-0.45-?1- -0,165 = 0,0711 Tc/m.

ITo puc. 33 aaa napamerpa X=g’g§%=0,75 HaxoOAHM 3HayeHue

x =0,061, u no rpapukam 3 u 4 npu H:x=0,173 u \: ks = 16,5 on-
peaeasem 3., = 0,56 u 3, =0,79.

CoraacHo n. 3.10 paccMaTpuBaeMm aBa Cayuas:

a) P, u P,; no dpopmyare 64(56) P,,=0,0532.0,55+ 0,0711-0,79 =
= 0,0855 Tc/m;

no Gopmyae 65(57) P, = — 2-0,0711-0,79 = — 0,1012 7c;u;
6) P, u P, no gopmyne 68 P, = —%-0,0711 = — 0,128 1¢/M,

1 1o ¢opmyae 69 P, =0,0711 1c/m.
[Mo dopmynam 72 u 73 HaAXOAHM TOPHSOHTAJIBLHYI0 H BEPTHKaJLHYIO
COCTaBJAAIOUIHE HATPY3KH OT TeueHHs:

1,03
Pp= 0’6'§-,8—l -0,45.0,4% = 0,0045 TC/M™M;

Py = — 0,6-0,0045 = — 0,0027 Tc/m.

PacuerHble 3HaueHHsB TOPH3OHTANbHOH P.p W BepTHKaNbHOH (MOABEM-
10#) P.p COCTABJAIOINX yAe/IbHOA HATPYIKH OT BOJIH M TeueHHUii Onpenensior-
CA TaKXe mJis ABYX cayuaeB no dopmyaam 70 u 71. Koabduunent Ren=0,5
(mo raba. 33).

a) P, =0,0855-0,5cos?50° 4 0,0045-1 = 0,0217 1c/m;
Py = —0,1012.0,5-0,41 — 0,0027-1 = — 0,0237 1c/m;
6) P, =0,0711-0,5-0,41 +0,0045-1 = 0,0187 rc/m;
P,y = —0,128.0,5-0,41 — 0,0027 -1 = — 0,0289 rc/m.
Mo HalifeHHbIM PACUETHBIM 3HAUEHHSAM HAarpy3oK OT BOJH H TeyeHHs Aa-

Jiee BBINOJIHAETCS pacyeT YCTOHYHBOCTH TPYGONpOBOAa Ha AHE MOPH,

82



Harpysku ot paaGusatowmnxcs BosH HA BePTHKaNbHYI0 0GTekaemylo nperpany

3.12. MakcuManbHylo Harpy3Ky ot pasGHBalOIHUXCA (pa3pyLIaOMIUXCS)
BOJH Qpu, TC, HA BEPTHKAJbHYIO LHJIHHADHUECKYIO NIperpany, AHaMeTp KOTo-
poit d<<0,4 H, M, Heo6x00nMO OnpeLe/siTh M0 3H A4SHHIM BOJIHOBON HATPY3KH
Qp, MONYYEHHON A/51 psiga MOJOXEHHH nperpajbl OTHOCHTE/bHO BEPIIHMHBI

X X
BOJIHbI (puc. 63(24),a) c unrepsajom 0,1 I_TO,'Haanaﬂ c 170=0 (rme x —

J;
pc l
x. aj
035 /D$_‘>' I Pacv‘
4 (N sf <t yposens
LINSL S Ty
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Puc. 63 (24). Cxema K onpeneneHulo Harpy3oK oT pas6HBAIOMKXCH BOJIH
H rpadukH 3Hauennii xoadduumenton dpy, dpc.

paccrosiue, M, OT BePUIHHLI pa36GHBaAIOLIEHCA BOJHbBI 10 OCH BEPTHKAJbHOHR
UHJAHHIPHYECKOH nperpaibl).

BonnoBas Harpyska Qp, TC, AJA JI0O0Oro HO/N0XKEHHS [lPIJIPIH}IpH'-leCKOI:I
nperpaibl OTHOCHTE/JIbHO BEPUIMHLI BOJHB JO0JXKHA ONPEAENAATBCS IO (I)Op-
myane

Qp = Qpn + Qpc, 75(60)

rxe Qpy ¥ Qpc — MHEPLHOHHBIH H CKOPOCTHOH KOMITOHEHTBI HAarpysKH OT Pa3GHBaIOIIHXCA
BOJH, TC, ONmpexenseMble N0 Gopmynam;
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1
Qpu = 5 yrd? (1 + nps) 3pus 76(61)

2
Opc- =F Yd (H + ngs) Hodpe, 77(62)

rae  Hy,—ray6uxa Boxbl oA MOXOWBOil BOAHLI, M, IPHHEMaeMas pasHoil (puc, 63(24), a):
Hy = H — (hpg — Mpg); 78(63)

hpp — BhICOTA (TPaHCHOPMHPOBANHOI) BOAHLL, M, MPH fIePBOM OGPYUIEHHH B Men ko=
BOAHOH 30He C cOGaoaeHHeM yCaoBHS fps < 08H;

7ps — APEBbIlICHHE HAll PACYETHLIM YPOBHEM BOAb BEPUIMHBL (NpH NEPBOM o6py-
IEHHH) BOAHBI, M;

Bpm M Bpc— HHEDUHOHHLIH M CKOpPOCTHOH Ko03(@uuHEHTEHl, NpPHHHMaeMble N0 Tpaduxam
puc. 63(24), 6.
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Puc. 64 (25). Tpadukn 3HaueHuii HHEPUHOHHOTO gpy M CKOPOCTHOFO &p¢
ko3dduunentos,

3.13. YaenpHyl0 Harpy3ky oT pa3GHBAIOUIHXCA BOJH §p, TC/M, Ha BEpTH-
KaJbHYI0 LHAHHAPHYECKYIO Iperpajy Ha r/y6HHe 2, M, OT pac4eTHOTO ypOBHs
(puc. 63(24),a) npu OTHOCHTENbHOM YJAaJeHHH OCH Mperpajbl OT BEpUIHHbI

X
BOJIHb 7 Heo6x0JHMO onpeneaaTs no popmyne
[
9p = qpu + 9pcs 79(64)
TAe gpg H pc— VHEPUHOHHLIH M CKOPOCTHOH KOMNOHEHTH YIeabHOH# Harpysku or pas-
6MBAIOIMMXCS BOAH, TC[M, Ha BePTHKAAbHYIO iiperpany, onpeieiseMmbie no

dopmyaam:
1
Gpu =5 Yrdepy; 80(65)
2
dpc=TF§ 1d (H + ps) epei 81(66)

epu M €pc — HHEDPIHOHHLIH H CKOPOCTHOH KOIDOhHIHEHTH, NpHHHMAEMble COOTBETCT-
BeHHO 10 rpaduxam a u 6, npuBejeHHbIM Ha piHc, 64(25), npu 3nave-
HHAX OTHOCHTEAbHOH rayGuHbl

H—2z2
Ho
K nn. 3.12 n 3.13. 3nayenns KoapduuneHta dpc Bceraa NoNOKHTEbHDI,
a 3navyesus Kodpduuuenta dpy CAEAyeT NPHHHMATDL NOJIOKHTENbHbLIMH NPH
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X
,—‘: >0 u oTpuuaTeNbHLIMH — [pH 7. <0 (monoxutenbHbie 3HaYEHHA X OT-
0 0

CYHTHIBAIOTCA OT BEPLIMHBEI BOJNHBI B HaNpPaBJCHHH PacnpOCTPAHEHH: BOJIHH,
cM. pHc. 63(24),a).
Touxa npH/IOXKEHH MAKCHMAJbHON HarpysKku Qpy onpenensercs no snio-

pe YAeJbHBIX BOJHOBBIX Harpy30K, NOCTPOEHHOM COrjacHo ykasanuaMm n. 3.13
X “
s $a3sl BOMHDI H,» COOTBETCTBYlOeH Qpm.

Pacyer BoJiHoBO#t Barpy3ku Ha nperpaay no nn. 3.12, 3.13 npoussoantcs
IJiS BOJIH C BhIcOoTOl oGecneuenHocTbio 1%, HenbiThIBalOUIHX nepBoe o6pyuie-
HHe B CTBOpe nperpaibl NpH ray6une H=H,p. D1eMeHTH 3THX BOJH onpeje-
asotes no nn. 20, 21 npuaoxkenus 1. Tlpu 3TOM 10MKHBL GBITh PACCMOTPEHH
ZBa pacyeTHHIX CJy4as.

[TepBhlii cayuyait —y nperpaibl TIPOHCXOAHT nepBoe oOpyuleHHe (H=
=Hyp) TAYGOKOBOAHBLIX BOJMH ¢ BHICOTOf ofecmeueHHocThio 1% B cucreme
pacueTHoOro (1o Kjaccy coopyxeHus) wropma. Ecan okaxerca, uto yKasak-
Hble BOJHbI 06pyLIHBaioTcs Bnepean nperpanbl (H <Hyp) H, Takum obpasom,
COOpY)KeHHe OKa3bliBaeTcsl B MPHOOHHON 30He, TO cjledyeT pPacCMOTPeTh BTO-
poii cyuail, KOraa y nperpaabl IPOHCXOLHUT NepBoe o6pylleHHe BOJH ¢ BbICO-
Toil oGecneyeHHocTbio 1%, HO NpH WITOpME MeHbillel HHTEHCHBHOCTH, ueM
pacuetHslii. [TapaMeTpbl rAyGOKOBOAHBIX M Pa3pyMaioillHXCA BOJH A 3TOrO
IITOpMa ONpeAesfloTCs noAGOpoOM corjaacHo npuaoxenuio 1, nm. 13, 15, 20,
21, ucxos u3 ycnosusi H=Hy,.

Ecau noc/ie onpefenenus BHICOTH pa3pywiaiomieiics BOAHb hpg U rny6u-

Hbt Hy 0KaXkeTcsl, 4TO OTHOIEHHE Tpl: >0,8, To ero cieayeT NPHHATL PaBHbIM

(]
0,8. Ipu stom pacuetHble 3HaueHus H, onpenensiioTcs no gpopmyne

H+"Ipn
Hy—= — %"
o 180 '

MCXOAS H3 NPCATNOJ0KEHHS, UTO [I0/10XKEeHHe BepIUUHbl rpeGHA paspyinalolei-
51 BOJIHBI He H3MEHSETCH MO BLICOTE Nperpajbl.
3navenns KosdpdHUHENTa epe BCOria NOMOXKHTEJbHBI, a 3HAUYEHUS KO-

X
(UUHENTE epy CJELYET NPHHHMATb NOJOXKHTENBHBIMH NpH 77 >0 1 oTpHua-
0

82

x
TeNLHBIMU — IPH 7 <0.
Bepxusis Touka sniopbl yAeJdbHEIX HArpy3ok Ha mperpajy Aas paccMart-
. X =
puBaeMoii ¢ asul BOJHDI 7, OPeAensieTcs no 3HaueHHio 2, BbIOHpaeMOMy Ha

YpOBHe TOYKH MepeceyeHHs COOTBETCTBYMOWleH KpHBOH Ha puc. 64(25),6 ¢
NYHKTHPHO! JMHMeH (OrpaHHYHMBAIOWAs KpHBas), XapaKTepusyiollell mpo-
$HuAb paspylnalouieiica BOJIHBL

Mpumep 16. /L ano: coopyxenne I Kiacca KanHTaJAbHOCTH; BEPTHKAb-
Hbie cBan d=0,50 M u d=1,6 M; ray6una y coopyxeHus H =10 M; yk/a0oH nHa
m. =100; ckopocts BeTpa W=20 M/c; pasron D=675 kM, pebpakuus or1-
CYTCTBYET; BOJIHEHHe YCTaHOBHBLUEECs.

TpeGyeTcs onpefesHTb MaKCHMaJ/bHble pPaBHOAEACTBYIOLIHE BOJHOBRIX
HArpy30K M OpAMHATHI TOUeK NPHJIOMKEHHS STHX Harpy3oK AJs yKasaHHBIX
cBai.

Pewenue.

1. Onpenensem cpenHue 371eMEHTH BOJAH Ha TJIyOOKOH BoJe MO MPHUJO-
xenuio 1, n. 13 puc. 116(38).

D 9,81.675000 z
Buuncasenm £ ==9‘—-2%——— = 16550, otkyaa no puc. 116(38) %‘:

=0,110 u ng = 4,82; COOTBETCTBEHHO, /i, = 4,70 M, = 9,82 c.
Bricota ray6okoBogHO#H BOJHBbI oGecrneueHHocThI0 1% onpepensercs no
n. 15 ¥ puc. 117(39). [Tapamerp :fvif= 16550> 12000, otkyaa mo puc, 117(39)
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Fay6oxoBoanas 3oHa

T X Pt
"m' [ £ 3} kl % ral%,
c M

n/n w, &b, &hoy
Mic w? W3

1 20 16550 0,110 4,82 4,70 | 9,82 150 2,42 11,40
2 18 20270 0,115 497 380 | 9,13 130 2,42 9,20
3 18,5 19300 0,114 4,95 3,97 | 935 136 2,42 9,60

nonyuaem ki =242, a hep1y =2,42+4,70=11,40 m. Cpennss An1uHa BOJH Ha
riay6okoit Boae onpefensiercs no gopmyse 187(151) npu v=9,82 c:
— 9,81.9,822
ha="3314"
2. OnpepeJsenye pacyeTHOH 30HB BOJIHEHHS B MeCTe pacno/oXKeHHs co-
OpYIKeHHS,
Caynadi 1. OnpepensieM KpHTHuecKyw ray6uny Hip npu nepsom o6py-
IIeHHH JYGOKOBOAHBIX BOJIH pacueTHOro uiropMa 6e3 yuera pedpakuuu
(kp=1).

=150 M,

Coraacio 0. 21 mo puc. 125(42), nosnaras B nepBoM NpHOJIHIKEHHH
h, Ok 11,40
o= AX — ' =(,0121, ¢ yuetoM yK/IOHa AHa 1:m.=0,01, no

g gt 981.9.82 y
KpUBOH 2, onpejnenseM _IL"'=O,1OI, otkyaa Hypr = 0,101-150 = 15,15 M.

T

CorJaacHo TpeGoBaHHAM, NpHBeAEHHHIM B . 17, 18, npu _7"—‘£=0,101
A

npuEuMaeM no puc. 125(42) u Ta6a. 105(39) sHauenus xo3dduuHeHTOB
k,=0,933 u k, = 0,86; koabdunuent B, = kiy = 2,42 (cM. Bhiuie); KO3p-
¢uuneut pedpakuun ky=1.
[To ¢opmyae 191(153) onpenesnsieM BHICOTY BOJIHBEI 0GeCneYeHHOCTHIO
1% Ha rayGuue Hyy
(1) gy = 0,9331.0-086-2,42:4,70 = 9,13 m.

Tlo puc. 125(42), moaarasi BO BTOPOM NpuGIHIKEHHH

e Mmsdmg 913

T o2 981-98%®

— = 0,00968,
'4d 4

H,
¢ yueToM ykJaoHa aHa 1:m,= 0,01, no kpusoii 2 onperensieM -%"—:
TaA

= 0,080, oTkyna uckoMas Kputhueckas ray6usa H,,=0,080-150=12,0 m.

Tak Kak nepBoe oGpylleHHe riAyGOKOBOLHLIX BOJH [POHCXONHT Ha TJay-
6une, Gosabulel, yeM raybuHa y coopyxenus (12>10 M), To nocjeaunee oka-
3bIBaeTCsl B NPHOOHHON 30He; COOTBETCTBEHHO 3TOMY CJelyeT BbINOJHUTh Pac-
yeTHl AJ19 cayyas 2.

PesyabTaThl pacyeToB 3/J€MEHTOB BOJIHEHHSI AU PACYETHOrO MO KJjaaccy
coopyxeHlusi wropma (cayuaii 1) npexcrapiaens B Ta6a. 37, crpouka 1.

Cayuad 2. OnpejennM mapaMeTpsl o6GpylIHBaloLiefica B CTBOpPe COOpY-
JKEHHMs1 BOJIHBI ¢ BBICOTO#H oGecneueHHOCThIo 1% B cucteMme wTopMa, HMeloLLe-
TO MeHbILYI HHTEHCHBHOCTb, YEM PACUETHbI LWITOPM, NpPH TOI JKe IJNHHE pa3-
roHa. 3ajaBascb pasjHYHBIMH CKOPOCTSMH BeTpa, MeHblIWMH, yeMm 20 M/c,
NOBTOPUM pacyeTbl [yxp, 1OGHBasfCh BbIMOJHEHHS YCAOBHA Hiyp=H=10 wm.
Pacuersl cBoguM B Ta61. 37, cTpouku 2, 3.
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Tab6ruya 37

Teppoe npubauxenye Bropoe npubanxkenue
h
ﬁ-i_m_ H_xpl Hypl, ky kg (hl,‘)ﬂxply My ( 1%)H,p) Hyp Hyp,
& oy | M P g Ara "
0,0121 0,101 | 15,15] 0,933] 0,86 9,13 0,00968 0,080 12,0
0,112 | 0,002f 12,0 { 0,94 | 0,852 7,35 0,0090 0,073 9,48
0,112 | 0,092| 12,5 | 0,94 | 0,852 7,67 0,00895 0,073 9,93

Takum o6pasoM, Ha riuy6une Hyp=9,93=~10 M GyayT ucnbITHIBATH mep-
Boe of6pyuuenne riyGOKOBOLHbIE BOJHBI, HMMEIOLIHE C/ELYIOLHE 3JIeMeHThI:
hra=3,97 M; hra15 =9,60 M; Ta=9,35 ¢; Arn=136 M (Talba. 37, crpoka 3).

3. OnpexesieHne 3J1eMEHTOB BOJIH B MeCTe€ o6pyiueHus npu H=H,,=
=10 M. BeicOTy BOJHBI O0€CNEeUeHHOCTHIO 1% Ipu NepBOM OOpYLIEHHH
ﬁfﬂl% = Hgp1x oONpejensieM mo npuaoxcenuro 1, m. 20, puc. 125(42). Ilpu

%=%=0,07S5, ¢ yuetoM 1:m,=0,01, no kpusoit 2 puc. 125 (42)
rn

h
HAaXOJHM —“i.%‘ = 0,009, OTKy/Za BHLICOTa Pa3pylIaloWeNcs BOMHB Hpp 15y =
T

=Hhpp 1% = 0,009-9,81.9,35°=7,70 m. [lnuna sTOH Bgnnu onpezeasercs
no BepxHeH orubGaiowei xpusoil puc. 123 (41) npu A_“p = 0,0735; noay-

ra

uaem M — 0,77, OTKYA2 Ay =0,77-136 =105 m.

Bor;wmeuue rpeGHsi 06pYLUAOLeACs BOJHEI 7, C BHICOTOMH O6ecIeueH-
HOCTBIO 1% onlelenenﬂerca no BepxHeRl oru6aiolleli KPHUBOM HA PHC.
118(40). Tipn =2 =0,0735 nonyuaen h"“: =0,83, oTKyMa =

TA pB1%
=0,83-7,70 = 6,40. '1y6una OT NOLOLIBH paspyluaiolleicsi BOJHH 10 JAHa
paBHa

Hy = 10— (7,70 — 6,40) = 8,70 .

h 7,70 h
OTHowenue ";:‘" =570 = 0,885>0,8, [Ilpunnmaem 7}:—=0,8 H Bbl-
yucasieM pacuerHoe 3Hauenue H, no ¢opmyae 82
10 4 6,40

°=_1.T0—=9’12 M.

Toraa pacuyetHas BeJWYHHA fips PaBHA
hps=0,8H,=0,8.9,12=7,30 m.

4. Onpefenenne MaKCHMaJ/bHOM BeJIHUMHBI H TOYKH NPHAOKEHHS HATPy3-
KH OT pa3pyllaioliuxcs BOJIH Ha UMJAHHApPHYecKHe cBan auametpom 0,5 n
1,6 M.

a) Caasa aramerpom d=0,5 M.

OnpenenseM HauGoabluHE 3HAUEHHUSA CKOPOCTHOM Qpc vaxe H MHEPHLHOH-
HO# Qpy yage COCTABASIOLHX BOJHOBOH Harpysku no m. 3.12. Tlo puc.

63 (24), 6 upu H—’:-_—o TMOAYYAEM  Boc waee = 0,375, a npw ,’;—o= +0,80—
8pm Make =™ i’01236-
Ho dopmynam 76 (61) u 77 (62) npu y =1 1/M%, H=H,,=10M, H,=
=912 M H 7,=6,40 M
Qpawaxe = £ 0,5-1,0-3,14-0,52.(10,0 -+ 6,40)-0236 = + 1,52 Tc.
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Qpe make = 1,0-0,4-0,5- (10,0 4 6,40)-9,12.0,375 = 11,20 1c.

1,52
Tak xak OTHOLIeHHE Q_S:c“:_:“c = 1755 = 0,136 < 0,20, T0 coraacho
K »

npuMeuantio 3 k m. 3.1 33 pacueTHYI0 MAaKCHMAaJbHYIO BOJHOBYIO Harpys-
Ky npunuMaem Qpeuaxe = 11,20 Tc. TlocTpoenune smiOpu  yAeabHHX Harpy-
30K NMPOH3BOAUM 1O M. 3.13 mpH yuete TOALKO CKOPOCTHOH COCTaBASAIO-

el HATPYy3KHU gp = Jpc M 7% =0.
Coraacno dopmyJe 81(66) mosyuaem
@pc = 04-1,0-0,5 (10,0 + 6,40) epe = 3,28cpc, TC/M,
3HaueHHs CKOPOCTHOrO KO3(dHIHEHTA &, oONpejeaseM MO KPHBOI,
COOTBeTCTBY 01l e ﬁ’:—'—- 0 na puc. 64(25), 6, 3ajaBasich pasiHYHBIMH 3Ha-

- H—2
YEHHAMH OTHOCHTE/NbLHOR MMYGHHBI Z= —f
0

BosBbllieHHe COOTBETCTBYIONLHX CeUeHHI HAJ AHOM BbluHc/seTcs no dop-
Myne y=H—z=Hyz, M. Tlo BblUMCJIEHHbLIM B3HAUEHUAM gpe ONpeReasieM
Qpe Maxc KaK MJOWAAb SMIOPH §pe, H BHIYHCASEM BLICOTY TOYKH MPHJIOXKEHHS
Qpe make HaJ JHOM. Pesyabrartsl pacuetoB cBoauM B Taba. 38. Bricora Touku
npunoxeHnsa Qpc maxe HaJ AHOM paBHA

3 Q12186

= = == = 10, .
yQpc vake  Qpepaxe 11,495 86 v

6) Csas guamerpom d=1,6 M. [1pu Tex ke 3HayeHHAX NapaMeTPOB BOJIH
no dopmynam 76(61) u 77(62) nonyuaem:

Qo maxe=+0,5-1,0-3,14-1,6%(10,046,40) - 0,236 = 15,60 1c;
Qpe maxe=1,0:0,4-1,6(10+6,40) -9,12.0,375=35,7 7c.
Tak Kak oTHOlWEHHe %=0,438>0,20, TO HauboJblllee pacyeTHOe 3HA-

yeHHe BOJIHOBOM Harpy3kH onpejensieM NoAGOpPOM, KaK CyMMY CKOPOCTHO#
H MHEPLHOHHOIl COCTABAAIOILUX A%t pasjnunblX Gas Bonibl, COracuo n. 3.12.

Tabauya 38
1
1, L [8Qi=5ayX | i= Vi1
- | y=Hg, Toc=" [gpc, +4pes 1| 2 2Y= 2% M PR L
z M pe 1=3,28¢y, TC/M XYYy X(4pe; 7 AV gy
TC/M PR A dpe 1) M
. M TC
1 2 3 4 5 6 7 8 9
1,8 16,4 0,588 | 1,928 3,488 0,45 1,570 15,95 25,06
1,7 155 [0.477| 1,560 2,850 045 1,283 1505 | 19,30
1,6 14,6 0,394} 1,290 2,377 0,45 1,070 14,15 15,15
1.5 137 10332 1,087 2,019 045 0,910 1325 | 12,05
14 128 10,284] 0,932 1,640 0,95 1,560 11,85 | 18,50
1,2 10,9 0,216] 0,708 1,279 0,95 1,215 10,05 12,75
1,0 91 10174 0,571 1,050 0,90 0,945 8,20 7,75
0,8 7,3 0,146 0,479 0,925 0,90 0,832 6,40 5,32
0,6 5,5 0,136 0,446 0,830 0,95 0,788 4,55 3,58
04 36 0,117} 0,384 0,748 0,90 0,674 2,70 1,82
0,2 1,8 0,111} 0,364 0,721 0,90 0,648 0,90 0,58
0,00 0,00 0,109} 0,357
Qpc make == 2AQ; = 11,495 EAQ,‘I',' = 121,86
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B aroM cayyae HHepUHOHHAS COCTaBJAIONIAN BOJHOBOH Harpysku ompe-
nensierca no dopmyne 76(61)
Qpu=05-10-3,14-1,62(10+6,40) 8py=66,2 8pu, Tc,
a CKOpocTHas cocTabJastoulas — no popmyae 77(62)
Qpe=1,0-0,4-16(10+640) 9,12 6,c =950 8pc, TC.
3HaueHUst KOsPHHUHEHTOB Opy U dpc OnpesnensieM no puc. 63(24), 6, 3anana-
SIChb PA3NHMHBIMHU 3HAYEHHSIMH ﬁo, HayuHas ¢ %0=0 C MHTEpBa/JOM uepe3
0,1. Tak Kak x>0, 10 8pc>0 H 8py>0. Pacuern cBesiensl B TabJ1. 39.
3a pacyeTHOe 3HayeHHe BOJIHOBOH Harpy3ku npuauMaeM Qpu=36,30"Tc

X .
npu gz =0,20. Jlas onpeieneHHst TOYKH NPHJIONKEHHS BOJHOBOII HArpy3KH
]

Qpum ClleZyeT NMOCTPOHTb 3MIOPY BOJHOBO# HATPY3KH ¢p={gpu+ Gpc 419 $a3sbl
BOJIHBI 7‘;-0=0,2, noab3ysics ¢Gopmynamu 80(65), 81(66). Kosbduunents
epu H pe B 3THX (opMyaax cielyeT onpeneisitb no puc. 64(25),a n 6, 3ana-
BAsiCh PASJHYHLIMH 3HAYEHHAMH 2 NDH 7%:0,2. Betunciaenus ciegyer npo-

H3BOAHTL B Ta0JHuHOM HopMe, anasoOruyHo TabJ1. 38.

Tubauya 39

Qpu=066,28px, | Qpc=9508pc, | Qp=Qpu—+CQpe| Qpms
x[H, Bpe 3 28 o PR pe o pe P Tpcu pe Tpcm
0 0,375 0 0 35,70 35,70
0,10 0,330 0,070 4,62 31,18 35,80 36,30
0,20 0,295 0,125 8,27 28,03 36,30
0,30 0,264 0,165 10,90 25,06 35,96
0,40 0,230 0,190 12,55 21,83 34,38
0,50 0,204 0,208 13,76 19,38 33,13

Harpyalm OT BOJH Ha CKBO3HOE COOpYXKeHHe H3 06TeKaeMbiX 3JIeMEHTOB

3.14. Harpysky or BOJH Ha CKBO3HO€ COODYXK€HHe B BHie CTepIKHEBOH
CHCTeMBbl HEOOXOAHMMO NOJyuYaTh CyMMHPOBAHHEM HArpys3oK, onpeie/leHHBIX
cornacHo TpebopanuaM nn. 3.1—3,9 wacrosuwled rJaaBbl, KaK Ha OTAEJILHO
CTOsILIIHE Mperpajibl ¢ YYeTOM MOJIOKEHHS KayJO0ro 3/JeMEHTa OTHOCHTE/JbHO
npOQHAA PACUETHOM BOJIHBL. DJeMeHTbl COOPYKEHHS CJelyeT NPHHHMATh KakK
OT/le/1IbHO CTORIHEe 0O6TeKaeMble TPerpajibl NPH PACCTOSIHUAX MEXAY HX OCIMHU
I, M, paBHBIX H Dosee Tpex auameTpoB d, M; nph [<3d (rjge d — HauBOIbLIHH
JHaMeTp 3JeMeHTa) BOJHOBYIO HArPY3KY, MOJAYUEHHYIO HA OTAE/NbHOCTOSALLHH
3/1eMeHT COOPYKEHHS, HeOGXOAMMO YMHOXKATh Ha KOS HIHEHTH CONHKEHUS
no ¢pouty Cy u no ayuy C, BoH, npuHHMaeMble 10 Ta6a, 40(14).

Tabauya 40(14)

Kosdpdnurentst cOauxenus Cq) # C, npu 3navenHax
OTHOCHTeBHOE OTHOCHTENbNMX KHAMETPOB dﬁ
paccrosuune
MeXay OCAMH
nperpaz l/d CqJ C,
0,1 0.05 0,1 0,05
3 1 1 1 1
2,5 1 1,05 1 0,98
2 1,04 1.15 0,97 0,92
1,5 1,2 1,4 0,87 0,8
1,25 1,4 1,65 0,72 0,68




3.15. Harpysku OT BOJIH Ha HAKJOHHBIH 3JI€MEHT CKBO3HOTO COOpYXKe-
HHUs1 He0OXOAMMO NOJAYyYaTh O 3MI0PAM TOPH3OHTANLHOA W BePTHKAJNBHOH CO-
CTaBJSIOUIAX HATPY3KH, OPAHHATL KOTOPHIX JOJXKHBI ONPEAENATbCA COrIacHO
Tpeb6oBaHHaAM n. 3.9 HacTOsIeH IAaBhl C y4eToM 3arayO6/enns noj pacueTHbIA
ypOBeHb M YAaJieHHS OT BepUIMHbI PAacYeTHON BOJHBI OTAENbHBIX YYacTKOB
3JIeMeHTa.

IIpumeuanne Harpysky or BOJH Ha 3JeMEHTH COOPYXKeHH, HAKJOHEHHBIE K TO-
H3OHTAJH MJIH BEPTHKAJH NOA YIJIOM MeHee 25, rpaj., aonyckKaercs onpeaendaTb COOTBETCT-
BeHHO mo nn. 3.4 ¥ 3.9, Kak Ha BepTHKAJbHYI0 HJH FOPH3OHTAJbHYIO O6TeKaeMyio nperpany.
3.16. JluHaMHueCKyi0 Harpy3Ky OT HEHCTBHS HEPEryJspHbIX BETPOBBIX
BOJIH Ha CKBO3HO€ COOpYXKeHHe H3 00TeKaeMbIX 3JeMEHTOB CJeAyeT onpeje-
JATb YMHOXKEHHEeM 3HaueHHsl CTAaTHYeCKOH HArpy3KH, MOJYYEHHOH COrjaacHo
TPeGOBaHHAM Il 3.14 u 3.15 Hacrosed raBbl, OT BOJAHBI C BLICOTOH, 3aJaH-
HOH 00eCreyeHHOCTH B CHCTeMe, H CPefHedl NJIMHOH Ha KO3(hUIMEHT AHHA-

MHUHOCTH kg, IpHHUMAEMBIil o Tab6a. 41(15)
Tabauya 41(15)

OTHOIEHHe MEPHOAOB Tc/-" 0,01 l 0,1 0,2 l 0,3

Kospdpuunuents AHHaMHYHOCTH 1
A

1,15 1,2 . 1,3

rie <. — lepuoi COGCTBEHHBIX KOJeBGaHHH COOPYKeHHd, C;
T — CpellHHil nepHOt BOJH, C.

T,
[Tpu orHoweHUAX nepuHojfoB —=> 0,3 Heo6GXOAUMO BHIIOJIHATL AHHA-
T

MHYECKHH pacyeT COOpYKeHHd.
. h
3.17. B nputoitro# sone npu - < 0,8 ronyckaetcs Harpy3kH OT BOIH

Ha CKBO3HbBIE COODPYXEHHs onpelensaTb MO METOAaM, OCHOBAaHHLIM Ha JaH-
HHX HaTYPHHIX HaGJIOLeHHH.

K nn. 8.14 u 3.15. 1. MakcuManbHas pacueTHas HanpysKa OT BOJH Ha Co-
OpYKeHHe Onpele/sieTCsi METOLOM noc/ieloBaTelbHbIX nNpubanKennit. Pac-
yeTHas cxeMa coopyxenus (puc. 65, a) 3amensercs ynpoumeHHoi (puc. 65,6),
B (KOTODOH OCHOBHble BepTHUKA/JbHble W HAKJOHHbIE 3JE€MEeHTH TIPeACTaBJIEeHbl
TOJILKO BePTHKANbHLIMH KOJOHHAMH OCpPeJHeHHOrO AHaMmerpa, a OCTaJjbHble
3JeMEeHTHl HCKJ/MoueHB!. JIns BepTHKaNBbHON KOJOHHBLI no ¢opmyJte 44(36) c

yueTOM NpuMeuaHHid K 1. 3.1 cTpoutcs rpaduk Q-—f(;) (puc. 65,8), npu
9TOM FOpPISOHTaJIbele MacwTabhl rpaguKa (x= ) H YNPOIIEHHOI| . CXeMbl
COODPYKeHHus (—) JOJIZKHB! GbITh OJHHAKOBLIMH. 3aTeM Ha rpapuk Q= f(x)

HaKJ/IaALIBAECTCA YIPOIIEHHAA CXe€Ma COODPYXKEHHS Ha TAaKOM OTHOCHTE/JbHOM

yIoaJeHHH OT BepIUHHBI BOJIHE X, 4TOOLl pacyeTHas HArpyska OT BOJIH Ha BCe
OCpeJHEHHBIE BEPTHKAAbHbLIE KOJOHHLI Obl1a HauboJblleidl. DTO AOCTHraeTcs
MEeTOAOM MOC/el0BATEebHbBIX NMOMNBITOK; NPH 3TOM TOPH3OHTAJNbHAS BOJHOBAA
Harpyaka BBLIUHC/AAETCS CyMMHpOBaHHWeM opauHat rpaduka Q=f(x), coor-
BETCTBYIOLHX MOJNOXKEHHUIO ocell KoJMoHH. [1py mosyyeHHOM TaKUM IyTeM 3Ha-
UeHHH X MPOU3BOAUTCS pacueT HanboJblueld BOJHOBOH HArpy3Ku AJs pacyeT-
HOM CXeMbl COOpYyxeHHs (daxkTHuecko#). s CI0KHBIX CXEM. COOPYXKEHHs

BBIMOJHAKTCA KOHTPOJIbHbIE PACYETHI NPH 6O/NBUIMX U MEHBIINX 3HAYEHUAX X,

2. OpauHaTHl 3MOPHl FOPH3OHTANBHON NPOEKUHH YAENbHON HATPY3KH OT
BOJIH OnpeAeasiioTcs mno m. 3.9; npu 3TOM monepeuHble pasMepLl Nperpajbi
NPHHHUMAIOTCS PAaBHBIMH pasMepaM <CeueHHs TOPH3OHTANbHOH HJIH BEPTH-
KaJbHO! njockocTssMu. Harpyska oT Bo/iH Ha 3/71e€MeHT COOPYXKeHHs onpeje-
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JeTCA KaK MJIOIIab SMIOPH! YAEJNbHON Harpy3kH, NOCTPOEHHOH Ha COOTBETCT-
BYIOULE/l TMPOEKIHY 3ITOTO 3JEMEeHTa Ha HOpMaJb K Jyyy BOJHBL. AHa/loruy-
HBIM ITyTeM ONpeeJsioTCs OPAMHATH 3MIOPLl BEPTHKANbHON NPOEKIHH yaeb-
HOM HarpyskH OT BOJHH.

[TonepeuHble pasMepsl perpaibl, NPoJOAbHAA OCb KOTOPOH MepneHAHKY-
JSAPHA JYYy BOJIHBL WM COOTBETCTBYIOILEH NMPOSKLHH CKOPOCTH (VUx, U), AO-
YCKAETCS Onpefe/isiTh B IJIOCKOCTH, HOPMAaJbHOH K OCH Tiperpajbl, a 3M0py
Harpy3KH — CTPOUTb Ha ee MJIHHe. BOMIHOBBIe HATpy3KH IPH pacuyeTe NPOYHO-
CTH Y3J/I0OB HJIH YCTOHYKBOCTH OTJEJbHBIX 3JeMEHTOB CKBO3HOTO COOPYIKEHHs
(omop, cBsi3eii, pacKOCOB H T. A.) CJelyeT onpefeaTh Kak MakcHMaJbHble Ha
JaHHBIA 3JeMeHT COOPYKEeHHs,

Q i=5p
4 J
) ¥
7 4 ¥
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Puc. 65: Pacuerunie cxempl u rpaduku x pacuyery (npumep 17)
CKBO3HOTO COOpYXeHHS CTep)KHeBOﬁ CUCTEMDI
a—pacyeTHas cxeMa; 0 —ynpOLIEHHan cxeMa; 8—rpadux Q=f(x).

[opu3oHTAMbLHYIO NPOEKIIHIO HArPY3KH OT BOJIH HA 3JEMEHTH CKBO3HOrO
COOpPYXEeHHS, PacioNoKeHHble B IIJIOCKOCTH, NepneHHKYJNSPHOR Jyuy BOJIHBI,
ONpeNeasioT B COOTBETCTBHH C NOSICHEHHSIMHU K N. 3.2, Kak Ha nperpaay He-
NOJIHOH BbICOTHI.

PasMepbl nonepeyHoro ceueHust smeMenTa (@ U 8) OnpejensloTCs B ce-
YEeHHH 3TOTO 3JieMeHTa FOPH3OHTAJBHOI IJIOCKOCTHIO.

Mpumep 17. L ano: H=15m, h=5,0 M, A=50 M, y=1 rc/m3. Coopyxe-
HHe pellleTyaTOH KOHCTPYKUMH H3 UHJIHHADHYECKHX cToeK d=0,5 M, FOpH3OH-
TanbHBIX 3eMentoB d=0,3 M u packocos d=0,3 M (puc. 65,a). TpeGyercs
onpeeiHTh MaKCHMAJIbHYIO FOPH3OHTAJIBIYIO COCTABJSIOLLYIO BOJHOBOM Ha-
FPY3KH H OMPOKH/LIBAIOUIHA MOMEHT OTHOCHTEJIbIO OCH, NPOXOAsAILE N0 Aly
B cTBOpe 3afiHet rpann 19—20.
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Pewenune.

1. BonosuseM pacuer B COOTBETCTBHH ¢ . 3.14 M nosficHeHHeM K HeMy,

CrtpouM ynpollueHnyio cxemMy 6/10Ka B BHIE COOPYXKEHHS M3 JBYX PALOB
BepTHKAJbHbIX cBait d=0,5 M, pacnoJoXeHHbIX Ha OTHOCHTEJNLHOM PacCTos-
Huu [ A=5/50=0,1 (pHc. 65,6).

[To popmyaam 45(37) u 46 (38) onpexensieM HHEPUUOHHHN H CKO-
POCTHOR KOMMOHEHTH HArPy3KH OT BOJIH Ha OCHOBHOM 31eMeHT-CBalo

H

A
d=0,5m npu = 0,3 HT=10:

1

Qun = 7-1,0-3,14.0,52.5,0.1,0.0,9-1,0 = 0,89 1¢;
1

Qen = W-1,0-0,5-5,0'3-1,09-1,64- 1,0 = 1,71 Tc.

_ Mo dopmyne 44(36) ans pana 3nauenui x naxoaum Q. Pesynbratsl
pacueToB cBOAMM B Taba. 42 u crpoum rpaduxk Q=f(x), puc. 65, 6.

Tabauua 42
x -—025 | —02 |-0,15]1 —-0,1 |—0,06( 0 {005 | 0,1 {015 | 02 | 025
3, —0,97 | —1,06 { —1,06] —0,83| —0,51{ O 051 {089 {105 (1,06 | 097

Qumby, T¢|—0,864 |--0,945 [~0,935{--0,792|—0,454] 0 (0,454 | 0,792 0,935} 0,945} 0,864

B¢ 0 0,04 0211 05 | 084 1,0 (084 ) 051021 1004 | O

Qewbe, 7¢| , 0 | 0,069 | 036 | 0855 | 1,435 {1,71 | 1,435] 0,855| 0,36 | 0,069] o©

Q, ¢ | —0,864| —0,876{—0,575; 0,063 | 0,981 {1,71 | 1,889} 1,647} 1,295| 1,014 | 0,864

Ias onpejenenus pacyeTHOrO MOJOXKEHHA COOPYAKEHHS OTHOCHTENbHO
rpeGHsl BOJHBE X HANOXHM yNpouieHHYio cxeMmy ero (puc. 65,6) Ha rpaduk
Q=/(x) (puc. 65,8) TaK, YTOOB CyMMapHasi Harpy3Ka OT BOJIH Ha MEPBLIl U
BTOPO# psAJ cBai Oblia HanGoJbILEeH.

B panHoM cayyae 3TO NOCTHraercsi MpH ONMHAKOBON Harpyske na cBau
.NEPROro H BTOPOro pajga Q=1,68 Tc 1 OTHOCHTENLHOM yJaJleHHH HX OT Bep-
UWIHHBI BOJHB X; = —0,004 u x3=0,096.

Hana yno6cTBa npoH3BOACTBA pacyeToB OGbeAHHAEM OAHOTHIHBLIE 3Jie-
MeHTbl B TPYNIbl: BEPTHKaJbHblE, HAKJIOHHbIE (B ABYX NJOCKOCTAAX) H TOpPH-
30HTa/NbHbie 3JeMeHTbl (HOpMaJblible K JydYy BOJIHBI, Paclo/OXKeHHble NOX
yrJoM H NapaJJjeNbHo Jyuy BOJHBI).

2. OnpepiensieM ropH30HTaJbHble COCTaBJAAIOLLHE BOJHOBOH HATPY3KHU Ha
KaXAblHl 3J€MEeHT pelieTyaroro 6JI0Ka M nJeyH 3THX CHJ OTHOCHTENbHO OCH
19—20 (puc. 65,a).

a) Ha Beprukanbuble anementsl 1—17, 2—18, 3—19 u 4—20.

IMepsuit  psag csalt uveer x= ;0,004; N0 HHTEpNoOAAUHH Ha
puc. 30(15) u puc. 37 npu —2— =10, =—=03 u x=— 0,004 HaxoAUM
3,=—0,03 u 3 =1,0; no dopmyse 44 (36)

Quot7 » 218 = 089-(—0,03) + 1,71.1 = 1,68 c.
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nOCKOJIbe Qz Qcm TC, tbe =1,0, ¥ NO Cpopuy,ne 56 (48)
20117 w18 = 1-0,025-50 = 1,25 w.

Bropoi psia csail mmeer X = 0,096; no puc. 30(15) u 37 §,= 0,88,
8 =0,53; no ¢popmyae 44 (36)
Qa_19 w 4—g0=0.89-088 -+ 1,71-0,53 = 1,68 7c.

OpavHaTy TOYKM NpuAOKeHHs cuabl Q suluucasem no n. 3.5. I'lo rpa-
¢dukam / u 2, npusenenHniM Ha puc. 41(21), npu ;—:0,3 H -,Xt— = 10,
onpejeasieM COOTBETCTBEHHO 2Z,,=0,11 u 25 = 0,025.

Mo rpadukam puc. 42(22) u 52 npu % = 0,096, 5 =10 u —-?—: 0,3

onpexenseMm , = 0,62 n p. = 1,72.
[To dopmyse 55 (47)
2gy= 0,62-0,11.50 = 3,41 m.

o dopmyae 56 (48)
2g. = 1,72.0,025-50 = 2,15 M.

[To dopmy.ie 54 (46)
2Q3-19 1 4-20 = -1—]68- (0,89.0,88-3,41 4+ 1,71.0,53-2,15) = 2,75 u;

6) Ha nakaounwle snements 2—5, 6—9, 10—13, 14—17, 3—8, 7—12,
11—16 u 15—20.

B cooTBercTBHH ¢ nosicHenuem K 1. 3.15, ecan paaMepnbi 3jeMeHTa onpe-
JeJfI0TCA N0 CeYEHHUIO TOPH3OHTAMbHOMN MA0CKOCTBIO, TOo a=d=0,3 M,

d d 0,3 a 0,3
= ose; = cosds = 0707 =044 M 5 =57

=0,71.

b

ITo rpa¢dukam, npusesennniM na puc. 32(17), npu —Z—=0,71 Bn=0,86 n

Be=1,1. [Nockoabky cymma npoekuui saementoB 2—5, 6—9, 10—13 u 14—17
Ha BEPTHKaJlb PaBHA JJIHHE CBaH IIOJHOMH BbICOTHI, TO PacyeT HATrpPy3KH BeeM
KakK A/ CBAH MOJHO# BbiCOTHI.
o ¢popmyne 45(37)
Quac== g~ -1,0-3,14:0,4242.5.1,0.09-0.86 = 0,55 rc.

Mo dopmyse 46 (38)
Qo = %2- -1,0-0,424-52-1,02.1,64-1,1 = 1,59 ve.
B) Ha uaknonubie 3neMenTsl B 1710CKOCTH |—17—18 no popmyJe 44 (36)

npu x= —0,004
02-17 =0,55-(—0,03) + 1,59.1,0 = 1,57 7¢;

no ¢opmy.ie 56(48) HaXOAHM OPAHHATY TOYKH NPHJIOKEHHS HATPY3KH
2gp_17 = 1,0-0,025-50 = 1,25 m.

AHanornyHo A9 HAKJAOHHBIX 3JE€MEHTOB B MAOCKOCTH 3—19—20 nmeem:
Q399 = 0,55-0,88 + 1,59.0,53 = 1,329 c,
1
2Qu-20 = T35 (055-0,88-341 + 1,59.0,53.2,15) = 261 .

r) TTocKosbKy ceyenHsi FOPH3OHTANbHLIMH MJIOCKOCTAMH HAKJIOHHBIX 3JI€-
MEHTOB B NNIOCKOCTAX 2—18—19 u 1—17—20 HaxoasTca Ha pasHbix paccto-
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SIHUSAX OT BEPUIMHBI BOJHDI, TO /A ONpele/seHHA HAPPY3OK OT BOJI, COTIACHO
n. 3.15, MOCTPOHM 3TIOPbI yAeNbHBIX HAFPY30K OT BOJIH Ha BEPTHKANBLHYIO TIPO-
eKIHI0 KaX<aoro snementa. [Tonepeunsie pasmeps aneMenTa:

d 0,3
2= sy = 0707 = 0424 M
a=d=03 m;
a 0,424

T=T=l’4'

0,
Ilo rpadukam, puc. 32(17), apu —‘%=1,4
B, =121 H . = 0,84,

TMo 1. 3.3 CTPOMM NPOGHAL BOTHL B NpeJeaX COOPYKeHHs! (X, 10 Xp) H
onpejeaseM KOODAHHATEI TOUKH MePeceyeHus ¢ HUM CcTepxHi |—8 (uam
2—7) ns= —2,75 M u x3=0,04. la;ee onpenesieM sHayeHus ¢ no n. 3.4 ans
crepxHeit 1—8 n 2—7 npu x=0,04 u 0,096, a 215 OCTa/NbHBIX CTepxHedt no
cepelyHe H KOHIAM 3JeMeHTOB npu x = —0,004; 0,046 u 0,096.

Tak, 175 crepxuelt 1—8 u 2—7 umeem:

Z='q3=——2.75 M; X = 0,04;
15 + 2,75
15

[To rpaduxam, npuBeseHHbIM Ha puc. 48 u 49, npu %=0,3 u_:l_.__
=106,=1,36 ne, =0,72.

Mo ¢opmyne 50 (42)

Qo = 1,o-§i%‘()'—32- %-1,0-1,36. 1,21 = 0,073 Tc/m.

[To ¢popmyae 51 (43)

52

qem=10- %.3,14-0,3.35.1,0'-0,72-0.84 = 0,189 Tc/m.

ky=10; B, =121; B, =084 Z= =1,18.

ITo rpadukam ! u 2, npuBeneHubM Ha puc. 38(18) u 47, onpenensiem npu
x=0,04 6:1=0,25 1 6xc=0,94.

Ta6ruya 43
- Tew, ; Tunasxus Iendre, .
f. z 1 £x KZ::IK; KI‘(:;M dxu I'(Ir%/ﬁ“ S Kcrnéhx‘c xr?:lu
—o75| 18 [1,36 Jor2 | 73 |1s0 | o2 | 18 | osa | s |19
057 | 30 | 066 64 | 94
o | 1 loo7|oar | s2 | o7 | 35| X5 1o -
25 [ 0835071 |02 | 38 | 53 | o2 | 1 | o9 8 | 59
1 0,66 19 | 3
50 | 067 | o054 o | 20 |20 | S8BT T | 9 no|
75 |05 o042 |oo7 | 23 | 18 | o028 6 | o9 6 | 2
0,66 7 |1
10 033 [0 [o0a [ 18 | 1 | ST | 6 | 00 gl
125 017 [03 |oos] 16 ] 8| o2 | 45 | o9 7 | 12
15| o o2 o003 | 15| 8 [ o5 9 | oss 5 | 14
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Mo popmyue 49(41)
¢=0,073-0,25+0,189-0,94=0,196 Tc/m.

AHaJIOTHYHBIM yTeM BBIUKMCJISAEM ¢ JJS OCTaJbHbIX CTep:KHEM, U pe3yabTaTsl
csonuM B Taba: 43.

n) Ha ropusoutanbHbie 3/€MEHTH, HOPMaJsbHble K Jyuy BOJAHBI, 5—6,
7—8, 9—10, 11—12, 13—14 u 15—16, onpenensieM ropH3oHTaJAbHYIO COCTaB-
JSIOLLYI0 YAeAbHOM Harpy3KH OT BOJIH o 1. 3.9.

VHepuHOHHbI H CKOPOCTHOH KO3((PHUHEHThI COYETAHHA Oxy M Oxc NPH
x=—0,004 u 0,096 coomBeTCTBEHHO PpaBHbI: Oxyx=—0,03 u 0,57, dxc=1,0 u
0,66. Koadduuuents 0x H &, onpelenseM no rpagHkaM, NpHBEJeHHbIM Ha
pHuc. 48 1 49. Pe3syabTaThl BoIUHCAEHHHA cBeeHb B Tabua. 44.

Ta6auya 44
] 3navenus
P P Pyl Pydrer Py,
‘:, 2 6, €, Kr«:{': xréﬁ Kre/M Kre/m Kre/m
B naockoct 1—7—18
B AIOCKOCTH 3—19—~20
—1 116 115
0 1,0 0,97 0,37 43 116 %45 77 102
-7 35 34
5 | 067 0,54 0,11 24 35 737 53 %7
—0,5 13 12,5
10 0,33 0,34 0,04 15 13 86 56 172

e) Ha ropnsonta/bHble 3/1€MeHTbl, PacNoiOXKeHHble MOA YIJIOM K Jyuy
BoJIHbl, 5—7, 9—11 n 13—-15, onpenensieM ropu3oHTaNbLHYI0 COCTABJSIONLYIO
YAEAbHON CHJIbI BOJIHOBOrO AaBjeHus Takxe no n. 3.9. [Tonepeunbie pasmepst
3JIEMEHTOB onpeae/isieM B Ce4eHHH HX BEPTHKAJAbHOM MJIOCKOCTbIO, MapaJe/ib-
HOH NJIOCKOCTH X02, H NoJy4yaeM:

d 0,3 0,424

a
“=?6s_m{='ﬁ67—=0'424“’ b=d=03wm; B =03 =14.
a

Ilo rpadpuxam, npuBelennbiM Ha puc. 32(17), no napamerpy 7 =14

Bu=121n ﬁc=0,84_._11.na KaXJ0ro JleMenTa CYHTaeM 3HaveHHne P, s Tpex
ceyeHui, T. e. aasa x= —~0,004; 0,046 u 0,096. PesynpraThl BEIYHCAEHHH CBO-
JHUM B Ta6J1. 45.

Ta6auya 45
Z. p y p y L ’ Pued ] P ]
M Kl":;:l kr;: ®xu lg‘]:/;: " ax ¢ I;‘:::I;:c Kl‘:/"M
—0,03 —-1,5 1,0 97 95
0 52 97 0,28 14,6 0,91 88 103
0,57 29,6 0,66 64 94
—0,03 —1 1,0 29 28
5 29 29 0,28 81 0,91 26,4 35
0,567 16,5 0,66 19,2 36
—0,03 -—0,6 1,0 11 12
10 18 11 0,28 3,1 0,91 10 15
0,57 10,3 0,66 7 17

9



T'opu3oHTanbHAs COCTaBASAIOUIAR HATPY3KH OT BOJH Ha 3JeMeHTh 6—7,
5—8, 10—11, 5—12, 14—15, 13—16, 18—19 u 17—20 paBHa Hy.I0, a BOJIHO-
BOii HAarpy3Koil Ha 3JIeMeHTH, JleXKalllHe Ha JHe, MOXKHO npeHeOpeub.

3. OnpenensieM BepTHKa/bHble COCTABJASAIOUIHE HArPY3KH OT BOJH Ha
KaXXAblfl 3/1eMeHT 6/0Ka H MJeYH 3THX CHJ OTHOCHTeJbHO ocH 19—20.

a) Ha ropusonranbhbie anementot 5—6, 7—8, 9—10, 11—12, 13—14 u
15—16, pacnosoxeHHble NEPNEHANKYAAPHO JY4Y BOJIHBI.

BepTHKaJbHble COCTABAAIOLUIHE HATPY30K OT BOJH HAa €AUHHILY AJIHHBI OI-

peaedsieM no m. 3.9.
Mo ¢opmyae 62(54)

1 5
Pa=51-314-03" 55.1.0,.1 = 00458, Tc/m,
a no popmyae 63 (55)
52
Py= %. 1.3,14.0,3- ‘gﬁ'-llez-] = 0,314¢, 1Cc/M.

Pe3yabTaTthl pacuetra cBoAHM B Taba. 46. KoapduivenTn couetanus o.q

d.c npu x= —0,004 u 0,096 onpeneasieM no puc. 55(23) u 59; umeeM: d.u=
= 1,0 1 —0,83; 8,c=0 1 0,33 cooTBeTCTBEHHO.

Ta6auua 46

3uHaveHns
pP,0 P,i,., P,
2y, 7 6, e, Pou Prer :;:::1" xzrcc,';c xrclzu
M KTCiM Krce.M
B naockocrn 1-17-18
B fAOCKOCTH 3—19—20
—426 0,0 42,6
0 1 096 | 031 426 | 4 |—Er 31 33
—20,9 0,0 20,9
5 0,67 047 | 0075 | 209 24 I 53
—8,5 0,0 8,5
10 0,33 0,19 | 0015 85 47 15 56

6) Ha ropusonranbhbie aneMenTsr 5—7, 9—11 u 13—15, pacnonoxen-
Hble NOJ YTJIOM K J1y4y BOJHBI.

Pacuer BuinonHseM Ttaxkxe no n. 3.9, npu clelyollux pasmepax 3Je-
MEHTOB:

a—m=o,424m, b=d=0,3M.
KostduunenTsl couetanuii onpeadaseM Aas 3Hauenuit x = — 0,004;
0,046 1 0,006. Mpu —- =22 == 0,707, mo puc. 32(17) B, = 0,67, fo=

=1,1. TIlo ¢opmyaam 62 (54) u 63 (55)
Py = -;— 1.3,142.0,424%. 356" 1.6,-0,87 = 0,07756, Tc/m;

2
P, = % 1.3,14-0,424-—%- 126, 1,1 = 0,49 ¢, Tc/m.

Kosddunuents coueranus npu x=0,046 onpeneinsiem no puc. 55(23) n
59:
3y = — 0,96, 3, = 0,09,
PesyabTarhl BHIYHC/IEHHH CBOAUM B Tali. 47,
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Tabruya 47

2, - L I 5 Pondens s P 3 | P .
M 2 OZ "z Krcz/l:{ KI‘CZ/'?\X m Krc/; ¢ :rcc/itc KFC)/ZM
—-1,0 —T74,4 0 0 74,4
0 1 096 | 0,31 | 74,4 | 152 —0,96 —T714 0,09 13,7 57,7
—0,83 —61,7 0,33 50,2 11,5
~—1,0 —36,4 0 0 36,4
5 0,67 | 0,47 | 0,075 36,4 | 36,8 —0,96 —34,9 0,09 3,3 31,6
—0,83 —30,2 0,33 12,2 18
—1,0 —14,7 0 0 14,7
10 10,33 | 0,19 | 0,015 14,7 7.4 —0,96 --14,1 0,09 0,7 13,4,
—0,83 —12,2 0,33 2,44 9,8

B) Ha ropusonranbubie snements 5—8, 6—7, 9-—12, 10—11, 13—16 u
14—15, pacnonoxeHHble BOOJb Jyya BOJNHDL

Pacuer BepTHKaAbHOH COCTaBJsiollel BeAeTCH KakK AJS IOPH3OHTANb-
HOI mperpajbl, pacnoJioXXeHHoii HOpMaJabHO K.Jy4uy BOJIHbL. Pesyaprath pac-
yeTa CBOAHM B TabJ. 48.

Ta6ruya 48

2, . P, P, p_>5 - o P,3,., P
M %2 Z l(l‘:/:l Krj[cu *an Kzr';[; °zc :rcc/z;f Krcz/;,f
—-1,0 —42,6 0 0 42,6

0 |09 |03l | 426 97,4 —0,96 | —41,0 0,09 838 32,2
] —083 | —35:1 0,33 32,1 3,3

--1,0 ~20,9 0 0 20,9

5 047 [0075] 209 24 -—0,96 —20,1 0,09 2,2 179
—0,83 —17,3 0,33 7.9 9,4

-—1,0 —8,5 0 0 8,5

10 | 0,19 | 0,015] 8,5 4,7 —0,96 —8,2 0,09 0,4 7,8
—0,83 —7,1 0,33 1,6 5,5

r) Ha uakaonnuvle anements 2—5, 6—9, 10—13, 14—17, 3—8, 7—12,
11—16, 15—20 u 1—8, 5—12, 9—16, 13—20, 2—7, 6—11, 10—15 u 14—19.

PacyeT BepTHKA/bILIX COCTABJSIIOUINX YAEbHOH BOJHOBOW HarpyskH
BbINIOJISIeM Tio 11. 3.15, a pasmMepbl 3/1eMeHTOB ONpe/e/sieM B CeUeHHH HX Bep-
THKAJIbIOH IIOCKOCTHIO, NMapaJesbHoi MIOCKOCTH 20X WJIH Z0Y.

B o6onx cayuasix pasmepnl 3J1eMEHTOB COCTABST:

b 0,424

=012 Mua=d=03m a orTHOllgHHE — = 03 = 14.

b=tosor =0 a

HpeBbmlume B3BOJIHOBaHHOK [IOBEPXHOCTH 1 onpejesieM 1o n. 3.3: mis
CTEPXKHS 2—5 (x=—0,004) n=—058-h=—29 M, aas crepxus 1—8
(x=0,04) n=-—2,75 M, nas crepxus 8—7 (x 0,096) n=-—042-h=
=—2,1m. Ipu _g_ = 1,4 no puc. 32(17) snauenusi py=1,21 n p.=0,84.

ITo dopmynam 62(54) u 63(55)
Py= ; 1-3,142-0,32 516,121 =.0,0538 0 tc/v,

2 52
Py =7 +1:3,14-03- —m.lz.ez.o,s4 = 0,264 ¢ Tc/Mm.



Pesyabrathl pacueta csenenbl B Ta6a. 49, a 3niopsl Harpysok npuseje-
Hbl: TOPH30HTAMNBHBIX Ha pHC. 66, a BepTHKaJbHLIX Ha pHC. 67,

Tabauya 49
2, e 9 e qu’ ch- 3 quaznv 5 chazc: Pz'
M z 2 | krejm | kre/m 2u KT/t 2c Kre/m Kre/M
—291 1,19 | 1,41 | 064 | 759 | 1690] —10 | —759 0 0 759
—275| 1,18 | 1,30 o061 | 748 | 1610] —097 | —725 | 007 1,3 |612
—210] 1,14 | 1,27 | 053 | 684 | 1400| —083 | —567 | 033 462 | 105
0 [ 10|09 |03 |s16 818 | —o | T3LE 0 0 1 OLE
1,0 | —36,0 0 0 36,0
25 108 | 067 1015|360 |36 | —096 | —348 | 0,09 36 {310
—083 | —209 | 033 131 | 168
5 (067 | 047 0075|253 [198 | ThO | =23 | O 0. |23
10 | =172 0 0 73
75 105 |032 |0035]17.2 | 92| —09 | —165 | 0,09 0,8 157
—083 | —143 | 033 0.3 11,3
10 1033 o019 |o0i5] 102 |40 | Zp0s | 2% | % | & |92
p— ) m—y 0 0 18
125 | 0,17 | 009 jo004 | 48 [ 1,05 | —096 | —46 | 009 0.1 45
—083 | —40 | 033 035 | 36
5] 0]l o] o] o] o - 0 — 0 0
A
E
&
z 3
16,5 ——— P~
0 94 we
13,65 22195 5 ¥
71 25 22 o
5 99
md5 LI5 N
5 099 2
8,83 0,062 28 Z
-
0,049 (2] 22 ©
62 2L h)
0,027 0 '—;Z ®
37 —— &
12 A
0,032 25 —— g
1,8 ———— \
75 14 *
8)  Jnemenmpr 5-7 9-11 13-15
94 36 17

Zh =
50/[/1(1/ 103 |70,4967¢ [;‘0,76‘870 ﬂhﬂ,(]?‘in
\ 35 | \2_8‘

Puc. 66. FopusonTanbias BOAHOBas Harpyska (k npumepy 17)
—Ha HAKIOHHLlE SieMeHTn 2—7, 1~8, 6-11, 5-12, 10--15, 916, 14—19, 13-20;
98 “ —Ha ropuIOHTAAbHbIE aeMeHTH §—7, 9-11, 13-15,

]

LX)



1) Hanee onpepensieM TOPH30HTANbHYIO H BEPTHKAJbHYIO COCTaBJSIO-
e CyMMAapHOil CHJbI BOJHOBOIO JaBJEeHHA Ha GJOK H ONPOKH/bIBAIOLLUM
MOMEHT 3THUX cua My oTHocuTeabHO ocH 19—20. Pacuetr BhiioNIHSIEM B Tal-
anyHoi opMe. 3a NOMOKHUTENbHOE HANPaBJIeHHe ONPOKHABIBAIOLIEr0 MOMEH-
Ta NPUHUMAaeM HanpaBJieHHe N0 YacoBOA cTpeske. Pe3yabTaThl pacyeTos np-
BelleHbl B Taba, 50,

Tab6ruya 50
N e, frflfiqo TQy(f~2q), Py [aeuo B, IP,;B,
9IEMEHTOB TC - Q TCM ™ M ™
1-17, 2—18 3,36 13,75 46,1 —_ —_ —
3—19, 4—20 3,36 12,25 41,2 — — —
2—5 0,185 —5,0 —0,93
6—9 0,110 —5,0 —0,55
10—13 1,57 13,75 21,6 0,070 —5,0 —0,40
117 0,089 —50 | —045
0,025 —5,0 —0,13
0,027 0,0 0,0
3—8
7—12 0,080 0,0 0,0
11-16 1,33 12,39 16,4 0,060 0,0 0,0
15—20 0,018 0,0 0,0
18, 2-7 0,80 16,5 13,2 0,216 —1,6 —0,35
6—11, 5—12 0,38 13,85 5,26 0,104 —1,4 -0,15
0,24 11,35 2,72 0,206 —3,9 —0,80
10—15 9-16 0,12 8,83 1,06 0,162 —28 —0,45
0,10 6,32 0,63
14—19,13—20 0,054 3,7 0,20 0,05 -3,0 —0,15
0,064 1,2 0,08
5—6 0,58 15 8,70 0,21 —5,0 —1,05
7—8 0,51 15 7,65 0,02 0,0 0,0
9—10 0,17 10 1,7 0,11 =50 —0,55
1112 0,19 10 19 0,05 0,0 0,0
13—-14 0,06 5 0,3 0,,04 —5,0 —0,20
15—16 0,09 5 0,45 0,03 0,0 0,0
5—7 0,50 15 75 0,165 —338 —0,63
0,086 —1,6 —0,14
9-11 0,17 10 1,7 0,085 —3,9 —0,33
0,062 —14 —0,09
13—15 0,074 5 0,37 0,035 —3.8 —0,13
0,029 —14 —0,04
6—7, 5—8 — - — 0,186 —3,8 —0,70
0,088 —16 —0,14
10--11, 9—12 - o — — 0,068 —1,4 —0,09
0,096 —38 —0,36
14—15, 13—16 — — — 0,04 —3,6 —0,14
0,032 ~1.4 —0,04
Uroro 13,72 13,0 178,72 2,85 —3,15 --8,99

Takum o6Gpa3oM, neiicrytoulasi Ha OJIOK MAKCHMAaJbHAS TOPU3OHTAJB-
Hag COCTaBJSIOIAN HATPY3KU OT BOJH Qyn=13,72 Tc npu/a0OKEHa HE PACCTOS-
HuM ot aHa, pasHoM 13,0 M. CooTBercTByOIAs eff BEPTHKANbHAS COCTABJIAI0-
utas Harpyaku P,=2,85 rc HanpasJseHa BHu3, OHa C03/1aeT OTHOCHTENBHO OCH
19--20 orpuuatenbnblii (NPOTHB YaCOBOW CTPE/KH) ONPOKHALIBAIOMIMH MO-
MeHT paBubli — 9,0 TCM.

[MonHBI# ONPOKHABIBAIOIAHA MOMEHT OT BOJIHOBOH HAIPY3KH OTHOCHTE/b-
Ho ocn 19—20

Mo = 178,7 —9,0 = 1607 Tcm,
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Sravanms: 5-1
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38
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56
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208|156
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811, 5-12

Puc. 67. BeprukanbHas BOJHOBas Ha-

rpy3ka Ha FOPU3OHTAJbHblE M HAKIOH-

Hble aleMeHTHl 6aoka (x npumepy 17;
P,—s xrc/m; EP,—B T1C).

LA

7]
8,103 0,05 L_".
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4. HATPY3KH OT BETPOBbBIX BOJIH HA BEPETOYKPENHKTEJbHLIE
COOPY)XEHHSA U CYAOBbIX BOJIH HA KPEIMJIEHHS BEPETOB KAHAJIOB

Harpysku or BeTpoBbiX BOJH Ha GeperoykpenutelbHble COOPYKeHHs

4.1. Harpysku oT BOJIH Ha HOABOAHBIN BOJHOJOM TpH JIOXKOHHE BOJIHbI
Heo0XOANMO NPHHHMATh NO 3MI0paM GOKOBOTO H B3BElIHBAIOLLETO BOJHOBOTO
AasjeHus (puc. 68(26)), npn 3TOM BeJHUYHHBI p, T¢/M?, IOMKHDI ONpeNeNaTh-
Csl C yUeTOM yKJoHa aua (1 :m.) no popMynam:

a) Npu YKJAOHE JHa
(1:m.) < 0,04, ecn 2, m,

Mope bepez =~
— N B, UMEET 3HAYCHUA:
N Pacy"gﬁe/./b :"' A&Uﬁp, 2y IpH 2,<2y TO pi=Y(2112);
-z S = 82(67)
e — 3 npu 2, > 23, 70 p; = pa; 83(68)
= T = 0
= 15—
20 Pz s 2, TO pp=xh (0,0 5 i +
H—2z
i -+ 0,23 —H—l) + 125 84 (69)
Py
P, 23=H, t10 p3= kypy; 85(70)

6) npu YyKJIOHE JHa
(1:my) >0,04, ecan 2, M,
HMeeT 3HaYeHHs:
2y, TO p, onpezeasiercs no ¢opmyaam 82 (67) u 83 (68);

2, 10 pr=1(22+2) 86 (71)
23=H, 10 p3=p>, 87(72)

TJe 2; — PaccTosiHHe OT BepXa COOPYKEHUS ZO PAcUeTHOrO YPOBHS BOJLI, M; 22 — PacCTOsHIe
OT PacyeTHOro ypOBHSI A0 MOJOIUIBHI BOJHEL, M, NPHHHMAcMOe MO OTHOCUTENbHON BeJHYHHe

Puc. 68 (26). Dniops! BOJXHOBOrO JRAaBAGHUS 11a
MOABOAHBIH BOJHOIOM.

z
,‘r} u3 1abs1. 51(16); ks — koapduuuent, npunumaemblii o tabu.-52(17); 24 — paccToAHUE OT
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HOBEPXHOCTH BOALI 32 MOABOLHBIM BOJHONOMOM JO PacueTHOrO YPOBHS, M, ONpefe/seMoe Mo
tdopmye

2y=ko(z1+25)—2y; 88(73)

ko — k03 puMent, npunuMaembiii mo Tabia. 51 (16); 25 — ocpefHeHHOE BO BPEMCHH paccrod-
HHe OT rpeGHs BOJHGI Mepef NMOABOAHBIM BOJHOJOMOM /10 PACUCTHOrO YDOBHS, M, TpHHHMAae-

Y 25
MOC 10 OTHOCHTEJIBHOA BeMdliHe 7 H3 taba. 51(16).

Tabauya 51(16)
|

OTnocHTenbnad BolcoTa BOAHB A[H 0,4 0,5 0,6 0,7 0,8 0,9 1

OTHOCHTENbHOE 1IOHHKENHE TOJIOUI- 014
*

Bl BOMHM 2,/H 017 | 020 | 022 | 0,24 | 0,26 | 0,28

OrHocuTenbHOE Mpenblilielile rpebus 013
*

ponust zg/l/ 0,16 | 020 | 024 | 0,28 | 0,32 | 0,37

Kosddrunent &, 076 | 0,73 | 0,69 | 0,66 | 0,63 | 0,60 | 0,57

SKcnepnmenTabeuLIe H HaTypnme HCCJIeIOBAHHUA IIOKa3aJH, 4yTO NOABHXK-
KY TPAaBUTALMOHHIBIX BOJHOJOMOB, NMPH HENOCTATOYHOM HX Bece, BCerja Ha-
npasJeHbl B CTOPOHY MOpS. DTO CBHAETENBCTBYET O TOM, UTO pellaloOniUM fB-
Jsercss He no00BOe BO3AefiCTBHe HAABHTAlOMleACs BOJHBI NPH MOAXONE ee
rpebnsd, a xaBjenye Ha GeperoByio rpanb U MOJOLIBY BOJHOJOMA MPH NMOAXO-
Jle JIOXKOHIILI BOJIHBI.

Tabauya 52(17)

[Tonoroctb BOJHBI AfA 8 10 15 20 25 30 35

Kosdduument k, 073 1075 | 08108 | 0909 | 1

CxeMa BOJIOBBLIX Harpyaok, nmpuBeieHHas Ha puc. 68(26), coorBerct-
ByeT BO3/JefCTBHIO BOJHLI B TOT MOMEHT BpPEeMeHH, KOrJa IIOJ0IBA BOJHBI
pacnoJjoxena y nepeiHedl 11aKJOHHON rpaHH BOJHOJOMA, a 4epe3 rpebeHb
BOJINOJIOMA NPOMCXOAUT CJAHB BOALI, MOCTYIHBIIEH B 3aBOJHOJOMHOE MPOCT-
paHcTBO BMecTe ¢ rpe6HeM BoJHbl, Haubosbliiee NMOHHKEHHE TOBEPXHOCTH
BOJBI NepeJ BOJIHOIOMOM 2z H OLHOBDEMEHHOE ee NOBHIIEHHE 23 32 HUM (OT-
HOCHTEJbHO PaCUeTHOI'0 CIOKOWIOro ypoBHs1) 0Gyc/JaBAUBAIOT pacyeTHOE CO-
yeTaHHe BOJIHOBLIX AdBJEHHUI.

Eciou BonHOMIOM NPOEKTHPYETCS HA OTMeJIOM Gepery ¢ necyaHbiMH HaHO-
CaMH NPH YKJIOHE NOABOJHOrO cKjaoHa B 100-MeTpoBoO# noJoce, cuntas oT ype-
3a mop4, (1:m.)=<C0,04, Harpy3Kku OT BOJIH Ha TaKO# BOJHOJOM ONpeaesior-
c¢s1 o popmyaam 82(67), 83(68), 84(69) u 85(70).

BoJanosoMbl, coopyKaeMble Ha JIPUrIYOEIX Geperax ¢ rajJeuHbiMH HaHO-
CaMH, mpH YKJOHe NMOABoAHOro ckJoHa (1:m.)>0,04, paccuutuiBalotess Ha
BOJIHOBLIE Harpy3ku no ¢popmyaam 82(67), 83(68), 86(71) u 87(72).

Beanyuna 24 B o6oux cayyasfx ycraHaBiauBaeéTcs mo gopmysae 88(73),
MOJNY4eHHOH M3 YC/IOBHA paBeHCTBA 00beMOB BOJBI, MOCTYNAIOMKHX B MpPOCT-
PaHCTBO MEXAY BOJHOJOMOM H GeperoM H CJAHBAIOIUXCS yepes rpeGeHb BoJI-
HOJIOMA U3 3TOr0 MPOCTPAHCTBA B Te€YeHHE OJHOTO BOJHOBOIO NMEPHOAA,

B cayuyae, xorna noABOAHBIN BOJNHOJOM pacrnoJaraercs B NpHGOHHOM
(TpeTbeil BOJHOBOH) 30HE, PACYETHYIO BBLICOTY BOJIHEI A LPHHHUMAIOT Ha TJy-
6une Bogul H nepexn BoiHoaoMoMm (puc. 68(26)). [lpu pacnosoxennu BOJHO-
JIOMa B IPHYPE30BOii 30He, B NIpefieJiax KOTOPOil NOTOK OT paspyuleHHbIX BOJH
NepHOJMUECKH aKaThiBaercsl ia Geper, BeJauunnbl A u H caepyer npynumars
B CTBOpe MOC/eJHero ofpyiieHns BOJH.
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Tlpu npoeKTHPOBaHUH BOJHOJOMOB, KOHCTPYKIIHH KOTOPBIX He COOTBET-
CTBYIOT CXeMaM, NpUBeJEHHLIM Ha puc. 68(26), 69, 70, BeaHuHHDI, YKa3aHHbIE
B 1. 4.1, JOJKHBI ONpefensTbCsl HA OCHOBAHHH 3KCNEPHMEHTANbHEIX /M Teo-
PeTHUYECKHX HCCJIe/IOBAHUIL.

INpumep 18. BonHosoM U3 rpaBHTaHYOHHBIX MAcCHBOB 3aNpOEKTHPOBAH
Ha MpHrAy60oM yuacTke Gepera co CpeZHHM YKJOHOM 6eperoBoro CKjloHa B
CTOMETDPOBON moJioce, CuHTast oOT ypesa mops, 1:m.=0,0588. IloaBoanmiii
CKJIOH Ha y4YacTKe BOJHOJOMA CJAOXEeH PAa3MLIBAEMBIMH HECHYAHO-TANCUHBIMY
rpyHTaMu. BoaHoJslOM ycTaHOB/EH Ha KaMeHHO# nmocTesn M3 Habpocku. Iay-
6HHa BOAH y coopyxenus H=4,5 m. Boanosom 3aronaen. Paccrosuue ot
PacyeTHOro YpoBHS BOJBI A0 IpeGHsi BosHOJAOMa 21=0,5 M. Pasmepnl ceyenns
MaccuBa BOJIHOJIOMa JaHwl Ha puc. 69. Kiacc xanuTasbHOCTH BOJHO/IOMA —
IV. Pacuertnas BricoTa BOJIHE h=4,0 M HMeeT Ha yyaCTKe BO3BeJeHHS BOJ-

0,75
- P.=045 —_——
Mope bepez
Jo ~
Y N :.
o - = ]
p, =120 v,
Pacy.ypobens " il N
\v ye N /
e 2,217
oM N
< p=6o°r5’ } R=728 7] AR
I - ———— ::F o
L) o
<A P,=645 N
0 VA 4] 1
ﬂ;: £ N
6,85

Puc, 69. Dnioprl BOAHOBOrO faBAeHHs HA FPAaHH MOJABOXHOTO BOAHOAOMA
npu yxnoue nva l:m, > 0,04
71-6oxoBoe paBjelie; 2—p3semupaomee; J—npurpyxawniiee, Kamennas nocreap mox

NOAOIIBOM BOJAHOIOMA He moOKa3aHa (pasMepbi B M, ODAHHATH 3MiOP B TC/M?, CH/AbI AGB=
JAEHH] B TC/M),

HoJOMa o6ecneueHHOCTb 4% B pexxuMme U 5% B cucreme. Cpeauss AIHHA BOJ-

Al A=75 M. PacueTnbiii ypoBeHb NPUHAT NO CPEAHETOJOBLIM YPOBHSAM, 0Gec-
NeYEeHHOCTh ero pasHa 50Y%,

Tpe6yercst onpenenuTs Harpy3KH OT BOJIH Ha TpaHH BOJHOJOMA,
Mo Ta6u. 51 (16) npu -%— =% = 0,89 naxoauM:
% = 0,26, oTkyna z; = 026-4,6 =117 v,

2= 0,32, orkyna 2 =032-45 =144 u; ko= 060.

IMoncraBus HaiieHHble 3HaYEHHS BEJHUHH Rg M 25, a TaKXKe 3aJlaHHYIO
Bennunny 2;=0,5 M B popmyay 88(73), noayunm 2,=0,60(0,5+1,44)—0,5=
=0,66 M.

PykoBoacTBYSCh H3/10XKeHHbIM, ONpefieiieM OpAYHATHl BOJHOBOIO JaB-
Jaenus (puc. 68):

Ha ypoBHe BepXxa coopyxeHHa mpH 21=05<2z,=1,17 M p,=1,03(0,6+
+0,66) = 1,20 Tc/M2 — no gopmyJe 82(67);
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Ha ypOBHe MOJOMWBHI BOJHBI NpH 1: m. =0,0588>0,04 py=1,03(1,17+
+0,66) =1,88 Tc/M?2 — no dopmyae 86(71);
Ha ypOBHE AHA H 10 OCHOBAHHIO BOJAHOJIOMA
p3=pa=1,88 1c/M2 — 1o dopmyse 87(72).
[Mosnoe ropH3oHTaAbHOE CABHTaAIONLEE BONHOBOE JaBjeHHe HA | M JJiHHBI

BOJIHO/IOMA PABHO NJIOULAJH SMIOPbI, NOCTPOEHHON NO BHIYHCAEHHLIM OpAHHA-
Tam Ha pHc. 69,

Py=(H—22) p2+0.5(ps+ p2) (2a—2,) =
= (4,5—1,17) - 1,8840,5(1,20+1,88) (1,17—0,5) =6,25+ 1,03=7,28 1c/m.

Bapeiunupalowasi Hanpy3Ka Ha nogouwsy ED
P,=0,5-1,88.6,85=6,45 1c/m.

Harpyska, npurpyxaomasn npebeHb BOIHOIOMA
Pr=0,5-0,75-1,20=0,45 1c/m.

Mope hepez
0,6

£ =029
Pacy. ypoBens
O [/

|
=077
h

|

0,6

Z*
l&l
)
;

2,9

7:my =0,035
RS RTRESTRTS
Spat08e

Puc. 70. 3mopH BOJIHOBOrO 1aBAells Ha TPaHH MOZBOAHOrO BOJHO/OMA NMPH YKAOHE
xHa 1:m, < 0,04 (pasMepbl B M, OPAHHATHL 3MIOP B TC/M2, CUABI AaBJeHHS B TC/M).

Mpumep 19. TToxBoaHBI BOJHOIOM H3 TPABHTALMOHHBIX MAaCCHBOB CO
CKOLLUEeHHOIl nepefliel rpaHblo H pa3aMepaMH, yKazaHHbIMH Ha pHuc. 70, 3anpo-
eKTHpOBaH Ha otMmesnoM Gepery (1:m.~=0,035) Ha ray6une H=3,5 m. Iloa-
BOAHBIH CKJOH Ha y4yacTKe pacnoJIOKeHHA BOJHOJOMA CJAOXeH NecuaHbiMM
oTJsIoXKeHHsIMH. BoaHOJOM ycTaHaBauBaercs Ha kaMmeHHolt nocresu. Tay6u-
Ha 3aTonJieHust rpeGHs BoJHOAOMA 2, =0,6 M. BoHOJIOM OTHeceH K THIpoTex-
HHYeCKHM coopyKenusaim IV Kjacca KanuTanbHOCTH, NOSTOMY COrJIaCHO NpH-
JNOXKeHHIo | pacueTHast BbICOTA BOJIHLL A5 Hero h=25 M npuHATa ¢ obecne-
yeHHOCTbIO 4% B pexkuMe u 5% B cucreme, Cpeansisi ANHHA BOJMHBL A, COOT-
BeTCTBYIOlLas 3TOH BuicoTe, paBna 35 M. PacueTHnlit ypoBenb Mops ans pac-
CMaTPHBAEMOro BOJIHOJOMA BHIUHCJICH NO CPEAHHUM TOJ0BBIM YPOBHAM ¢ 06ec-
neuenHocthio 50%.
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TpeCGyercs onpeie/UTb BOJHOBbIE HATPY3KH HA TPaHH BOJHONOMAE,
Ilpu T =35 = 0,71 maxoaum mo ra6a. 51 (16):

ko= 066, =022, otkyra z =022 H=022.35 =077 u;

2y,
J =024, ortkyna z;=024-35=084 m.

ITo popmyne 88(73) 2,=0,66(0,60+0,84) —0,60==0,35 M.
Hcrnonb3ys HahjienHble H 3afiaHHble BEJAMYHHDI, ONpefie/isieM BOJHOBOE

AaBJIeHue:
Ha ypOBHe NOJAOWBLI BOJHEI npH 1 : m. =0,035<0,04

35 3,5 —0,60
py =1,03-2,5 (0,015 35 +023 T) + 1,03-0,35=1,24 Tc/m2 —no dopmyne 84 (69);
Ha ypoBle rpeGHs BoJineaoma npu 2;=0,60<2,=0,77 m
,1=1,03(0,6+0,35) =0,98 1c/m? — no dpopmyne 82(67);

Ha YpOBHE MOALIBHI COODPYXEHHS TpPH —2—:%2': 14 u cooTBeTCTBEH-
HO nmo Ta6a. 52(17) k, =0,79
p3=0,79 - 1,24=0,98 1c/m2
[Tonnoe ropusoHtanbHoe fapjenve Ha 1 M AJAHHBI NOABOJHOTO BOJNHO-
Joma
Pyx=0,5(p1+p2) (20—21) +0,5(p2+p3) (H—20) =
=0,5(0,98+1,24) - 0,174+0,5(),244+0,98) - 2,73=3,22 1c/m. .
BsselnuBalomiaa BoIHOBAs Harpyska Ha nopousy ED
P,=05.p3:50=0,5-098-50=245 1c/m.
Harpyaka, npunpyxaiouias rpeGeHb BONHOIOMA,
Pr=0,5-p,-0,6=0,5-0,98-0,6=0,29 1c/m.
4.2, MakcHMaJbHYIO IOHHYIO CKOPUCTb BOABI Umy, M/C, NE€peA HaKJIOHHOI
TPaHpio NOABOAHOTO BOJHOJOMA HEOGXOAUMO onpenenatb no gopmyne

nynh
Umg = V “—-—————A_ s 89(74)
g "3

rae ng — ko3 duuuent, npurnmaemnlii no taba. 53(18).

Tab6auya 53 (18)

OTHOCHTe/bHas {auHa BOAHM A/H 5 10 15 20 25

Kosdpduuuenr ny 0,67 1,22 1,74 2,13 2,23

Hpumeq aHue. Honycxaemble 3HaYeHHsA HEePa3MBIBAIOIIHX AOHHLIX cxopom'eﬁ nepex
HaKJ/IOHHOMK TPaHp0 INMOABOAHONO BOJHIOMIOMA AOJXKHBI NMPIHHHMAThCA COTJIacHO T}JEGOBBHHRM
n. 2.9 pacrosueii raaBuL.

4.3. Harpysku or pasbuBaioiiuxcsl (paspymiHMBIIMXCA) BOJNH Ha BepTH-
KaJbHYIO BOJHO3AIIHTHYIO CTeHY (NpH OTCYTCTBHH 3aCHIIKM TpynTa co cTo-
poHbl Gepera) Heo6XoAHMMO NpHHHMAaTh IO 3n0paM GOKOBOTO H B3BCLIMBAIO-
Iero BOJHOBOTO maBaeHuil (puc. 71(27)), npu 3ToM BedHYHHBI p, Tc/M2%, H
Zrp, M, LOJIKHBI ONIPeJeNIAThCA B 3aBHCHMOCTH OT MECTOPAacnoJioXKellHsa coopy-
JKEeHHS:

a) NpH pacmosoKelUH COOpYXKeHHS B CTBOPe mnocJejHero obpyuienus
npu6oiHEIX BoaH (puc. 71(27), a) —mo popmynam:
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pes = 1h (o,oas i 0,75); 90 (75)

2p = E‘{’—G 91(76)

Sunus Ypesa

Loy

Sunus ypesa

s
<
S _

b

Puc. 71(27). Jmiopnt BOMMOBOrO faBict i Ha BEPTHKANLUYI BOMHO3AUMTHYIO
creny.

0) NpH PacHoNOKeHHH COOPYIKEHHs B npHype3osoii 3ome (puc. 71(27),6)
— 1o opmyJaM:

los -
pyo = (1=03 7% ) pus 92 (77)
2y "_.T" 93 (78)
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B) NpPH DaCnONOXKEHHH COOpYKeHHs Ha Gepery 3a JHHWeH ypesa B npe-
Jesax Hakata BoaH (pHc. 71(27),8) — no ¢popmyram:

l
Pop =07 (1 — L’”’ ) Pab; 94(79)

HK

z[‘p = my 95 (80)
1
rie 2yp — npeBblilleniHe FPe6HA BOMHLI HAfZ PAacueTHBIM YPOBHEM B CTBOPE BORHO3AILHT-
HOM CTeHbl, M;
Lyg — paccrosiide OT CTBOpa MOCAeNHEro ofpyuieHus BOAH JO JHHMH ype3a (npHype-
30Bas 30Ha), M;
lo6 = paccTosHHE OT CTBOpPA NMocaenlero oO6pYLIEHHS BOJH KO COOPYKEHHS, M,
lyp — paccrosnue OT AHHHH ype3a A0 COODPYKEHHS, M;
Ly — paccrostde OT AMHHHM ype3a Jo IpaHMLbl HakaTa Ha Geper pa3pyUIMBUIMXCS
BOJH (NMPH OTCYTCTBHH COOpYWeuud), M, onpejeasemoe 1no dopmyae

Lux = hyyq m,, 96 (81)

Ry 4~ BHICOTA HaKaTa BoJH Ha Geper, onpenensieMas no TpeGopanuaM n. 2,14 Hactos-
ueit raasbi, M.

Mpumeuannsa l. Ecan paccrosnue or Bepxa COOPYXKEHHS A0 PACYETHOIO YPOBHS BO-
AHl 2;<C0,34 M, TO BeJHYHHLI BOJIHOBOTO [AaBJEHMA, ONpejeneHHsle no dopmynam 90(75),
92(77) u 94(79), HeobXOAHMO YMHOXaTb Ha KOYPMHUHEHT RKcm, NPHHHMaeMblii mo Tabn,
54(19).

2. Harpyakn or npuGoiiHbiX BOJH Ha BOJHO3aLIATHBIE CTCHBI IPH PACMOJIOKEHHH HX B
apuboiiHoil 30He cleAyeT OonpeaessiTb COracHO TpeGoRaHuAM N, 2,12 HacToAUeH raaBhL.

Tabruya 54(19)

Pacctosnne OT Bepxa COODYKeHHS .
J0 PAacyeTHOro YPOBHA BOXbI 2;, M +03h 0.0 —0,3h —0.65k

Kosddunuenr key 0,95 0,85 038 0,5

BeperozaummuThbie cTeHbl 4acTO NOABEPraioTcs yAapaM pa3pyllaloniuxcs
BOJIH. PaspyieHte BOIH MOXKeT NPOHCXOAHTb HENOCPEACTBEHHO Ha CTEHEe WM
Ha HEKOTOPOM y/ajieHnH OT Hee. B nocneaneM cayyae Ha cTeny BO3AeACTByeT
I0TOK, 06pa30BaBIUNACA OT pa3pyLieHHOH BOJIHBI,

Oobuiee naBjeHHe, BO3HHKaloLee NMpPH yAape oOpyulaomleicss BOMHBL O
BEepTHKaJbHYIO CTeHY, COCTOHT H3 F'HAPOCTATHYECKOTO H THAPOAHIIaAMHYECKOro
AaBJenuit, [napoanHamMuueckas 4acTb AaBJeHHS H3MEHSETCS B 3aBHCHMOCTH
OT yrJa MojXoja BOJIHBl K BepTHKaJbHOi rpanu cTenbl. Ilpn ¢poHTasbHOM
pacnosoXeHH rpaHH OTHOCHTE/IbHO JIyuya BOJIHBI THAPOJHHAMHYECKOe AaBJe-
HHe JOCTHraeT MaKCHMAaJibHOrO 3HAYEHHS M COCTABJAseT NPHOJHIHTENLHO NO-
JIOBHHY TIOMHON BeauunHbl Aasjenust. @opmyan 90(75), 92(77) u 94(79),
npHBeleHHbBIE B NyIKTe 4.3, Npe/lHa3HauYeHb! JJS BBIUHC/AECHHA HHTEHCHBHOCTH
JaBJieHHsl MpH yAape O BepTHKaJbHYIO IpaHb CTeHbl OOpylIaOWKXCH BOJH
WK NpHOOHHOTO NOTOKA, NOAXOAALIHX K CTeHe (PPOHTAJIBHO.

OueBnaHO, YTO B 30He NPHOOHHOIO MOTOKA BeJHYHHA AaBjenus Gyner
TeM GoJblle, yeM GoJibllle CKOPOCTb NOTOKA. DTa CKOPOCTh NOCTENEHHO Y6bi-
BAeT OT MAKCHMYMa B TOuKe NoCJefHero oOpyileHHs BOJIHbLL IO HYJEBOrO 3Ha-
UeHHs Ha BepXHell rpaHHlie HaKaTa BoJIHLL. Ha ocHOBaHHH Hcciel0BaHHit NpHU-
HSITO, YTO HHTEHCHBHOCTb AAaBJIEHHS BOJIH HAa BEPTHKAJbHYIO TPaHb CTEHb! TaK-
)Ke yGblBaeT — OT CBOEr0 MAaKCHMYMa pos B TOuKe MoOC/JAefHero oGpyluenus
BOJIHBI 10 HYJIt Ha BepXHell TpaHHlle HaKaTa.

IlpunaTo TakKe, yTo yObIBAHHE HHTEHCUBHOCTH BOJIHOBOTO JaBJEHHS B
30He NpHOOAHOTO MOTOKA NPOHCXOAHT 1O JHHEHHOMY 3aKoHy. BHYTpH 30mbl
npuGoAiHOTO TIOTOKA BbifieJIeHBl JBa yYacTKa, pa3rpaHHyeHHbIX JHHHEH ype3a.
Ha nepBom yuacTKe H3MeHeHHe BEJHUYHHDLI AABJEHHS ONHCbIBaeTcs HopMyNoit

. l
92(77), B KoTOpOi 3HaUeHHe MHOXKHUTENS (l——0,3L°—°6) H3MEHSIeTCSl OT €AHHH-
(1]
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1Bl B TOYKe Mocjie/iHero oGpyuenus soans 1o 0,7 Ha ypese mops. Ha nropom
yuacTKe, MeXAY ype3oM MOpPSl H BepXHeii rpaHHLell HaKaTa BOJIH, UHTEHCHB-
HOCTh [laBJIEHHsI COOTBETCTBEHHO yMeHbaercs oT 0,7 pos 10 HYJS,
MakcuMaiblble OpAMHATHL B3BEIIHBAIOHIErO AaBJIEHHS, NPHJIOXKEHHOrO
K NOJ0LLIBE CTeHBI, paBHbI, KaK noka3aHo Ha puc. 71(27), 60koBOMY aaBsieHHI0

Pacy. ypobBens

NoBepxnocms Bols
npu omxame BoaHss

Puc, 72(28). Jmiopbi  BOJMHOBOTO AaBieHHA HA BEPTHKAJbHYIO BOJHO3a-
INUTHYIO CTEHY NpH OTKaTe BOAHbI.

y BHelllHero pe6pa COOpYeHHs; AaJibllle B3BelIMBalollee JaBJeHHe yMeHb-
uraercs JO HyJeBOro 3HaueHHd y BHYTpeHHero peGpa, H3MeHSISICh JHHEHHO.
4.4. Harpysku oT pa3pyIIHBIIHXCS BOJIH HAa BEPTHKANbHYIO BOJHO3aULHT-
HYIO CTeHY (C 3achbIIKOfi TPYHTA CO CTOPOHBI Gepera) npH OTKaTe BOJIHBI He-
006X0MMO NMpPHHHMAThL IO 3MIOpaM GOKOBOTO H B3BELIHBAIOLLETO BOJIHOBOTO

Pacy. ypoberns

Puc. 73(29). Snwopa 1aBieHHS BOJH HA BOJHO3AMTHYIO CTEHY KPUBOIHHE ii-
HOTO OYepraHud.

AabJiennst (pHC. 72(28)), npu 5TOM BeJIMUHHA Por, TC/M2, LOMKHA ONpeASATH-
¢ no ¢popmyae

Por=17 (0,75h 4 2oth 97(82)

FAe 2ot — IOHHXKEHHe NOBEPXHOCTH BOAbI OT DACYETHOTO YPOBHA Ilepel BepTHKAJIBHOH cTe-
HOM MpH OTKAaTe BOJIH, M, TIPHHHMAEMOE PABHHIM:

TpH HaJH4YHK Nepel cTeHol mJasxa wupHHON 3/, M, H Golee — 2,1 =0;

TIDH LIMpHHE AMAKa MeHee 3/t — 207 ==0,25h, M.

B naHHOM ciyyae TepMHH «HArpy3KH OT PaspyIIHBIIMXCHA BOJIH» MpHMe-
HEH YCJOBHO. 3}.1er HMeeTCsa B BHAY JaBJiecHHe BOJDI, nonasilei B 3aCTCHHYIO
3aChINIKYy B pe3y/bTaTe BO3JeHCTBHA BOJH PacueTHOH BLICOTH A,
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ITo dopmyJie 97 (82) MaxkcumanbHOe faBiaelne Ha | M2 3ajiHel rpaHu CTe-
HBl HA YpOBHe, ONpeleiieMOM BEJIHUHHON Zor, TPHHATO SKBHBAJEHTHBIM THJI-
pPOCTATHUECKOMY MAABJEHHIO CJA0si BOAH TOMHHOM 0,75A+ 20y TlOHHKeliNE
NOBEPXHOCTH BOABI Nepej CTEHOH IPHHHEMAETCA PaBHBIM HYJIO NPH HaJHYHH
nasxKa. DTHM YYHTBIBaeTCs pasrpyxKaiolilee NPOTHBOAABJEHHE TI'PYHTOBOM
BOJibl, HMeIIEeiCA B TOJIILE [IS3KA [epes CTeHOH.

4.5. BosavoBoe paBiende OT paspyIUHBIUHXCS BOJH Ha KPHBOJHHEHHLIN

YYacTOK BOJHIO3AUIMTHOH CTEHB! Py,
JIensaTh no gpopMyae

tc/M2, (pue. 73(29)) neo6GxoauMo omnpe-

Px=05p (1 4 cos? By), 98 (83)

rAe p — BOJIHOBOE AaBjeHHC, Tc/M?, Ha BeDPTHKAJBHYIO BOJHO3AWUTHYIO CTEHY, onpenensde-
Moe coryiacHo TpeGoBanusam 1. 4.3 nacrositeil rJaBbi;
Bx— yroa Mexay BepTHKAJBIO H KacaTeJbHON K KPHBOMHHCIHOMY YYaCTKy BOJIHO3AIIHT-

HOIT CTeN.I, rpai.

bepez- N Mope
: >
1 o~ [
1l 3"
Ry qm]cm Yypobend
S v

Puc. 74. Oniwopsl 60KOBOro H B3BELIH-
BalOUero JgaBleHuil paspylIUBIIKXCH
BOJH Ha BOJNOOTOOfiHyl0 cTeHy (pas-
Mepnl B M, OPAMHATLI 3MIOP B TC[M2).

Mpumep 20. OnpenenuTs BeJHUH-
HLI BOJHOBLIX JaBJ/eHHii Ha MepeaHIolo
rpanb H nogowpy GeperosaumnTHoM
CTEHBl, 3aNpOeKTHPOBAHHOH Ha MOp-
CKOM Gepery, C/J0XKeHHOM TNecyaHo-ra-
JeYHBIMH HaHOCaMH,

CreHa pacnoJsioxkeHa no JIHHHH TIO-
cjenHero o6pylieHH pacyeTHOH BOJI-
Hbl Ha rhy6ute Hyg=5,0 M. OHa oTHe-
CeHa K YeTBepTOMY Ksaccy KanuTalb-
HocTH, PacuerHasi BHICOTa BOJIHBI A=
=3,9 M npu obecneyexnoct’ 5% B cu-
creMe # 4% B pexxume. PacueTnas
AAnHA BOJMHBI A=52 M. PacuerHbiit
ypoBenb Mopsa — 0,25 M onpenenen no
CPeIHHM TOJOBLIM YPOBHAM; ero obec-
neyenHocTs 50%. Mcxoas u3 Hepony-
CTHMOCTH IlepesiuBa BOJABI yepes rpe-

Genb BOJIHOOTOOMHOM CTEHLI, er0 OTMeTKa npuHATa paBHoil 7,0 M. IlomowBa

CTeHbl 3aJ0xena Ha ray6ute H=8,0 m.

ITo ¢opmyse 90(75) BoanoBOE RaBieHHe

2
Pos = 1,03-39 (0,033 % + 0,75) =4,4 Tc/m2

Bossulinerne rpeGHA BOJABL onpeneneHo no dopmyae 91(76)

4,4

Zrp= {03 = 4,3 M,

Ha puc. 74 mocTpoeHbl 3MiOpHl AAB-
JeHHi 1a NepefHIoOld  BepTHKAJbHYIO
rpaHb M MOJOIIBY CTEeHEI

Mpumep 21. Onpenenuts naBienue
BOIBI Ha 3aJ[HIOIO TPaHb Gepero3aliuTHON
CTeHbl; ee rpeGeHb PACHOJOKEH HA BHICO-
Te 3,5 M OTHOCHTEJIbHO PaCcYETHOro YpOB-
ust Mops. Micxonuble yea0BHS JJI MpOeK-
THPYeMO# CTeHbl aHAJIOTHUHBI 3alaHHBIM
K npumepy 20.

3anannasg oOTMeTKa TrpeGHS CTEHLI
Menbllie onpefenennoi B npumepe 20 Be-
JHYHHB 24=4,4 M; clle0BaTeJbHO, BO3-
MO’KEH NepesiuB BOAbIL.

3apannan IlIHpHHA TAAXKA mepes
crenofl, pasnas 4 M, MeHbme 3h=3X
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Puc, 75. 2miopbl 6OKOBOro M B3BElLH-

BAIONEro AaBJeHHil Ha cTeny npH ot-

KaTe BOJHK (Pa3Meps B M, OpAMNATHI
3nop B TC/M?),



X3,9=11,7 M, N03TOMY B COOTBETCTBHHM c I 4.4 NpHIEMaeM Zor=0,25~
=~1,0m,

ITo dopmyane 97(82) naxomum:

Por=1,03(0,75- 3,9+ 1,0) =4,1 1c/m2

B cootBeTcTBHH ¢ TpeGoBaHHAMHU 1. 4.4 NaBJIeHHE Por NPHJIOKEHO K 3a/l-
Hejl rpany cTeHkl Ha ypoBHe (pHC. 72(28)) 2or=1,0 M 11HXKe pacueTHOro ypos-
Hf MOpPS; HHXKE — OHO NPHHUMAETCs NOCTOSIHHBIM H paBHbIM 4,1 Tc/M2, a BbI-
l1e — OHO yMeHbUIAETCs A0 HYJIEeBOro 3HayeHH: Ha yPOBHe, COOTBETCTBYIOLLIEM

‘e—l‘/lape bepez
&
47 S O ~ad
7 o 9 Qd
e
3,7 ] &
=)
3,6 w
e )
<
3,1 el %
3 5 5
26 .19
Y
22| g
<y
26
0,0 Pacﬂ}ﬁ — ™ L"S,w
yporere 35 1
37 S
3.7 3

Puc. 76. niopbl rOPH3OHTANBHBEIX COCTaBAAIOIMUX BOJAHOBOrO JaBAEHHS
Ha KPHBOJHHEHHYIO MNOBEPXHOCTb M B3BEIUHBAIOWIEr0 AABAEHHA Ha MO-
JOINBY BOJXHOOTGOHHOH CTeHbl (OPAMHATH 3MIOP B TC[M?).

0,75h=0,75-3,9~3 M. Dmiopa nassieHus, COOTBETCTBYIOLIas paccMaTpHBae-
MOMY cJyyalo, npefcTaBjeHa Ha pHC. 75.

Mpumep 22, Onpepe/inTb PaBHOAEACTBYIOLLYIO BOJHOBOIO JaBJeHHS Ha
KPHBOJIHHENHYIO TPaHb CTeHBI (pHUC. 76) ¢ 11eJ1bI0 YCTAaHOBJIEHHSI YCTOHYHBOCTH
CTEHBI B YCJIOBHAX CTPOUTEJABLCTBA NPH OTCYTCTBHH 3achKH 3a cTeHoit. Ucxon-
Hble JJaHHble IPHHATH no npaMepy 20.

CreHa pacrnoJsioXeHa NPHOJM3HTENBHO HA CepejlHHe pacCTosHHA (pHC.
71(27),6) Los=25 M Mexny ype3oM MOps H JIHHHEl NOCJeNHEro o0pyleHus
pacueTHofl BoJiHbl £=3,9 M. [IpuuuMan pos N0 JHHHH NOCAEAHEro 06pyIIeHHs
paBHbIM 4,4 Tc/M? (cM. pacuer B npuMepe 20), HaxoauM no dopmyie 92(77)
HHTEHCHBHOCTb JaBJIeHHS B CTBODE DaCHOJOXKEHHS CTeHH; T. e. NpH log=
=12,5 m:

Iyp = (1—03.05)-4,4 = 3,7 c/m2.

Kpuponunefinas noBepxHOCTb CT€HB pasGuTa Ha 10 HeGOMBIIMX OTpes-
KOB, B Ipejiesiax KaxJoro M3 KOTOPHIX KpHBast 3aMeHeHa npsaMoil. 3ateMm om-
pefeneHsl YIJibl HAK/IOHA NPSAMBIX OTPE3KOB OTHOCHTE/BHO BEPTHKAJHK H COOT-
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BETCTBYIOIHE 3THM YIrJaM HHTEHCHBHOCTH BOJIHOBOTO JaBaenus px (mo dop-
myne 98(83)), AelicTByIOLHE 10 HOPMAJIH K BBIACJICHHBIM NPAMBIM OTPE3KaM.
VYrap nakjaona (Bg, TpaA) ¥ HHTEHCHBHOCTH AaBJeHHi (p, Tc/M2) cooTBeTCT-
BEHHO AJISl OTPE3KOB PaBHbI:

01 {;Ko =0° Po1 =37

1-2 g, =19 y_g=05-37(1 +089) =35
2—-3 B, =51 0y_3=05-37(1 +0,39) = 26
3-4 B, =63 Ps_q=053T(14+021) =22
45 B, =9 Pa_s=05-37(1 +043) =26
5—6 By, =335 Ps_=05-37(1 + 0,695) = 3,1
6—7 B, =13 Pe_7=05-37 (1 +0947) =36
=8 B, =—105 0;_g=p =31
B9 Be=—3 Py s=p=31
9—10 By=0 Poso=p=31.

OueBHIHO, YTO TOPH3OHTANbHAA COCTABJAIONIAA OOEro AaB/eHHSs, TpH-
JIOXKEHHOTO K JII060MY OTpe3Ky, BHIEJEHHOMY Ha KPHBOJHHeHHOM npoduie
CTeHbl, paBHA NMPOH3BEJEHHIO HHTEHCHBHOCTH HOPMaJIbHOTO AaBJjelHs Py Ha
BEPTHKAJIbHYIO NPOEKUHIO OTPe3Ka. BriyuciienHble TakuM 06pa3soM ropH3oH-
TajbHble cocTaBJfloWMe H; Ha | M AJIHHBI CTEHB HMEIOT C/iefyloliue 3Haye-
Hug (tc/m):

Hy_;=3705=18 Hg_¢=31-065=20
Hy_3=35065=23 Hg _7=236-085=31
Hy_3=26-055=14 H;_¢=37.065=24
Hy_4=22.060=13 Hg ¢=37-045=17

Hy_s=26085=22  Hy_jo=37-025=09.

[Monnas 6okopas (caBHraiollas) BOJHOBAs Harpy3Ka Ha KPHBOJHHEHHYIO
TIOBEPXHOCTb CTEHbI

10
Py= X H; =191 1c/um.
0

BepTHKaJbHBEIe COCTaBAsAIONLIE AaBieHus V;, Hanpas/ienHble BHU3, ycTa-
HOBJIEHH! 110 cooTHotleHuwo V;=H;tg B, Tc/m:

Vor1=0

Vi_p=231g19° =23.0344 = 08
Vyg=14-g51°=14.1235 = 17
Vy_y=13-1g64° = 1,3.2,050 = 2,7
Vs =22tg49° = 22.1,150 = 2.5
Vs = 20-tg 33,5° = 200662 = 1,3
Ve_7=31.1g13°=31.0231 =07

Vig=0
Vg 9q=0
Vo 10=0

TMonnan BepTHKaJbHasf BOJIHOBAA Harpys3ka Ha KpHBOJIHlIeﬁIl)’IO nosepx-
HOCTb CT€Hs HanpaBJ/JieHHAsA BHH3,

10
> Vi=97 1c/m.
0
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3Sniopa B3BEILUBAIOUIErO 1aBaeHHs HA MONOUIBY CTEHB YCJIOBHO NPUHATA
TpeyroabHoit (puc. 76), ¢ MaKCHMaJ/IbHO! OpPAMHATOH Y BHeUlHero pe6pa no-
AOUIBLI, PABHOH MHTEHCHBHOCTH OOKOBOTO AaBJieHHA po—;=3,7 T¢/m2, Taxkum
o6pa3oM, 31eCb COXpaHIETCS NPHHUHN NOCTPOEHHS 3MIOPbl B3BELIHBAIOILErO
JaBJeHUs, NPHHATHIA LS CTEH C BEPTHKAJIbHLIMH IPaHAMH.

4.6. Harpysku ot
BOJIH Ha GYHY HEOOXOLH-
MO NMPHHHMATb IO 3MI0-
pam GOKOBOrO H B3Be-
LIXBAIOWEro BOJHOBOTO
napaeHus (puc. 77(30)),
TNIPH 3TOM  BEJHYHHBI p,
TC/?, ¢ y4yeToM noaxona
BOJIH K COOPYXKEHHIO MOJ
yrJioM oy CjAefyet omnpe-

neasath no dopMmyJe
3
0 =7 kyh (1 + cos? ag),

99(84)
rae ky — ko3 dHuHenT, NpH-
HuMaeMblit no Ttaba. 55 (20).

Harpysku ot BoaH
AeHdCTBYIOT Ha BCe TPaHH
6yHbl, NpHYeM HHTEHCHB-
HOCTb HMX HempepbiBHO
HaMeHsercd,  DKCnepH-
MEHTa/bHble B HaTypHble
HCCJe10BaHUs TOKa3ady,
yTo B HaubojJee HEBbI-
FOAHBIX YCJOBUSX BO3-
JeHCTBHS BOJIHOBbIX Ha-
TPy30K HAXOJIHTCH TO-
JOBHOH MaccuB OyHBI.
Ona pacuera ycroiiyu-
BOCTH TOJIOBHOTO MacCH-
Ba onpejenseTcd KpHTH-
yeckasd KOMOMHAUUSA BOJI-

Mran

I
T

a
Tenebas i Brewnss
2paHo 2pars
TT 00 o d b s /s, 2
bepee
I-I
Zrg = ﬂ%gq_b
4 ypoben
Ty A = ___} Rvall
- [
Prr a hs =

T Py

7N T? @y 2SS V /NN
Pr -

Py

Puc. 77 (30). dmiopbl BOIHOBOro JAaBieHUS Ha GYHY
S—~aauna GyHH; @—mupusa GyHbl.

HOBBIX HArpy3oK, KOTOpasi BKJIOYACT:
HArpy3Ky, NefiCTBYIOULYio lia BHEILHIOW GOKOBYIO IpaHb;

ONHOBpEeMeHHO BO3HHKaloLlee AaBJeHHe Ha NPOTHBOMONOKHON (TeHeBoil)

60KOBOH rpat;

B3BemiHBaloillee naBJjieHue Ha NOINOWIBY 6yHbl;

BEPTHKAJbHYI0 COCTaBJAIOULYI0 BOJHOBOR Harpy3Ku, neficTByouleii Ha
HaKJOHHYIO TOPLEBYIO IpaHb.

Ta6auya 55(20)

H:m(::o_ "ié:,,:',i“' Kosdduuuenr le npy 3HaveHur Sy
acigag, 0,03 i
| ;::x“ o B 1 Menee 0,05 0,1 u go.znee
Buemuas — 1 0,75 0,65 0,6
; o5 | o | oas | o4
0,5 X 0,4 ) 0,45
Tenevan | o 018 | 022 | 030 | 035
2,5 0 0 0 0
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IMpusenennas popmyna 99(84) npencrasiaser co6oil npousBesene Tpex
BEJIMYUH:
1,57h — naBienue pa3buToll BOAHBI MPH (PPOHTAILHOM yjaape O BepPTHKAIbHYIO
CTeHy;
0,5 (1 + c0s? ag ) — BLIpaXeHHe, YUHTLIBAIOWIEE KOCOii mozXxolL BOJH;

ky — ko3dduuunent, yuursisalouuii oTcTaBanHe no ¢ase U HEPABHOMEPUOCTD
pacnpefelenus JNaBieliHss Ha TPpaHsX GYHBL
lepoxosatocTe rpaneil GyH B gopmyne 99(84), npuMensiowmeiics nJs
6yH rpaBHTanHOHHOrO THHA (puc. 77(30) ), He yunuTbIBaeTcs.

BoJsHOBOE JfaBiieHHe AeACTBYET OQHOBPEMEHHO Ha 06Ge npojoJibHble rpa-
11 OyHBI; ONHaKO, TEHEBAsl NPaHb OKA3bIBAETCH IIPH STOM. MeHESe HarpyXeH-
HOW TNPH KOCOM IOIXOJE BOJHBI, 4TO OOYCJIOBJIMBAET GABHIAIOLLYI0 HAarpy3Ky
P,s—Pyr, NepIeHIUKYJISPHYIO K OCH GyHbl, Pa3/ivuns B JaBJEHUSAX HA BHell-
HIOIO U TEHEBYI0 [DaHH YUYHTBHIBAIOTCS 3MIHPHYECKHM KO3((HLHEHTOM Ry,
npHYyeM OJHOBPEMEHHO YUYHTBIBAETCS HEPABHOMEPHOCTb pacnpejeseHusi JaB-
JIEHHs 1o JJTMHe GYHB] H.OTCTaBaHHe 1O (a3e JaBJeHHS HA TeHEBYIO IPaHb MO
CpaBHEHHIO C BHELIHEH.

BspelnBpaloniee gaBjaeHde y pebep noouisbl GYHE NIPHHHMAETCH PaBHbIM
COOTBETCTBYIOLIUM 3HAYEHHSAM JaBJeHHd Y AHA 110 GOKOBBLIM IpaHsiM.

[Tpu Tpanenenna/nbHOM NONEPEYHOM CeUeHHH OYH BJAHSIHME HAKJOHA Tpa-
Hell Ha Be/JHYMHY NaBJCHHA HANJMEXKHT YYHTHIBaTb BBeAeHHeM B GOpMyay
99(84) coorserctBylonleir nonpasku. IIpu atom popmyaa 99(84) npuobpera-
eT BHI!

3
p =7 kuth (1 + cos? ag-cos? Bs)s 100

3fech Pp— yros HaxJIoHa GOKOBOII rpaHH K BepTHKAaJIL.

Cioeayer nopuepKiyTh, YTO HAa KOHEUHBIH pe3yJabTaT pacyeTa yCTOHUH-
BOCTH TOJIOBHOIO MaccHBa OyHbl GOJbllIOe BJHSIHHE OKAa3blBAET yuyeT HaKJo-
Ha CKOILUeHHOIi nepeaxeil (TOpieBOil) rpaHH MaccHBa.

[Ipn ompeneJeni BOJHOBLIX Harpy3oK Ha roJIOBHOH MacCHB GYHbI lie-
06XOAHMO YUHTBIBATH Paclo/ioXKeHHe MacCHBA OTHOCHTEJBHO JIHHHH TOCJIEN-
lero o6pylIeHHs pacyeTHOH BOJHB BblcOTOH h. B ToM cayuae, xorza roJsos-
110/l MACCHB BHIXOAMT 3a JIMHHIO OOpYyIUeHHs B TPETbIO BOJHOBYIO (TpHGOII-
Hy1) 30Hy ¢ rayounuamu H > Hyg, HEOOX0OZHMO UMETH B BHAY, UTO pacueTHas
BLICOTA BOJIHBI 3[1eCh MOXKeT GBITh 00Jblie BLICOTH A, ONpeReJeHHOH Mo JHHAH
nocaeanero o6pyiennst. [Ipu6AnKeHHO A5 3TOTO cayyas pacueTHas BHICOTa
BOJIHBL & MOXeT GbITh NPHHATA paBHO# ri1y6HHe H no KpoMKe mepennei rpa-
HH ‘MacCHBa, HO He 00Jblleil BRICOTH MpubOiiHON BoJHLE TpeGyeMoil ofecme-
YeHHOCTH (Agp) Y 3TOM KPOMKH,

Mpumep 23. OnpenesHTs BOJHOBBIE HATPY3KH Ha FOJOBHOA MaccuB Gy-

Hbl, TIPOGKTHPYEMOi Ha NpHIJyOOM yuacTke Gepera, CJIOXKEHHOTO ecyaHo-
rajeyHbIMH OTJAONKEHUSAMHA,

CoruiacHo npusoxenuto | pacyerHast o6ecreueHHOCTb BBICOTHI BOJIHBI
npuHATa paBHOH 5% B cucreme u 4% B pexume. Takum o6pasoM, pacuernas
BEICOTA BOJIHHL HAa YUacTKe PacnoJOoXeHHUs roJOBHOro maccusa k=44 M u
COOTBETCTRYIOMIAS efl OauHa A=75 M. Yroa MeXay NpoaoJbHOil 0Chbio GyHH
1 ¢poHToM pacuetHofl BoaHbl (pHC. 77(30)) oy =70°. OTMeTKa pacuernoro
ypoBHsl mopsa —0,25 umeer obecneuenHocTs 50% o cpelHErofoBLIM ypOB-
HAM,

Bupx u pa3Mepn! rOJIOBHOTO MacCHBa NOKa3aHbl Ha puc. 78. Pacuernas
nauHa MaccuBa S=25,25 M. Hakiion 60KoBBIX TpaHeil OTHOCHTEJILIIO BEpPTHKA-
JIM COCTaBJSsIET Pp=7"; TaK Kak cos 7° GJIH30K K e[HNHuIle, TO B JaHHOM pac-
yeTe HaKJOH GOKOBLIX IpaHeil He YUHTbIBAEM.

Boanosoe naBieHue Ha | M? GOKOBOH BHeWHEH TpaHH TOJOBHOTO
Maccupa Oyubel onpenenseM mo ¢opmysae 99(84), [locie noAcTaHOBKU
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3Hauenuft A=4,4u, k,=~0,7 (no Taba. 55(20)) npu T=“—=0’07’

cos®ag == c0s?70° = 0,117 Haxoxum

05 = %.0,7.1,03-4,4 (1 +0,117) = 2,65 Tc/m?.

[Tiomaan 60KoBLIX rpaiefi TOJOBHOTO MaCCHBA B PACCMATPHBAEMOM CJ1y-
yae OAMHAKOBH H PaBHLI

© =05 (05 -+ 3,5)-525 = 10,5 u,

H'OJIlH asi BOJHOBaA H a)I‘\p'yB:Ka Ha GD’KOnyIO BHEUIHIOK rxpaHb TOJIOBHOTO
MacChBa
Pyy = ppo = 2,65-10,5 = 27,8 1c.

6@
w SN
Vi ~

Puc, 78. O6muit Bua ronoBHoro MaccuBa Gyunt, KaMmennas mno-
CTeJb He TIOKa3aHa (pa3Meps! B M).

IlaBJienne BOJIH Ha GOKOBYIO TEHEBYIO IPaHb IOJOBHOIO MacCHBa onpeje-
JseM Takxke no Gopmysae 99(84) npu 3 =0,07 u a-ctg ag=1,23 M; cooTBeTCT-
BEHHO 3TOMY kx=0,25, a

3
pr="7-0.25-103-4,4 (1 +0,117) = 0,95 7c/m2.
ITonnas BoNMHOBasE HAarpyaka Ha GOKOBYIO TEHEBYIO NPaHb NOJOBHOTO
MaCCHBA
er = P = 0,9510,5 =10 rc.
INonuas caBuraoomas Harpy3ka Ha roJioOBHOH MacCHB GYHBI
Py=Ppy—Ppr =218 — 10 =178 tc.

BosiHoBOe naBJieHHe Ha HAKJOHHYIO TODIEBYIO I'palb roJOBHOrO MAacCHBA
onpegessiem no popmyae 99(84), npeneGperass KocuHoill noaxoxa Boad. Ilpu
3TOM YroJ o,; 3aMeHsieM B 3Toil (opmyJsie yrioM HAaKJIOHA TOPHEBOU IpaHH K
BEPTHKAMH Brop=060°16’, ¥ 1m0 3KcnepHMEHTANBHBLIM HaHHLIM NPHHUMAEM
ky=0,8, yuntrias 06TekaHue Topua OyHEI MPH yAape BOJHLI B 3aTONJIEHHOE
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nonoxeane rpe6us ronoBHoro maccupa. [loacraBass 3xayeHusi y, h, ky U
c0S2Brop, HAXOLHM

3
Prop = 70,8-1,03-4:4 (1 + 0,246) = 3,39 7c/u?

ITpoexuns nuomwaay TopueBoil IpaHH Ha BEPTHKANBHYIO MJIOCKOCTh

2,5 43,37
(%)

Orop = :3,0 = 8,8 M2

BepruxanbHas coCTaBJAfION(as BOJHOBOH HArpy3KH Ha HAK/IOHHYIO
TOPILIEBYIO NpaHb, HaNpaBMSHHASA BHU3, DaBHA
Prop®rop 18 Brop = 3,39-8,8-1,75 = 52,3 1.
ITpn onpepeseHHH B3BeIUMBAIOLIErO BOJHOBOIQ AABJEHHS HA NOAOLIBY
MaCCHBa OPAHMHATHI 3MIOPH B YIVIOBBIX TOUKAX NOJOLIBEI NPHHAMAIOTCS PaB-
HBIMH COOTBETCTBYIOIIUM OpPIMHATaM GOKOBOH HATpYy3KH.

CpenHee B3BemuBaiolllee BOJHOBOe JaBieHHe Ha | M2 no nopouise BLI-
yuc/aseM Kak cpefHee apHpMeTHUeCKOe H3 3HAYEHHH B YIVIOBBbIX TOYKaXx

_ 2pz0p + Ps+ Pr _ 2-3,39 4 2,664 0,95
" 4 - 4
Hﬂomaﬂb NOJOWIBLI TOJOBHOI'O MACCHBA
oy = 3,37.5,25 = 17,7 M2,

= 2,58 1c/M?

[Nonnas B3BeUrMBalOLLAs HANDY3Ka, NPHIOKEHHAs K MOJOILBE TOJOBHO-
ro MaccuBa GyHBI,

Py = pyog =2,58.17,7 =456 tc.
B paccMartpuBaeMOM NpHMepe TONYYHAOCH, YTO CyMMapHasi BEpTHKa/b-

Hasl COCTaBJsONiasi BOJHOBON HArpy3KH Ha roJIOBHOH MACCHB GYNB IPHTPY-
3KaeT ero, NpHyeM NMPHrpyKaloulas CHia pasHa

Prop©@rop {8 Brop — Pz = 52,3 — 45,6 = 6,7 1c.
Harpy3ku oT CyA0BBIX BOAH Ha KpenJenHs Geperos KkaHanos

4.7. BricoTy cynOBOii BOJMHHI A¢, M, HEOGXOLUMO ONPENeNSTh N0 hopMyJe

gHK

he =25 ]/"T Vex, 40, 101(85)

rae Hyx — ray6una KaHaja, M; L u T — COOTBETCTBERHO AJIHHA U 0CaJKa CcyAHa, M; § — koah-
(HUHEHT MOJHOTH BOLOH3MELUEHHS CYAHA; Ucx — AONYCKaeMas N0 SKCINTyaTalHOHHHIM Tpe-
GoBaHusIM CKOPOCTb CYAHA, M/C.

MaKCPl:MaJIbHYIO CKOPOCTb IBHXKEHHA CyJHa, BO H3bexanne 3HAYUTENb-
HOTr0 yBEJHYECHHSA COMPOTHBJICHHA, HAJICKHUT ONpeAeNATh MO YCJIOBHIO
< 0,90, 102

TAe Uy — KPHTHYECKAA CKOPOCTb, M/C, onpefenseMas no dopmyse

vy = Fr, Vg_;_, 103

rae Frg — uncno ®pyaa, onpeaensemoe 1o Taba. 56;  — m10Lianb KUBOTO ccueHis KaHana;
B — mmpiHa KaHala Mo 3epKajy BOAH; & — Ko3p(HUMEHT CTECHeHHS XKHBOTO CEUEHHA KaHa-
Jia, PaBHLIH OTHOWEHHIO NJOIIAAH TOTPYKeHHOIl YacTH CyAHa MO MHJeJb-UINaHrOyTy K 1I0-
NIajiN XXHBOTO CeueHHA KaHana.

Tabauya 56
k 0,10|0,15 0,20]0,25]0,3010,35/0,40{0,45| 0,50 0,55 0,60] 0,65 0,70} 0,75] 0,80

Fry

0,63|0,53 0,47 (0,410,3610,3210,2810,23] 0,20] 0,17} 0,14} 0,11{ 0,09| 0,070,056
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Ilns npycropoHHEro NBUXKEHWs B KaHale KpHTHYeckas CKOPOCTb pac-
XOJALUIMXCA OJHOTHIIHBIX CYJIOB onpeaensercs no ¢opmysie 103, B KoTopoi
KO3(pHIHEHT CTeCHEHHs k yBeJHuHBaeTcs B 2 pasa.

ITpu orHOmERMH —T"— = 1,5 BLICOTY CYyN0BOfl BOJIHE HEOGXOXUMO YTOUHHATE

no opmyJe
1,6v3, 5T
Te—-n»V T

Iad JajbHeALINX pacyeToB MPHHHUMAaeTcs HanGoJblllee 3HaYyeHHe H3 TNOJyyYeH-
HHIX o ¢opmysam 101(85) u 104.

ke

104

a) g P2

Pacy. ypobens
v L/

Puc. 79(31). dniopbl naBAeHHs CYAOBBIX BOJH Ha KpPeNJeHHs
6eperoB KaHanoB

Q-TiPH HAKATE BOJHHI H2 OTKOC; O~NpH OTKAaTe BOJHHI C OTKOCA; B8—IRH JOXK-
GHile BOJINM Yy BePTHKATbHON CTEHH.

4.8. Bricotry Hakara CyAOBO#l BOJHB Age, M, Ha OTKoCc (pHc. 79(31),0)
c/efyeT onpeeasiTh no hopmyiie

0,5k + 0,1m,
Aye = Bro T—0,05m, ° 105(86)

rAe Puo — KoabduuHeHT, NPHHEMAEMHH JIA OTKOCOB ¢ KpenJeHHeM GETOHHHIMH HJH JKeJe-
300eTOHHBIME TVIATAMH PaBHLIM 1,4, KaMeHHBIM MOLUeHueM — ] ¥ KaMeHBOH HaGpockoi — 0,8,
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Bepxusis rpanmua KpenjeHus Geperos Kamajla OTCUMTHIBAETCHA OT HaH-
BBICILErO CYJOXOJHOTO YPOBHS BOJBI M BO3BBILIAETCH HA BEJHUHHY:

JJIsT BEPTHKAJIBHBIX H KPYTOHAKJOHHBIX cTeH 0,94,

IJ1sl OTKOCOB Aye, HO He MeHee 0,9 M,

Huxnsis rpanuna KpensieHusi GeperoB KaHajsa OTCYMTHIBAETCH OT HaH-
HH3LIEro CyJ0X0AHOTO YPOBHA BOIH HA MIIYOHHY

Q
B ze> 1,88 5 106
020 - "
L T rae B — xosddunuent, onpenensemuit no rpaduxy,
npuBeneHHOMYy Ha puc. 80,
415 p#
CJaiepyeT npHHHUMATL 2x=>2 M,
a1 4.9. Harpysku oT cyJoBbHIX BONH Ha

01 02 03  KpemseHHs GeperoB KaHaJIOB [OJKHBI MpH-
k HEMaTbCsl IO SMIOPaM BOJHOBONO AaBJEHHS
(puc. 79(31)), npu 3TOM BeJHUYHHBI P, TC/M?,

Puc. 80. Tpadux nas onpenese-  yeoGxOAHMO ONpPENeNATh NO POPMYAAM:
HAst Ko3pduumenta p. a) TpH HaKaTe BOJH Ha OTKOC (pHC.

79(31),a), ecnu 2, M, HMeET 3HAYCHUSA

2, = — hye, TO p=0; 107(87)
2y=0, T0o  py=134yh¢ 108(88)
23= 150 Y 1+ m, 710  p3=057h 109(89)

6) mpu oOTKaTe BOJH ¢ OTKoca (puc. 79(31),0), ecau 2, M, HMeeT
3HAYEHUA

2y = Ahy, TO =0 110(90)
29 = 0,5hc, TO Pa=1 (O,Shc —_ Ahq,); ]1](91)
23 =2, TO  p3= pa 112(92)

B) npy JOXKGHHE BOJHH Yy BepTHKajAbHOH crenm (puc. 79(31), 6),
€CAH Z, M, HMEEeT 3HAYeHHd

2y = Ahy, o p=0 113(93)
29 = 0,5k, 10 py=17(0,5h¢ — Bhy); 114(94)
23 =H, TO  Pp3=Ps 115(95)
zg=Hy~+ly,, 10 p=0, 116(96)

rne 2y —ray6UHa HH3a KPENIEHHS TPH OTKOCHOM lpodure, M;
lyy —ray6uHa 3a0HBKH WINYHTA, M;
Ahq, — [IOHUWEHHEe YPOBHHA BOJbl 3a KpENCHHEM 6epera KaHahaa BCJICACTBHE (l)"ﬂpra'-
UMK, M, TPHHHMAEMOE DaBHBIM:
0,25k, — 118 KpellieHHs MPOTAKEHHOCTHIO IO OTKOCY OT PACUETHOrO YpPOBHA- MeHee 4 M,
C BOJOHENPOHHUIIdEMBIM YIIODOM, .
0,2k — TO e, IPOTAKEHHOCTbIO Gosee 4 M, C YIOPOM B BHIE KaMeHHOH NMPH3MLI,
0,1, — na9 BEpPTHKANBHOH WINYHTOBOH CTEHKH.

Npumep 24. 3apau xanan III kmacca KanuTaldbHOCTH C pa3MepaMu:
B=35 M, Hy=3 M, m.=1,5. Han6oabiee pacueTHoe CyJ1HO HMEET Pa3Mephi:
Bo=10Mm, L=60mM, T=18mM, §=0,85.

Tpebyercst onpenesuTs rpaHULbl KperJeHHs OTKOCOB KaHajla H Harpysku
OT CYZLOBHIX BOJIH Ha KPEMJeHNe OTKOCOB B BHIE GETOHHBIX IJIHT,

1. Onpeznensiem no dopmyse 103 kxputnueckyo CKOPOCTL ABHKENUHS pac-
YETHOTO CYAHA:

10-1,8

npy k= —y—— = 0,187
3 (35 + 26)
no rpaduxy, npuseieniomy Ha puc. 80, Fr,=0,5;

% 3(35 + 26)
0 =050/ gs1 2 =26l
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2. MakchumanbHas  CKOPOCTb pacueTHOro cynsa mo ¢opmyJe 102
e <0994 =09-2,6 <23 mc.
3. Mo ¢dopmyae 101(85) BeicoTa CynoBOA BOAHBL
9,81-3

hc — 2'5 0,85-1,8 . 2,32 - 4.2,3% —_ 0'05 M.

60 9,81

[Tockoabky %: 1,67 > 1,5, yrtouHsieM BHCOTY CYAOBOH BOJHE N0 (op-

myae 104
16-2,3 085-1,8
he = 25 —
9,81 (1 — 0,187)%5, 60
Jaa nanbHefitinx pacyetoB mpuHHMaeMm A, = 0,23 M.

4. Tlo ¢opmyse 105(86) BhicoTa HakaTa CyAOBOH BOJAHH HA OTKOC
KaHaJja

=0,23 M.

0,5-02340,1-1,5

e =14 T go5r15 =04 ™

5. BepxHiolo rpaHuly KpemJeHHs OTKOca TpHHMMaeM Ha Bbicote 0,9 M
OT CNOKOMHOrO YPOBHS BOJHI COTJIACHO NMOSICHEHUSTM K II. 4.8. HuxHIOI0 rpasu-
Ily KpenJeHnsi OTKoca onpeaensem no ¢opmyae 106, naiija npeasapureJbHO
no rpaduKy, npuseeHHomy Ha puc. 80, §=0,19:

91,5
2y > 1,8.0,19 —35~ =09 M; npuHnMaeM zg = 2 M.

6. OnpenensieM OpAHHATHL 3MI0P BOJHOBOrO AAaBJEHHSl HA KpeMJieHHe OT-
Xoca KaHasla, BHIUHCJAS 3HaYeHHs 2 ¥ p no Gopmynam 107 (87)—112(92):
a) npH HaKaTe BOJIH Ha OTKOC:

2y=—04 M [ P1=0,

2y=0 H py=134-1.0,23 = 0,31 1c/m2,

23=1,5.0249y 1T+ 1,52 =065 M u py=0,5-1.0,23=0,12 1c/m3;
6) npu OTKaTe BOJH C OTKOCA:

2y =0,25-023=006wm u p, =0,

2,=05023=011 M u py=1(05:023— 0,06)=10,06 tc/m?,

Z3=2M n p3 =006 tc/m2

5. HATPY3KH OT CYA OB (IIJTABYYHUX OBBEKTOB)
HA TUAPOTEXHUYECKHE COOPY)XEHHUSA

5.1. Tlpu pacyere rHAPOTEXHHUECKHX COOPYXKEHH HA HATPY3KH OT CYJOB
(n1aByuynx 06bEKTOB) HEOOXOAUMO ONIPEJEIATD:

Harpy3ku OT BeTpa, TeueHHs M BOJH Ha NJaByyHe O6BEKTHl, COrJacHO
Tpe6oBaHHAM 1. 5.2—5.4 HacTosALIeH TVIaBHl,

HAarpy3ku OoT HaBaJa IHa NpHYaJbHOE COODYXKEHHEe MPHIIBAPTOBAHHOTO
CYAHa NpH AeHCTBUM BETpPA M TeyeHHs, COracHO TpeGoBaHHUAM m. 5.7 HacTos-
e}l TJ1aBHI;

Harpy3ku OT liaBaja cyjla IIPH ero NnojXojAe K NpHYajbHOMY COODYyXKe-
HHIO, corsiacHo TpeGoBanusm nn. 5.8—5.10 Hacrosmed raaph;

HAarpy3Ku OT HaTsXKeHHsi IUBAPTOBOB NIPH AEHCTBHH Ha CYAHO BeTpa M
TeueHus, coraacHo TpebosanuaM nm. 5.11 u 5.12 Hacrosiued raasml,

IT puHMEeUaHHE. HpI/I OlIpeieqICHHH HaBaJja NPHIIBADTOBAHHOIO CyAHAa Ha IIPHYAJBHOE
COOpYXKEHHE HeoO0X0ANMO YYUTBIBATb HArpy3ku or BO3/IeHCTBHS BOJIH, 9JIEMEHTH KOTODPBIX Iipe-
BBHIIAIOT AONYCTHMbBIE 3HAYEHHS COracHO TpeOOBaHUAM YKa3aHUH Ha MPOEKTHPOBaHHE T'MAPO-
TeXHHUYECKUX coopy)xenm"d, NoABEePKEeHHBIX BOJHOBbLIM BO3JIeHCTBUSAM HJIU APYrHX HODMAaTHB-

HHIX JIOKYMEHTOB, YTBepXIEHHBIX MHJH coraacoBaHHbix locctpoeM CCCP; ecan aneMeHTH
BOJIH MeHee [AONyCKaeMbiX, Harpy3KH OT HHX He JIOJKHBl YUHTHIBATbCHA,
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Kauyka npuIIBapTOBAaHHOTO CYjAHA y MPHYa/a — HeXeNaTeJbHOE SBJAEHHE,
yrpoxarolee NOBpeXAEHHEeM cyJAHa M npudasna. Heo6xoxumo orpanuuuBath
3JIEMEHTHl BOJIH IIPH CTOSHKe CyJHA Yy IpHuYajsa TakuM oGpa3oM, 4TOGHl Ha-
rpy3KH, BLI3BaHHbIe KauyKOH Cy[HA, HE NPEBBICHJIH 3HAYEHHIl, onpeneaseMblx
IPOYHOCTBIO IIpHYajJa HaAx 6OpTa cyJHa ¢ YYeTOM XapakKTepHCTHK OTOOHHBIX
YCTPOHCTB.

Ecniu BanoBoe BpeMs NPOCTOEB, BEI3BAHHBIX BOJIHEHHEM, He NpeBbllIaeT
BEJIHUHH, ONpeAensieMblX YKa3aHHIMH IO KOMIIOHOBKE MOPCKUX IIOPTOB C yye-
TOM HOPMAaTHBHOI'O Ko3(p(dHUHEHTa 3aHATOCTH NpHYasoB corjacHo Hopmawm
TEXHOJIOTHUECKOr0 MPOEKTHPOBAHHS MOPCKHX NOPTOB, TO BO3HHUKAIOIUE Ha-
TPY3KH OT CYLOB He JOJIKHLI YYHTHIBATBCS, T@K KaK B 3TOM CJyuae CTOSIHKA
CYZOB y Ipuya/jia IpH HHTEHCHBHOM BOJIHEHHH HCKJIOYaeTcs.

HesrinonHenne ykasaHHOro yCJOBHS BJeueT 3a coGoi HeOOXOAHMOCThH
yueTa B pacyeTax NpHYaJbHBIX COOPYKEHHH Harpy3oK OT cyaoB, 06yCa0BJIeH-
HBIX BOJIHeHHeM. B 3TOM cayuae Ha OCHOBAaHMM TEXHHKO-3KOHOMHYECKOTO CO-
TIOCTaBJEHH BApHAHTOB PEKOMEHAYeTCS OCYIIEeCTBJATh CJjelylollue Mepo-
NPUATHS:

OTPAaHHUYUTbL BpPEMs 3KCIJyaTalMH NpHuuada CBepx HOPMATHBHBIX NIPO-
CTOEB;

H3MEHHTb KOMIIOHOBKY MPHYa/JbHOTO COODYKEHHS HJH NPEeAyoMOTpeTh
orpajuTesbHble COODYKEHHS C Lebl0 yMEHbIUEHHs BO3JAeHCTBHS BOJH Ha
TIpHIIBAPTOBaHHOE CYLHO;

NPHHATb TAKYI0 KOHCTPYKLHIO COOPYXKEHHS, KOTopas MorJ/a Obl BOCIPH-
HHMAaTh COOTBETCTBYIOLIHE HATPY3KH,

JIJ1s1 IpOCTOTHI BEITIOIHEHHsI PacueToB ¥ MX YHH(DHKALKH CIOCOOH Onpe-
IeJleHHsT XapaKTepUCTHK HaBa/ja NPHIIBAPTOBAHHOIO CYAHA Ha NpPHYaJ NOA
IeAcTBHEM BOJIHEHHS JaHbl B MOACHEHHSAX K M. 5.7, a BeJMUHH BO3HHKAIOIIHX
Harpy3oK — B NOSICHEHHSIX K M. 5.9,

Harpysku oT BeTpa, TeueHHs H BOMH Ha NJiaBydue 0GBERTH

5.2. ITonepeunyio Ry, TC, H NPOAOJABHYIO Ry, TC, COCTaB/ASAIINE HArpy3-
KM OT JeHCTBHS BeTpa Ha NJ1aByyHe OOBEKTH CACAYET OnpeesaTh no dpopMy-
JaM:

A5 CYAOB M NJaBYYyHX NPHYAJIOB C OLIBAPTOBAHHLIMH CyAaMH

Ry =175-1075F, W 2y; 117(97)

Ry =50-107%F, W 3y; 118(98)
AJId TJAaBY4YHX JAOKOB

R, =81-107%F, W, 119(99)

Ry =81-1075F W2, 120(100)

rie £y n F,— cooTsercTBeHHO 60kOBaAz M 106OBas HaABOJHblE NAOCWAXH MapPyCHOCTH
(cmaysToB) miaByuHX OOBEKTOB, MZ;
W, u W — COOTBETCTBEHHO IONepeyHasd H NPORXOABHAA COCTABAAIONIHE CKOPOCTH
BeTpa o6ecneyeHHOCThIO 2% 3a HaBHTallMOHHHIH NepHOJ, M/c
¥ — Koa(dumuenr, HpﬂHPlMaeMblH no rta6n, 57(21), B xoropoii L. —nan6oab-
M TOPH3OHTAAbHbIH pa3Mep INONEPEYHOr0 HAH NPOJOJALHOTO CHAYITOB
HaABOJAHOM 4acTH NnuaaByuero o6bexra.

ITpamMeuanue Ilnomaan napycHOCTH cJAEAyeT OMPEAENATb C yYeToM mJomaneil 3k-
PaHHUDPYIOUHX Nperpaj, pacnoJOXKeHHBIX ¢ HABETPEHHOH CTOPOHBL

Tabauya 57(21)

HanGonpmuii pasmep
cuaysTa IAaBy4ero 200
o6bekra L¢, M no 25 50 100 u Goxee
Kosddunuent 7y 1,00 0,80 0,65 0,50
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PacyeTtnoe 3HayeHHe CKOPOCTH BeTPa HEOBXOAUMO ONPeNesaTh 10 MHOTO-
JIETHHM JaHHBIM METEOPOJOTHYECKHX HabJII0JeHHH C YUETOM MECTHHIX YCJIO-
BHil (BnusiHUA peabeda MECTHOCTH, NPOMBLIIJIEHHO-TODOACKON 3aCTPOHKH U
NpoY.) 4 B COOTBETCTBHHM C TPeGOBAHUAMH, NpHBeAEHHHMHA B nn. 9 u 10 npu-
noxenus 1. [1py BuluNC/IEHHH BeJHYHHE BETPOBOIO BO3JEHCTBHA Ha NPHIIBAp-
TOBAaHHOE CYAHO (naaByuHil 06beKT) HeOGXOXHMO YUHTHIBATD NMYJbCAlHH BET-
pa ¥ paccMaTpHBATL TaKoe cOYeTaHHe CKOPOCTH H HanpaBJ/leHU# BeTpa, OTKJO-
usromuxcst 1o +30° oT ocH mpHyasa WM HOPMAaJH K Hel, KOTOPOe NPHBOAUT
K HanGosblIell BeJMUHHE HATPY3KH Ry HIH Ry.

Jsst npHuasoB Ha BHYTPEHHHX
BOAHBIX MyTAX BEJIHYHHY CKODOCTH llagpaﬁﬂe#«ue
BETpA HIH 3HAUEHHE CKOPOCTHOTO _oempa 2 _
Hanopa Jonyckaercs ONpenesTh
no ramase CHull na narpyskun u soa-
HIelfiCTBHSl B 3aBHCHMOCTH OT BeTpO- =
BOr0 pDAafiOHNPOBAHHS TEPPUTOPHH
CCCP. IIpu sToM cKopocTb BeTpa
W nas nopcTaHoBKM B opMyan T .
117(97) u 118(98) paccuuTniBaercs ~.. °
no ¢opmyse

W=4Vq, 121
rie o — CKOPOCTHOI yamnop.

[Hannyne skpaHupyloumux mpe-
rpaj ¢ HaBeTpelNHON CTOPOHHI NpH-
IIBAPTOBAHHOTO CyAHA, KOTOpoe
MOXKET NPHBECTH K CYLIEeCTBEHHOMY YMeHbUIeHHIO HArpPy30K OT BO3JeHCTBHSA
BeTpa Ha CyAHO, YUHTLIBAETCA NyTeM YMEHbUIEHHS MVIOUIAAH APYCHOCTH MPH-

IUBAPTOBAHHOTO CYAHA Ha BEJHUYHHY NPHBEJEHHOH 3KpaHHpPYIOILeH TJIoOm Ay
Fy, M2, onpene/iieMoit B COOTBRTCTBHH ¢ pHc. 81 mo gopmyie

Foq = (hg + a,H) L, 122

Tre hk—— BO3BbllIeHHE KOpJAOHa NpHYaja HAJ HAaWUBBICIUKM YDOBHEM BOALI, M;

a5 -— KO3G@HUHEHT, YUHTLIBAIOLIKH CTeleHb SKpaHHpYOINero HeHCTBHA Nperpag bl
onpejensieMuit IO BHIPAKEHHIO

hy

FE

Puc, 81. CxeMa BETPOBOrO 3KPaHHPOBaHHS
cynHa.

H, L,
Gy = 0:5 K L—C' 123

rje, B CBOlo oyepelb, /1, — cpelHee 3HaueHHE BHICOTHI KPAHMPYIOLIHX MPEMATCTBHH, M;
I, — cpelHee paccTOsiHHE 3SKPAHMPYIONHMX NpPEeNATCTBHH OT Kop-

IOHa; npu ly < H, npuuuMaoT Iy = Hy, M;
L. — 10 xe, uto B Taba. 57(21), T. e. Hanboabwas pauHa Lys MAH

mHpHHA B cyaHa; ecam pamua npuvana Ly < Lo, T0 B pacuer
BMecTO L. BBOAMTCH Ly, M;

L, — nquMHa MAH cyMMa [JAWMH SKPaHHPYOLIHX Nperpan, pacnono-
XeHHbIX B fipefenax L < L¢, M;

L — nauHa 30HB SKPAHHDOBAHUA, M, OPUHHMaeMas MO YCAOBHIO:
ecan Le< Ly L=Lg
ecan Lo > Ly, L=1L,

5.3. ITonepeunyio Ry, TC, H NPOROJBHYIO Ry, TC, COCTABAAIOIHE HATPY3KH

OT JefiCTBHS TeUeHHs HA IIAaBYYHA 0GBEKT CJAeRyeT ompenesrtb no ¢opmy-
Jam:

R, = 0,06F, u,?, 124(101)
R, =0,06F,u, 125(102)

rae F,/ u Fy/ — coorseTcTBenno G6OKOBad M 1060BA NOABOAHHIE NJAOLAXH NMAPYCHOCTH
NnaaBy4yux oObEKTOB, M3

Uy U uy— NOMepevHas M NMPOAOAbHAA COCTABAAKIIME CKOPOCTH TeueHHs obecne-
YEHHOCTBIO 29% 32 HaBHTAUHMOHHBIH MepHOL, M/c,
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[pn onpenenennu Harpy3ok Rx u Ry OT BO3NEHCTBHsI TEYEHHs HA NPU-
IIBAPTOBAHHOE CYNHO HEOGXONMMO YUHTHIBATH THAPOJOTHYECKHE XapaKTepH-
CTHKYM aKBaTOPHU B BHJE paclpefelieHus MOJs CKOPOCTed B MJaHe M IO IJy-
6HHe, H BO3MOXKHOE HCKaXKEHHE 3TOT0 CKOPOCTHOrO NOJsl, BHI3BaHHOE APYTHMH
coopyxenuamu nopra. [105ToMy, ecin BeJHYHHBI CKOPOCTER TeueHH TI0JayYe-
HBI [10 MaTepHA/aM H3bICKaHUH, BbIIOJHEHHHIX JIO BOSBELEHHsI 3THX COOpYKe-
HHI, UX CJeAyeT YTOUHATb THAPOJOrHYECKHMH PacyeTaMH.

5.4. AmMnautyas nonepeunoit A, Tc,
H mponosbHOi Ay, TC, TOPH3OHTAJBLHOM

k —_ o o
NG P HAarpy3KH OT HeliCTBMA BOMTH Ha MJaBYyyMit
98 N ’1 = 10K nan NJIaByynil NpHyajJ C OLUBApPTO-
\ BAHHBLIMHM CYAaMH CJeAyeT Onpejedasith

06 1o GopmyJaam:
\\ Ay = kyhF /s 126(103)
" S Ay = kyhF,, 127(104)
03 rae k — K03 uuHEHT, TPHHUMAEMBIH NO
Tpo2501 02 03 04 I puc. 82(32), na xotopom T — ocan-
A Ka Naasyyero o6bekTa, M; NpH
o Yyuere TpCXMepHOCTH BOJIHEHHS IO~
Puc. 82(32) Tpaduk sHauenuit xo3(- AyueHHble 3uaueHHs k AONyCKaeTcs
¢uuienta k. YMeHbLIATh 110 KaHHbIM JaGopaTop-

HbIX HJH HATYPHbLIX HCCJIGAOBaHHﬁ;
h — BHICOTA BOJH 06eCMedyeHHOCTbI0 5% B CHCTEME, M;
F,' w Fy’—oGoanauenus Te e, 470 H B I. 5.3 Hacrosuneil raasbl.

ITpuMmeuanue. Ilepuoa u3MeHCHHS BONHOBOIl 'HATPY3KH CAEAYET NMPHHAMATL PABHBIM
cpejHeMy NEPHOALY BOJIH.

5.5. Ilpu pacuere rufpoTeXHHYECKHX COOPYXKEHH{ Ha JeficTBHe 1arpy3okK,
nepefarouinxcs OT MJIaBy4YHX 0O'BEKTOB Ha naJpl, KOpHeBbIe YaCTH INPHYAJN0B
M aHKepHBIE OMOpHl ([JIl MPHHATOrO KOJHYeCTBa, Kaaubpa u AJHHBEL cBA3eH,
BEIMYHHbI HATAXKEHHA CBA3eH B NMepPBOHAyaJbHOM COCTOSIHHMH, BECa H MecTa
3aKpenJieHus NOJABECHLIX I'PY30B) HeOOXOAHMO ONpeaesTh:

ropu30HTaJblbie H BEPTHKAAbHble HATPY3KH Ha COOPYXKEHHA H aHKepHble
OIIOPHI;

HauboJbllue YCHJIUS B CBA3AX;

nepeMelleHusl NAaByynX 0ObeKTOB.

IIpumeuanne Ha mopax c mpunnBaMu H OT/HBAMM ONPCACJAEHHE YCHIMH B 3JIeMEH-
Tax pacKpemJieHHsl CJejlyeT TPOU3BOAHTH NPH CAMOM BHCOKOM H CaMOM HH3KOM YDOBHAX

BOJHL.

Harpy3ku, melicTBylolliHe Ha nJaByuue OOBEKTbl (IJIaByYyHe NpHYAJIBI,
JIOKH, BOJHOJOMBI, 6ypOBbie YCTAHOBKM H T. I.), NEPERAIOTCA C MOMOLUBIO
SIKODHBHIX CBsi3efi (Ilefieii, TPOCOB) Ha aHKepHble ONOPH (FpaBUTALUOHHBIE XKe-
Je300eToHHble WM GETOHHBIE KOpS, CBailHble aHKEpHl M T. II.), a TaKXe Ha
Oeperosrie COOpYeHHS (KODHeBble JacTH IVIaBYYHX MPHYAJOB, CTallHOHAp-
Hble NpHYaJibHble COOPYKEHUS H NaJhl).

Cxemy packpenJeHus riaByyero o6beKTa HeOGXOAMMO HPHHHMATh NO
BO3MOXKHOCTH NPOCTOH C MEHBIUHM YHCJIOM SKOpHBIX cBsideit. JlomkHo obec-
fIeYMBaTHCS PaBHOMEpPHOE pacmpejeeHHe HaTPY30K MeXAy CBA3SIMH, pacmo-
JIOXKEHHBIMH [0 OJJHOMY H TOMY Ke 60pPTY; IPH HEBO3MOXKHOCTH 3TOTO CJeAyeT
CYHMTaTh, YTO HATPY3KH BOCIIPHHHMAIOTCS TOJBLKO JBYMs HauGoJiee HaTAHYTHI-
MH CBSI3SIMH flaHHOro G6opta. KoHCTpYKIHS cHCTeMB 3asiKOPeHHs JO/KHA T0-
3BOJISITP H3MEHSATh B NpoLEcce IKCIIYATallHH BeJIHYHHLI NEPBOHAYANBHOTO
(npH OTCYTCTBHH BHELIHHX CHJI) HATSKEHHS CBSI3€il.

5.6. Harpysku Ha aHKepHBIe ONOPHI, YCHJIUS B CBA3SAX M flepeMelleHHus
NJIaBYYHX OGbEKTOB HEOOXONHMMO ONPENEsATh C YUETOM AHHAMHKM AEHCTBHS
BOJIH, [IPH 3TOM COOTHOLUEHHS NMEPHOROB CBOGONHEIX H BHIHYKAEHHBIX KoJeba-
HHA NJaBy4uX 06BEKTOB JO/KHBI HPHHUMATECS H3 YCJAOBHA HEAONYUIEHHS pe-
30HAHCHBIX fIBJICHHI.
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ITpu AHHAMHYECKHX pacueTax MJaBYYHX 3asKODEHHBIX COOpYXKenuf mpo-
H3BOJUTCS:

onpejesienye CBOGOAHBIX KoJeGaHUA COOpYyKeHHs (Ha THXOH BOZe);

noBepKa AUHAMHYECKOH paGoTHl COOPYXKeHUs Ha pe3OHaHC;

OTpefeNeHye BEIHYXKAEHHBX KoJeOaHHH cOOpYkKeHHS;

omnpefelieHue HaTPY30K Ha aHKEePHBIE ONOpPbI, YCHIHE B CBA3SX H AP. dJje-
MEHTaX KOHCTPYKIHMH C YUeTOM JHHAMHYECKOro XapakTepa BO3JeHCTBHS;

Ipyrue pacueThl B 3aBUCHMOCTH OT KOHCTPYKTUBHBIX 0COGEHHOCTEH, TeX-
HOJIOTHUECKHUX H AP. YC/IOBHII

Mpumep 25. TpeGyeTcs onpefeNUTh HACPY3KH OT BeTpd, TEUEHHS W BOIH
Ha NAaByuHit J0K rpysonogbeMuocTbio 8500 tc. Mcxonuble DaHHBIE: AJAUHA
no cranenb-nanybe Lo=140 M; ocanka noka ¢ cyannom T=4,2 M; 6okosas
HaJBOAHAS MJIOILab MapycHocTH Fix=2300 M?; 60K0Bast MOABOAHAA MJIOLIAMLD
napycsoctu F'x=>590 M?; pacuerHas ckopocts Berpa W,=40,0 m/c; ckopocTh
Tedenns ux=0,5 mlc; Bbicora BosH A=1,2 m; cpenuss aiHHa BOAH A=35,0 M;
cpefHuit nepyon BoaH t=4,74 .

[Monepeunas Harpyaka oT gelicTBHs BeTpa mo ¢opmyse 119(99)

R, =8,1.1075.2300-40,02 = 298,1 Tc.
[Tonepeunas Harpyska oT TeueHus no dopmysae 124 (101)
R,=0,06-590-0,52 = 8,8 rc.
AuMniuryga- A, TONEPeYHOM TOPU3OHTANBHOH HATPY3KH OT AEHCTBHS
BOJIH omnpejeasiercs mo ¢dopmyae 126(103), B kortopo#t mo rpaguky, npH-
BeAeHHOMY Ha puc. 82(32), npu T:ﬁ%:o,m k =0,70; Toraa

A, =0,70-1,00-1,2.590 = 496,0 rc.

Mpumep 26. Tpebyercs onpenesuTb HarPy3KH OT BETPa, TEUEHUS] U BOJIH
Ha TJaBY4YHH TpHyaJ ¢ OLIBAPTOBAHHBIM CYAHOM BojgoH3MeuleHHem 8000 rc.
Hcxonnbie nanneie: ganna cyasa Le=130 M; ocamxa cynua T=5,6 M; 6oko-
Bas HaABOAHAA MJOWAAbL napycHocTH Fx=1800 mM2; 60KoBas MOABOAHAS ILIO-
mwaap napycHocry F/x=910 M?% pacuerHas ckopocTh Bempa W,.=25,0 m/c;
CKOPOCTb Teuenusa Ux=0,8 Mlc; Bbicota BoMH A=0,8 M; cpennss AAuHA BOJIH
A=25,0 M; cpenuuit nepuox BoH t=4,0 c.

[Tonepeunast narpyaka Ry OT AeiCTBHS BeTpa BHUYHC/SAETCH 10 Gopmysie
117(97). Ilnomane mapycHOCTH NpHuasia MOJHOCTHIO 9KpaHHpyetcsl OmBap-
TOBAHHEIM CYJZHOM M MO3TOMY B pacueTe He yuuThiBaercss. KoaddwuiuueHt ¥
npuHuMaercs no Taéa. 57(21) nyreM UHTepnoOASUHH;, B LAHHOM HpHMepe —
npu Le=130 m — x=0,60. Torza.

Ry =17,5-10"%.1800.25,02.0,60 = 50,7 tc.
ITonepeunasn Harpyska oT Tedenus no Gopmyae 124 (101)
Ry =0,06-910.0,82 = 34,9 c.
Amnanryna A, nmomepeyHoll TOPU3OHTANBHON HarpyaKH OT delcTBHA
BOJIH ompejiedisiercst no popmysae 126(103), B kortopoit mo rpaduky, npuse-
IenHoMy Ha puc. 82(32), npu -.l-T= 5‘55"6_ =0,224 £=0,50; Torga

Ay = kYhFy’ =0,50.1,00.0,9-910 = 409,5 Tc.

Harpysku OT HaBajna NPUUIBAPTOBAHHOrO CYAHA HA COOPYXKEHHe

5.7. HarpysKy oT HaBaJja IpHIIBAPTOBAHHOrO CyJIHA IOL AEHCTBUEM BET-
pa i TeYeHHS g, TC/M, LS MIPHYAJIBHOIO COOPYKEHHS C HEMPEPLIBHLIM B Ipe-
Jenax npsMoJuMHeiHOH wacTH GOpTa cyJHAa NMPHYAJbHBLIM QPOHTOM CJefyer
onpeaeasTs no popmyne
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R
qu=1,1 L—" 128(105)
X

rae R,-—mnonepeuyHas Harpyska OT CyMMapHOro feiicTBMA BeTpa H reveHusd, Tc, onpeje-
Asiemast coraacHo TpebopanuaM nm. 5.2 un 5.3 HacTtoslueil raasel;

Ly — nauna yyactKa KOHTaKTa CyIHZ C COOpPYXEHHEM, M, lIpHHMMaeMas B 3aBHCH-
MOCTH OT COOTHOIMEHMs AAHHBI NpHyana Ly, M, H JJHHL DPAMOJHHEHHON YacTH
Gopta cyaHa (uin obuoca) lg, M, COOTBETCTBEHHO:

npu Ly > g Ly =1I¢;
npu L, <l Le=Ly

MMpumevanne  Jan npuyanpHoro ¢ponrta, o6pa3oBaHHOTO HECKOJDLKHMH ONOpaMH
HJIH NajlaMy, pacnpejiesiedHe HarPy3KH OT IPHIIBAPTOBAHHOTO CYAHA CJIEAYET IIPHHHMATD TOJb-
KO Ha Te M3 HHX, KOTOPbLIC PACIOJAraioTcs B NpeAesax npsMoJinHeliHoli uactH Gopra cyasa.
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Puc. 83. Fpadux ana onpenenenns napamerpa -%— CTJIOIIHBlE JHHHH-—IUBAP-

TOBbI H3 CHHTETHUECKHX H PACTHUTENAbHBIX MAaTepHalNoB; MYyHKTHPHbIE—CTalb-
tHible MBapTOBBI,

s npuuanbioro GpoHTa, 06pa30BaHHOTO HECKOJBKAMH COOPYIKEHHIMH

B BH€ KODOTKOTO NpHyaJia B COYeTAaHHH € TaJaMH HAH B BUJAE OTAEJBHO CTOA-

IMX NaJ0B Pa3JHYyHON XKECTKOCTH, HarpysKy ot uasana Hy, Tc, HA KaxJoe
(i-Toe) coopyxenue onpenensiercs 1o hopmyae

Hye=11k - Rx_, 129

n
S &
i=1
rje { — NOPAAKOBBIE HOMEp COOPYMEHHs B mpejenax RJAHHBI YYacTKa KOHTAaKTa, HauyMHas
oT ero xpas (ot i=1 10 i=n);
k; — x03QOHUIHEHT XeCTKOCTH NPHYAJBHOTO COOPYXKeHus B FOPH3OHTANbHOM MOMepey-
HOM HATIpaBle€HHU, TC/M, € YIeTOM OTOOHHbLIX yCTPOHCTB.
Hedopmauno 0TGOAHBIX YCTPOUCTB (H MPUYAILHOTO COOPYKEHHS) Az, M,
BO3HHKAIOUIYIO NIPH HaBaJje NPHIIBAPTOBAHHOrO CYJHA Ha MpHYaJ Noj JeficT-
BHEM BOJIH, IONYCKaeTCd onpeaessTs 1o popmyie

A, =14 ( J+ 7}%) 130
rae A— cpeaHee 3HaYeHHe aMOAHTYAbl NOfEPEYHO-FOPH3OHTANbHHX Koaebauuit

TOYKHM KOHTaKTa Gopra cyaHa ¢ OTGOHHBIMH YCTpOiicTBaMH, M, onpeje-
asemoe no dopmyae
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; 131

wl B

/f
=%l % +21:.__9-7.ek9 ; 132
7o — CMelUleHHe LEeHTPa NONePeyHO-rOPH3OHTANbHBIX KoxeGauuil, M; OTHOCH-

0
TeAbHas BeJHYHHA CMEUIeHHA % onpegeaserc# no puc. 83 B 3aBHCH-

3
MOCTH OT NapaMeTpoB Vi u P,

[0

*

p,__-,t-'i-.%; 133
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o \\ 0,/" // \

02 P~
— 0 n:q
p T 04 08 12 15 20 24 *
04 08 12 16 20 24X
Puc. 84, T'padbux pas onpexenenus Puc. 85. Tpaduxk nas onpegeneHus
3HA4YEHHA [, 3HaYeHHq «.
134

V== VgVe
1

1 .
I, \2 Iy 2
() (3]

km — k03 dUIHEHT npHCOeAMHEHHOH MacChl BOJAbI NPH KayKe cyZXHa, onpe-
neasgeMblii mo taéa. 58;
ve — K03dQHuHeHT ZeMnGHPOBaHHS MOABOAHOH HaCTbIO MPHYANLHOrO COOpY-
WeHUs, npuHumaeMblii pasubiM 0,75, uan 0,85, nan 1,0 cooTseTcTBeHHO
a8 CcOoopyskeHuH, YyKkasaHHbIX 8 a03auax’ nepBOM, HAH BTOPOM, HIH
TpeTheM M YeTBepTOM Taba. 61(23);
vy = 1— a9 cayuas Kauku cyaHa;
lq,, lg— abcuucca ¥ OPAMHATA TOYKM NPHIOKEHHS Harpysku OT Hasala CyAHa
OTHOCHTEAbHO ero HEHTpa TAMECTH, OTCUHTbIBaeMBIE IO NPOLOJABHOH M
BePTUKANBHOH TJIaBHbIM LEHTPAJbHLIM OCAM COOTBETCTBEHHO, M;
P Pg— PaZHYChl HHEDUHMH CYAHA OTHOCHTENBHO BePTHKaAbHO! H TOPH30OHTANb=

HOH TJaBHBIX LEHTPAAbHLIX Ocel, M;

Ta6auya 58

OTHoCH- 3navenua Kosdpduumenta k, npu napamerpe Bo'/g, pasHOM
TeAbHAs
m;_ﬁm-la

|H 0,5 1,0 2,0 3,0 4,0 5,0 6,0
0,00 1,90 1,67 1,39 1,23 1,15 1,15 1,15
0,20 2,08 1,82 1,48 1,32 1,22 1,21 1,21
0,40 2,35 2,04 1,64 1,43 1,35 1,33 1,33
0,60 2,63 2,27 1,82 1,60 1,55 1,54 1,54
0,80 2,86 2,44 2,04 1,82 1,75 1,74 1,72
0,90 3,13 2,67 2,22 1,96 1,89 1,87 1,85
0,95 3,33 2,78 2,27 2,04 1,96 1,92 1,90

B — HanGoabinas WIHPHHA PACHETHOrO Cy[IHa,
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6 = = — CPelHfA 4acToTa BO3LEHCTBYWOWHMX HA CYRHO BOMH, ljc, rie © — cpeis
T

HHit B cucreme nepHon BOJH, C;

o= &n—-npﬂﬂeﬂem{aﬂ 4acToOTa MNOMEPEUHO-IOPHIOHTANLHBIX KoaeGaHuil cynHa

Ha ot6oiinplx ycrpoitcrBax, 1/c, rae Cy— x03dpduuHenT MxecTKocTH
or6oiiHoro ycrpoiicTBa, onpejgeiseMblii JQJs HauaabHOro, JAMHEHHOTO,
yYacTKa XapaKTEPUCTHKH ,cula—jaedopManuda*, TC/M; n — YMCAO OT-
Golinbix ycTpoitcTB, OXHOBPEMEHHO Ae(HOPMHDYEMBIX NPH HaBadfe;
D — poxousMewente cynHa NpH pPaccMaTpPHUBAEMOil 3arpyske;
¢ H € — napaMeTphl, onpejxeiaseMbie N0 puc. 84 v 85 cOOTBETCTBEHHO;
x¢—xoaq)¢uuueur, yuHThiBalOWHH HEDPOHTANBHBIH [OAXOJ BOJH K JHAMeT-

paapHOH MIOCKOCTH CyAHA, onpeleasercd mo puc. 86, rie Lp;— AauHa
CYIHd MEXIYy MepneHIAHKYAdpaMH, M, ¢ — yroa mnoaxoza BOJH, OTCUH-
ThIBaeMbiif OT NMPONOJBHOH OCH CyZAHa;
%, M %g— PeAyKUHOHHBIE KO3()(HUHEHTH NONePeYHO-FOPH3OHTANBHON H GOPTOBOH
KaYKH COOTBETCTBEHHO, ONpejeasdioTcs no puc. 87;
kg — K030 duIMENT THHAMHYHOCTH GOPTOBOH KaukM; AONYyCKaeTcs ONpeae’fThb

on
1o puc. 88, rae wp = = — co6cTBeHHas yactota GopTosoi kaukH, 1/cek,
]

T — coOcTBeHHbI ee mepuoj, c;

A U X — COOTBETCTBEHHO cpeanue B CHCTeMe 3HayeHHs BBICOT U JRJIHH BOJIH,
BO3JiefICTBYIOIIHX HA CYIHO, M;

7— kosbduuueHT nepexoza OT CPEAHMX 3HaueHHH K ManooGecHedeHHbIM
a4 aMILIMTYX I1ONepevyHO-rOpPpH30NTAJAbHLIX KoJebGaHuii TOUKH KOHTaKTa
6opra cynHa ¢ oTGofiHelMM YCTpOiicTBaMH, pacnpeneleHHbIMH MO 3a-
KOHy Peunes; oupejeaserca 10 Tabi. 59; B pacueTHOM caydae peko-
MEHAYyeTCsl paccMaTpHBaTh HaBad OJHONPOLEHTHOH 06ecneueHHOCTH.,

Tabauya 59
Obecne-
HYEHHOCTD 1 3 5 10 20 50
B %
J 2,42 2,11 1,95 1,71 1,43 0,94

Harpyaka, nepenpapaeMas NnpHYajJbHOMY COOPYXKeHHIO. uepe3 OTOONHbIE
YCTpOHCTBa, pacioJioKerHble B cpeliiell yacTH yyacTKa KOHTAKTa CygHa C
coopy:KenueM Ly, omnpegensercs B NPeAMOJOKEHHH HaBaja CyJHa Jarom,
Korja Bce 1 OTOOHHBIX YCTPOHCTB B Npefesax NpAMoJHHeHON uacTa GopTa
2ehopMHUPYIOTCS P aBHOMEDHO.

Harpyska, nepegasaemMas NpHYaJbHOMY COOPYXKeHHIO uepe3 OTOOMHbIE
ycTpoiiCTBa, pacnoJioKeHHble Ha KOHIAX y4acTKa KOHTaKTa, OnpefensieTcs B
NpeynoNoXKEeRHE HEpAaBHOMEPHOrO HaBaJsja (Nnoj YrJjoM, NpH HaJHYUM PHICKA-
Huf), Korga n==1,

Ipu yTouHeHUM BeJHUMH THAPOMEXaHHUECKHX K03(pdHunHeHToB (perykK-
LHOHHDIX, TPHCOEIUHEHHBIX Macc H NPOY.) HJIH HEOOXOAMMOCTH pacyera dJje-
MEHTOB NPOAOJbHOH U BEPTHUKAJbHOH KauKd NPHUIBAPTOBAHHOIO CYAHA, AO-
nycKaeTcs NMOJb30BAThCSl YKazaHUAMU «MeTOAMKH pacueTa Kauyku He HME-
LIMX XOAa BOAOH3MEIlalomuX KopabJjel U cyioB».

Harpysks ot HaBana cyjaHa NPH NOAXOAE K COOPYKEHHIO

5.8. Kunernueckylo sHepruto HasaJa cygHa Ey, 7c M, npu nmogxoae ero K
IpHYATBHOMY COOPYIKEHHUIO cJe/lyeT OnpeensaTh no GopmyJe.
D.v?

2g
rae D¢ — pacueTHoe BOJLOH3MeEILIEHHE CYIHA, TC, U-— HOPMaJbHasd (K NMOBEPXHOCTH COOPYXKe-
HHf) COCTaBJ/IAION(asi CKOPOCTH MOJAXOAA CyAHa, Mfc, MpHEKUMaemas o Taba. 60(22); v — Ko-

¢ QHUKHEHT, NpuHHUMaeMblt 110 TabJ. 61(23); npw 3TOM AJs CynA0B, WIBapTyOLlHXCs B GaJ-
JacTe MM NOpOXKHeM, TaGinuHHe 3HAUeHHA v HeoGXOMHMO yMeHbliaTb Ha 15%.
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Tabruya 60(22)

HopMaabHast cOCTaBAAOINAY CKOPOCTH NMOAXOAa CYAHA ¥, M/C, C PacyeTHHIM
BoROH3MeuleHHeM D 8 THC. TC

Cyxaa
o 2 5 10 20 40 100 200 1 Goaee
Mopckue | 0,22 0,15 0,13 0,11 0,10 0,09 0,08
Peyusie 0,20 0,15 0,10 —_— — — —_

Tabauya 61(23)

Koadpuuuenr v

KOHCTPYKUMA MPHYANBHHIX COOpPYXKeHUH AAA CYROB

MOPCKHX PpeuHbX

1 2 3

HaGepexnbie H3 OGHIKHOBEHHbIX HAH (ACOHHBIX
MacCHBOB, MAacCHBOB-THIaHTOB, oGoaouex 6oab-
mOro KHaMeTpa u HaGepexxHble YroNKOBOIO THNa;
BoabBepkH, HabGepexHble HAa CBaiiHBIX Omopax
C MEPeXHHM HIMYHTOM . . . . « ¢ o o « & « . 0,50 0,30

Ha6epexHble 3CTaKajHOro HJAH MOCTOBOFO THIA,
HabepexHbie Ha CBafiHBIX OMOpax ¢ 3afHHM

IBMYHTOM . . . . . . . . e e e e e e e e 0,55 0,40
Tlupchi 3CTAaKaZHOrO MAM MOCTOBOTO THMA, Naibl

MPHYAABHHE . . . . . . .« . . . e e e oo 065 045
[Maast npHuaabHbIE FOAOBHBIE HAH Pa3BOPOTHbiE. 1,60 —

Hapan cyaHa Hampuyaj B apollecce BHITOJHSHHS [IBaPTOBHLIX ONepalui
NPOUCXOMHUT IO CXeMe, IPUBENEHHON Ha puc. 89, H COOTBETCTBYET OLHOMY H3
pacueTHHIX cayyaeB, yKa3anHEIX Ha puc. 90. Jlaxe B cayyae moxxosna sarom
OJHOBpEMEHHOTO HaBaJ/jia Ha BCe OTGOMHHbBIE YCTPOHCTBA, NepeKpbiBaeMble 6op-
TOM CYZAHA, OGBIYHO He MPOMCXOAHT. IIpy 3HaUEHHAX YIVIOB @ MEXIy AHaMeT-
pasbHOM TJIOCKOCTBIO CYAHa M JIHHHeH KOpJIOHA BCEro B HECKOJNBKO IpaiycoB
(¥ naxe goJei rpagyca) HaBaJ Cy[HA IPOUCXOXUT TIPAKTHYECKH HA OJHO U3
OTGOMHBIX YCTPOHCTB OKOHewHOCTBIO (pHc. 90, @) WiIH NpAMOJIHHERHOM YaCThIO
6opTa Ha KpaliHee OTGOHHOE yCTpOHCTBO mpuyaJa (mana), Koraa ero AJHHa
kopoue cyaHa (puc. 90,6). ITosToMy B KayecTBe OCHOBHOFO PacueTHOro Cay-
yas cJelyeT paccMaTpHBaTh 3HEPTHIO HaBaJja, COOTBETCTBYIOLLYIO nedopma-
ILHY ORHOr'O OTGOMHOrO YCTPOHCTBA.

3HaueHHs 3TOH 3HePrHH onpegenasiores no Gopmyse 135(106) B saBucu-
MOCTH OT BeJHYHH CKOPOCTH U ¥ Kosdpduuuenra v. Bennuunsr sTux napamer-
POB YCTaHaBJHBAIOTCS B 3aBHCHMOCTH OT YCJIOBUM IKCIIyaTalUHH NpUYaJbHO-
rO COOpYKeHHs.

ITpn HOpMaNbHBIX YCJOBHSIX SKCIIYaTalHH B COOTBETCTBHH CO CJIOXHB-
wumucad B CCCP noJsioxeHHsIMH MOPCKOM NPaKTHKHU UIBAPTOBHLIE ONEpallHy
MMOH3BOAATCA NPAKTHYECKH TIPH OTCYTCTBUH BOJNHEHHS WJIM NIPU €r0 HHTEH-
CHBHOCTH, He mpeBhmarplneil |—2 6annos, cuae Berpa He Goaee 6—7 Ganion
u cKopoctH TeueHHs: MeHee 0,6 m/c. [Ipu 3TOM cynam BomousmeleHneM Gonee
5 THIC. TC NpHAaeTcs HeoGxomumoe GykcupHoe obecneyenne. g 3mux yemo-
BHH 3KCIIyaTalUHH 3HAYeHUA CKOPOCTH U, HODMHUPOBAHHbEIE B 3aBHCHMOCTH OT
BOJOM3MEILeHHs CYy/Ha B MOMEHT LIBapPTOBKH, npuseleHsl B Tabu. 60(22).
Jlns npHUANBHBIX COOPYXKEHH MOPCKHX MOPTOB, PACHOJOMKEHHBIX HA PEYHBIX
aKBATODHSX, BEJHYHHY 3TOH CKOPOCTH pPEKOMEHIYeTCs IMPHHHMATh 00
tabsa. 60(22) ¢ kosbdHuunentom 0,8.

ITpn HeoBXOOUMOCTH pacyeTa NPHYANLHONO COOPYIKEHHUS Ha MOAXOM CYA-
#1a B 6Gonee CJIOKHBIX I'MIPOMETEOPOJIOrHUECKHX YCJIOBHSIX — NIPH GOJIBIINX
3HAYEHUSIX 3JIEMEHTOB BETPOBBIX BOJIH, CKOPOCTH BeTpa M TEYeHHs, 4TO Tpe-
OyeT cOOTBETCTBYIOLUIEr0 TEXHHKO-9KOHOMHYECKOTO 0GOCHOBAHMS — BeJHYHHb!
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CKOPOCTH KOHTakTa GopTa CyAHA C OTGOSAMH JOJIKHBl YCTaHABJAHBATBHCA cre-
LLHaNbHBIM pacyeToM. B atoM ciyyae uesecoo6pasHo yBeIHUHBAThL 3HAYeHHE
HOPMAaTHBHBLIX CKOPOCTEH U, MpuBeAeHHbIX B TabJh. 60(22), Ha Benuunny Av,
BHIGBAHHYIO KaYKOH CYAHA MOA AeHCTBHEM BOJH, a2 MOLUIHOCTb U TArOBOE YCH-
Jaue GYKCHPOB-KaHTOBLUIMKOB, 00ecneuuBalolnX IIBAPTOBHLIE ONepalHy, yse-
JIHYHBATH NPONOPUHOHANLHO KBAJPATY OTHOCHTE/IbHOTO YBEJIHYECHHS CKOPOCTH
BeTpa (TeueHHs) MO CPABHEHHIO C JONYCKaeMBIMH B HODMAJBHLIX YCJIOBHAX.
Ilnst ynpouleHust pacyeToB DPEKOMEHIYeTCsl 10 KOHCTPYKTHBHBIM H TeXHHKO-
3KOHOMHYECKHM COOﬁpa)Ke‘HHﬂM yBeJHYHBATh HOPMATHBHBIE 3HAUEHUST 3HEP-
THH HaBaJja, nosyyexusie 10 Gopmyse 136(106), 1 cooTBeTCTBYIOIIHE UM Be-
JIMUKHBE HarDy30K Ha NMpUual, a LONyCKaeMble BeJHUHHBI CKOPOCTH MOAXO0LA

Puc. 89, Cxema naBasa cyara wa npuyan  Puc. 90. Pacyernvie cayuau Hapana
l—anHHg  KOpaoHa; 2—oT6ofHOE  YCTPOWCTBO; CyIHa Ha npHual,
J3—(wTpHxoBKa) nedopmaums OTGOHHOTO yCTPONCTHa;
LT—nuexrp TsKeCcTH CyAHa; @—Yroa IIBapPTOBKH;

6~yroa kpena.

CyHa Upom, Mlc, onpefienats no gopmyse 143(109). Ilpu BuinosanieHnu aTux
PacyeToB JOJIKHO BBHIMOJHSTHCA YCJAOBHE

Uson =V + Av, 136
Ay =4, 137

rae Bce 0603HaUYEHHS T XKe, YTO B NOACHEHHAX K 1. 5.7.

Beanyunnl  KoaddHUHeHTAa 3HEpPrHH HaBaaa v, HNpPHBEJEHHBIE B
Ta6J. 61(23), pekomenayeTcs NPHHHMATL LIS pacyeTa [aBaJjoB 10 CXeMe Ha
puc. 90,a u yrouHats no dopmyae 134 npu pacyere HaBaJIOB NO cXeMe Ha
puc. 90, 6 u 8; npu aToM npuHEMaenca: v=0,8 a5 cAyyas MBAapPTOBKH CYyA-
Ha; ve, Lp; ls; pe; P8 —TO XKe, UTO B NOACHEHHAX K M. 5.7; km — K03ddH-
IHEHT, YYUTHIBAIOIHI BJIHAHHE NPHCOSAHHEHHBIX MaCC XKHIAKOCTH, ONPENess-
ercs s cJyyasi WIBapTOBKH cyAHa no rabu. 62.

Besnuntnt I, u lo onpenensiiorcs, HCXOAS U3 YCJIOBHI HaBasa CyAHa Ha
NpHYalbHOE COOPYXKEHHe: 3HaueHHe [, OMpejessiercsi ¢ Y4eToM CMeIUeHust
UEHTpa TAXKECTH CYAHA OTHOCHTEJBHO TJIOCKOCTH MHJAEAb-IUNAHTOYTA Xx, a
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Tabauya 62

3navenusa kospuunenta k m AJR% WIBAPTYIOIEroCs CYAHA B 3ABHCHMOCTH
OT OTHONIEHHS OCAJKH CYAHA HPH pacCMaTpHBaeMo# Harpyake T (M)
Tun cyana H rayOuasl y npuuana H (M), paBHBIX

0,0 0,20 0,40 0,60 0,80 0,90

I'pysonaccaxupckue 1,55 1,58 1,72 2,07 2,70 2,93
Cyxorpysnubie obuiero 1,75 1,80 1,97 2,46 3,32 3,62
Ha3HAuYeHHs 145 1,48 1,59 1,88 2,40 2,57
1,74 1,78 1,96 2,45 3.29 3,59
Tauxeph u Gaakepbi 140 T 15 1 230 247
1,55 1,58 1,72 2,07 2,70 2,93
Pri6onpoMuicioBLie 145 148 159 88 240 357

Mpumeuanune 3HaueHus k., NPHBEJCHHLHIE B UHCIHTENE, COOTBETCTBYIOT CyHaM
B NOJIHOM I'pYy3Y; B 3HaMeHareie—cCYyJaM B 6Ganmiacte HIH NMOPOXHEM.

3HayeHue lp — ¢ y4€TOM OPIMHATHI LEHTPA TSIKECTH CYAHA Z; H BHICOTHI NOJ-
BECKH OTGORHBIX YCTPOHCTB [y (puc. 89).

[Tpu naBaje cymHa Ha NpHYaJ MO cxeMme, NpHBeNeHHOA Ha puc. 90, q,8
KayecTBe a6clucchl [, MOXKHO IPHHHMATD PACCTOSIHHE B TOPH30HTAJbHOM T1J10-
CKOCTH OT UEHTPA TSXKECTH CyAHA 0 TOYKH MaKCHMAaJIbHOH KDHBH3HHI BaTep-

3 Am

Tom
16 0,16
14 \\\\ 0,14
12 P~ 0,12
10 - = 0,10
08 008
06 ~— 0,06
074 \ N 0,04
02 0,02

0 | 0

001 002 005 405 1 02 03 0405 ?

Puc. 91. BepostHocTs mnpeBbilleHns (06eCNeYeHHOCTb) HOPMATHBHBIX BEMHYHH

CKOPOCTH TNONXO0Ja H CMEUIEHMS MHIEN CYLHA OTHOCHT@JBHO CDENMHBI NIPU-

yana (v; B JOAAX OT HOPMaTUBHOH BenHuuHn! v; ALY B JOJSX OT LJIHHBI CyLHA
MEXLY TMephneHAuKyaspamu Lpp).

JIHHUY Ha yPOBHe OTOOHHLIX YCTPOHCTB; EN0 MOMKHO ONPELENHUTH M0 TEOPeTH-
YeCKHM UepTexkaM CYAHAa WIW npd noMolly Taba. 63. B cayuae naBana mno
cxeMme, mpUBefeHHON Ha puc. 90,6, abcuucca l, onpenenasercs Kak paccros-
iye B NOPU30HTAJIBHOH NJIOCKOCTH MEXAY LEHTPOM TAKEeCTH CYNHA C YUeTOM
€ro BO3MOXKHOT'O CMelleHHs OTHOCHTEJNBHO CPeNUHBl MpHYana u Gauxafiimum
KpahkHuM oT60OEM Ha npuyase wau nasne. Hauxyamum BapuantoMm Gyner cay-
yal CTOJIb HE3HAYHTEJNbHBIX BEJHUMH [,, KOTLA MOXNHO NPHHATH lo/pe =0. Ox-
HAKO TaKOM Cayyali MOXKeT ObITb pacueTHHIM IJf T'OJOBHOTO Pa3BOPOTHOTO
maja W HeBO3MOXEH JJd nasa y KopHa coopyxeHus (cM. puc. 90,B).

ITpu pacyere Mopckux npuwanpHbix coopyxenufi 1 u Il knaccoB xanu-
TAABHOCTH W/ B APYIHX CJAY4asix NMOBHIUEHHBIX TpeOOBaHMH K Hecyllef cro-
COGHOCTH COODYKEHHS BeJHUWHA 3HEPIMH HaBada Ey nosxHa yTOUHATHCS
ChnelfasbHbBIM PacyeToM, YUHTHIBAIOUIMM BEPOSTHOCTL NPEBLINIGHHS HOpMa-
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Ta6auya 63

Kosddunuenr noawno-
Thl BOJOM3MEILEHHS & 0,50 0,60 0,70 0,80 0,90

OTHOCHTENbHAA - BEH-
£

uMHa abeumccnl f:— 0,19 0,22 0,28 0,36 043
1

*
lipumevanne. [, — paccTofiHHe OT TOUKH KOHTaKTa A0 MHJAE]IEBOro
ceueHns cyxHa (puc. 89).

TUBHBIX BEJIHYMH ¥ U v. BeposaTHOCTh npeBhienust (o6ecrneyeHHoCTs). p HOp-
MaTHBHBEIX BEJIHUMH CKOPOCTH MOAXOJ4a U MPHHHMAeETCA Mo rpaduky, npuse-
JenHoMy Ha puc. 91, B cooTBeTCTBHH ¢ HHTerpa/JbHOR (yHKIHEH pacnpesee-
HHs Beauuuns! v;/v. Ilpu onpeneneHun BequuHHb Koapduuuenta v obecre-
YeHHOCTh PaCcyYeTHOro cJIyuasi Hapasaa NPHHUMAeTCA:

~— AJs 3HAYeHHH v, NpH-
BeJIeHHBIX B TabJ. 61(23) wau

Ey,em
onpeaensieMux 1o Qpopmyae
134 pas naBasna mo cxeme Ha /
puc.  90,a,—pasuoii 0,1 90— 1/
(10%); /
— /s 3HAYeHH#A v, on- 80 ,/

penensiembix no ¢opmyae 134 /
IJ5 HaBaJOB IO cXeMaM, MpH- 70 Z
BefeHHBIM Ha puc. 90,6 u //
90, 8, — paBHOil ObecneyeHHO- 60
CTH BeJHUMHbI CMELBHAST MH- /
Jelsl CyAHa OTHOCUTENbHO Ccpe- 50
IHHbl pHuaia (TexXHOJOoTHYe- / wls |z |4
cKoit myomanku) Ay, M, B co- w / Ml N — A
OTBETCTBHH € HHTErpajibHOM / >< )<’
bynkuneli  pacmperereHME / 1 }/{
Ge3pasMepHOR BesHUHHBI LZXI / ,/;’/%/

nn 20 //4_// 1
110 TpaUKy, NpUBeLEHHOMY Ha i
puc. 91. 0l >

BepoaTHOCTL peasusaliuy

(oGecneyeHHOCTD) Ciyuasi Ha- P _/(
Bana CyaHa €O 3HaueHHeM 20 60 100 740 180 D,roicr

aHepruu Ey, onpenensemoi no
dopmyae 13%(106)7 NPHHH-  Pue, 92, TI'padukn  3aBucuMocTefi HOPMaTHBHOMH
MaeTCsd PaBHOM NIPOHU3BEAEHHIO  sneprun Hasala E; OT BOIOH3MeLlEHUS cynua D
BeposiTHOCTeN  (06ecneueHHO- IJs IPHYAJ0B PA3AHUHLIX THIOB

u . ; y 1—no uepsomy absany; 2—mo BTOPOMY —; 3—NO TpeTbeMy —;
creit), ﬂvpll’lﬂ'lﬂTblx B pacyeTre 4—no yetBeproMy );Gaauy Taﬁa.p 61(23) nas MOpCK‘I)lX cyzl}(’)n.
3HaYeHHH CKOPOCTH NOAXo4a H

Kos¢p¢uinenta napana. IIoBTOPsieMOCTb STHX CJyYaeB AOJKHA YCTAaHABJIH-
BaTbCsl TEXHHKO-IKOHOMHYECKHM DacyeToM B COOTBETCTBHH C pPacyeTHOH Hi-
TOHOUBHOCTBIO MOYIXONA CYNOB PA3JHYHBIX NOIBEHTHHIX DNPYII, CPOKOM
CAyXKGBl COOPYXEHHSA, TEPHOLAMH MEXY KanuTaJlbHBIMA POMOHTAMHU H T. I,

B Tex caywasx, KOrna BeJHYMHE NapaMeTPOB U W vV NPHHHMAIOTCS /IS
MopcKHX cyaos mo Tabu. 60(22) u 61(23) cooTBeTCTBEHHO, MpH Ompejese-
HHH BeJHYMHBl SHePrHM HaBaja E; MOXHO 1oJib30BaThCs rpadUKaMH, NpHu-
BeJleHHBIMYU Ha pHc. 92; ecim paccMaTpHBaeTcs NOAXON cyana B ajjacre
WK TIOPOKHEM, CHATHIE ¢ TpadHKa BeJHYHHLI SHEPrHH HEOOXONHMO — COOT-
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BETCTBEHNO YKa3aHUSM, NPHBEAEHHBLIM B M. 5.8, — yMIOXHTL 1A NMOHHKal-
i kospduunent, pasubiit 0,85.

5.9. Ilonepeutylo ropusonrtajbuylo Harpysky H,, Tc, oT naBaja cyana

TIpU MOAXOJe K COOPYXKEHHIO HEOOXOAHMO OnpeiesdTb A 3aAaHIOrO 3Ha-

YeHHS 3Hepruu HaBaJja cyana E,, Tc-M, mo rpadukaMm, nosyyennbiM corjac-

nHo cxeme puc. 93(33), chenys no HanpaBJeHHIO WITPHXOBOH JHHHH CO

CTpe/IKaMH.

CyMmapuasa  3Heprus

9 dz.m 3 nedpopmanun  E  poaxua

BKJIIOYaTh 3liepruio fedop-

MaluHd  OoTGOHHBIX  yCT-

. poiicte E; n anepruio pe-

| M=f(dg) ¢opmaunn NPHYaJbHOTO

} coopyxeuus Ep; npu E; >

{ =10E; Bennyuny E, nomy-

| l CKaeTcsl He YUHTHIBATh.
Ercn £ 0 i ot Ouepruio gedopmanunu
NPHYAJIBHOTO COOPY:KEHHS

Pic. 93 (33). Cxema nocrpoenus rpapuxos aedop- Ea, 7c-m, cnenyer onpene-
Mauuii or6oiHOro yctpofictea (i npuuaashoro co- JISITH 110 popmyJe
opyxeHus) Az 1 Hz

a—ot auepram E,; 6ot narpysxn H, E,= 77"', 138(107)

rie k— KoS$QHUHEHT XECTKOCTH NPHYANbHOTO COOPYIKEHHH B TOPH3OHTAJABHOM MOMepeu-
HOM HallpaBJEeHHH, TC/M.
HpOILOJIbHaSI Harpyska Hy, TC, OT HapaJla cyala npH noaxone K coopy-
JKCHHUIO JO0J2KHA onpeneasaTbesl Mo cpopmyne
Hy = fH,, 139(108)

rae f— xo3(hHUHEHT TPCHHSA, NPHHHMAEMBIl B 3aBHCHMOCTH OT MaTepHa’a JHUeBOfi mosepx-
HOCTH OTOOHHOro yCTpojicTBa: HPH NOBEPXHOCTH M3 OcToHa HaH pe3unsl f=0,5; npu gepe-
BAHHOH nosepxHocTy — f=0,4.

IIJIH onpelaesqicHus1 BEJHYHH Ha-

——— e — | e

£=F1 (Az)}
!

rpysok H, u H,, tc, npexpaputesbo 4 A 4
HAa3HAYaeTCA THN OTGOMHBIX YCTPOHCTB NI L
M CXeMa MX pa3MellleHHsl Ha mpHuaJe. ~<‘:§ ITV
3aTeM NPOH3BOLHUTCH MOCTPOEHHE rpa- S 272NN § /
(uKa 34BHCUMOCTH CyMMAapHOrO 3Ha- TSN S A1

o %)
YeHHS 3Hepruu fedopmaunu oTGoiHO- N S

N

Puc, 94. CxeMa nocTpoeHus HoMorpammel aas £y < 3nepeun — — Hazpyana —= Hy

ompejeneHus nomepeyHolt cocrasaswiell Ha- £
rpy3KH OT Hasana cyaua wa npuuan H, 0 &

B 33BUCHMOCTH OT 3HEpPruM HaBaaa EH, Xa- g " L~
PAKTEPUCTHK OTOGOMHBIX YCTPOHCTB M XKecT- g PR e
KOCTH MPUYANBHOTO COOPYXEHHS 2 > :,—)<
J]—3aBucHMOCTS  nedOpPMALKN  OTGOHHOrO ycTpONCTBA 3 /7 //,4 -K_d
OT TNPUIONKEHHON HArpy3kH; 2—3aBUCHMOCTb 3HEPrHH 2 17 12/ \J

Aeopmaunnn oTéohnoro ycrpofictsa 0T ero gedopmauuu /',/
(@) HUan BeMYHHBI NPHICIKEHHOH Harpysku (6); 3—kpH- § ,//?/
BLIE CyMMaPHOr0 3HayeHHs IHEPruu gedopmauuu oTéof- < [7
HOTO  yCTpPOHCTBA ¥ HpH'(l;él)bHOl‘o COOPYMKEeHUS TIPH §
Pa3AHYHBIX 3HAuYeHHAX KOIDGDHUHEHTA MKECTKOCTH KOH- —_— —
CTpyKUMH LpHYana &, o Hazpyska He

ro yCTPOHCTBA, NPUYAJbHOrO COOpyxKenus (a npu Heo6X0AHMOCTH — K 6opTa
Cy/lHAa) OT BeJWUYHH NPHIONKEHHBIX HArpy3oK. Bennuuny sueprun aedopma-
nun or6oeB Ey, TC+ M, onpefessioT no rpadukaM HX XapaKTepHCTHK, a 3Haue-
HHe HePTHH NedOPMaIMH COOPYKEHHUs! (MU COOPYXKEHMS H Kopmyca cyaHa)
E,, TC - M, pacCYUTHIBAIOT B 3aBHCHMOCTH OT HX XKECTKOCTH R, TC/M.
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Torna cymmapnoe 3Hauedne sunepruu aepopMal¥ CHCTEMbl «OTGOH—
CYNHO—MPHYAI»

E=E +E, 140
a nedopMaLus ITOM CHCTEMBE
Ay = Ay + 4, 141
rae Ag— nedopmanus orboiiHoro ycrpoiicTsa, oupeseasemas no rpadukaM HX xapakre-
PHCTHK, M;
A. — nedpopmauus NPHYANLHOrO COOPYKEHHH, M, ONpElCIAeMan NO BbIPAKEHHIO
H,
A= —E‘-’, 142
Eyyem
7/ prd
W
40 —
0
v
20 / A
A
0 V vd
7 Z g
6
g 7
4 s
. -

<

1
04

g Y

06 I A B

0’ 5 / H4v /

) / '\‘I\“//

0% ¢

04

O sg 100 150 200 250 00 60 A

z:TC

Puc. 95. Tpadux 3aBUCHMOCTH 3SHepruu RedOpMALHH COOPYKe-
Hua E; or npunoxmennoii Harpyaku H, u keCTKOCTH npuyana k.

Hcnonrp3ys 3aBucumoctn 141 u 142, cTpost rpadpuku no cxemam, npH-
BefedHtubM Ha puc. 93(33) uau 94,a u 6. Pacnonarass BLIYHCACHHBIMH 3Haye-
HHAMH SHEPrHH HaBaja CYAHA, MO 3THM rpadukaM OnpeaesiorT COOTBETCT-
BylOlllee 3HaueHHe Harpy3ku Hy, Tc.

B cayuae npuMeHeHHst OTGORHBIX YCTPOHCTB ¢ PE3HHOBHIMH aMOPTH34-
TOpaMu ISl NPHYAJbHBIX COOPYXKEHHH, JKECTKOCTb KOTOPHIX MPH JeHcrBHH
TOPH3OHTAJIBHOH HArpy3KH Be/iMKa, BEJHYHHOH 3Hepruu pedopMaliuu NpH-
YanbHOrO coopyxenus Ej, TC-M, MOXKHO npeHeGpeub, eC/IH €€ 3HAueHHe He
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npesbiwaer 10% ot sunepruu Zedopmaunn oréoiubix yerpoiiets Ej, Tc- M,
IOA TON Xe HarpysKofl. IT0 06CTOATENBCTBO BbI3BAHO TEM, YTO rpaduky xa-
DPAKTePUCTHK OTGOHHBIX YCTPOHCTB CTPOATCA OGBLIYHO C MOTPEUINOCTBIO 10
10%, u nmpuBeleHHble peKOMEHJAUMH YUHTHLIBAIOT HAHXYAWIMHA pacyeTHLbIH
cayyai. Toraa otnagaer HeOGXOAMMOCTL IOCTPORHHS YKa3aHHBIX rpadHKOB,
¥ OmnpejesieHye BEJHYHHBl HAPPY3KH OT HaBaja CyLHa NPOH3BOJAMTCS HETIO-
CPEICTBEHHO MO rpadukaM XapaKTepHCTHK OTGOHHBIX YCTpPOHCTB, Ha Redop-
MauHIo KOTOPBIX 3aTpayHBaeTCs BCH 3HEPrus HapaJja cylqHa.

st o6sierueHus pacueToB NPH ONpeleJeHUH BeJTHUYNHB 3Heprun aedop-
Mauuu coopyxenHus Es, TC+M, MOMHO BOCNO/B30BAThCA rpaduKOM, NpH-
BelleHHBIM Ha puc. 95. CBeieHHs BCNOMOraTe/NBHONO XapaKkTepa AJs onpefe-
JIEHHS] OPHEHTHPOBOYHOH BE/IHUHHBI KO3(pQHUHEHTA KEecTKOCTH HEeKOTOpbIX
THNOB KOHCTPYKUMH NPHYAJBHBIX COOPYKEHHH NpuBejeHbl B Tada. 64.

Tabruya 64

THn KOHCTPYKLUUK Kosdduunenr xecrxocru

EE
7

k=

rae E— MOAyAb YnpyrocTH Mare-
pHana;
F — naowanb, uepes koropyio
niepenaeTcs Harpyska

koB3L
TR

rae ko — xosdduumedt nocrean

k=

19Ein
k=—F—,

rae n— 4yucao cBaif;
EI— wecTkocTh cBau

k = 8EI%,

rae 8 —ecTKoCcTb 3JeMeHTa, Ha
KOTOpHI# MepenaeTcs Ha-
rpy3Ka

Ilpu onHOpsAZHON pa3BecKe PE3HHOBHIX OTGOAHBLIX YCTPOHCTB Ha JHIle-
BOH MOBEPXHOCTH NpUYaJa 3HEPrusl HaBaja CyaHa 3aTpauuBaeTcd, OOLIYHO,
na gebopMaunuio ogHoro orGoiHoro ycrpoiictsa. [ToaToMy, eciu pasmellle-
HHe OTOOHHBIX yCTPOHCTB Ha NpHuaje COOTBETCTBYET POKOMEHJALHAM, NpH-
BelleHHbIM B Tab.1. 65, To nocTpoenne rpadukos Mo cxeMe, IPUBELEHHON Ha
puc. 94, NpOU3BOAUTCS A/1f OLHOTO OTGOHHOrO YCTPOHCTBA.

132



Ecnu ke or6oiiHble YCTPORCTBAa pacmo/IOKeHBl HAa MNpHyasie ¢ IIaroM
MeHble, yeM no Ta6.. 65, WIM npUMeHeHA MHOropsjHas pas3Becka OTOOil-
HbIX YCTPOUCTB, TO pacnpeneseHre sHeprHy HaBa a MEXAY STHMH 3JeMeHTa-
MU JOMKHO TPUHHMATBCA B COOTBETCTBHH € HepaBHOMEDHOCThIO AedopMailiu
OTOOMHLIX YCTPOHACTB, BLI3BAHHOH KPHBH3HOH BATEPJAHHHHM U Da3BajoM

Tabruya 65
Tunbl 0T60HHBIX YCTPOACTB
Lmaunapudeckue OTGOMHbIe YCTPOIICTBA HAPYKHBIM
WUmnopTHbie | UMnopTHble
1P avamerpom J, MM bl gA A C[
H TUna H THNA
moo | Gl | 0 | mo® | e
lllar ortGo#tnbix ycrpoiictB S, M
— 4,5 5,0 6,0—8,0 | 8,010 | 9,0—11 8,0—12 | 8,0-—12

IIIAHTOYTOB CyAHAa B MecTe KOHTaKTa 60pTa cyHa C STHMM OTGOHHBIMH yCT-
pofictBamu. [onyckaerca npHHHMAaTh pachpeie/ieHHe SHEPrHH paBHOMep-
HBIM, €CJIM BeJIHUYHHBl JedopMauuii OTOOHHBIX YCTPOMCTB OTJIMUAIOTCH He 60-
aee, yem Ha 10% no oTHOleHHIO K Hanbosee HarpyKeHHOMY 0T600. B vacr-
HOCTH, Aas orGoiHex ycrpoiicts tTunma 300, 1400 u 2400 npn passecke
¢ maroM S<3,0 M, 3HepTHIO HaBaja MOXHO CYHTaTb PaBHOMEpHO pachnpe-
AeNeHHOH MeXIy 4HCJOM OTOOHHLIX YCTPOHCTB, yKa3aHHBIX B TabJa. 66.

Tabauya 66
Jlauna cyaHa san6omvwan L o, M
Tan v " 16
oT00iHOr0
yerpoitersa 50 51~100 101-150 | 151200 l 200
1300 1 2 3 — —
11400 1 2 3 3 —_— I

5.10. lonyckaeMyo BeJHYHHY HODMAaJIbHOA K IIOBEPXHOCTH COOPYXKEHHS
COCTaB/ifIoled CKOPOCTH NOAXOAA CYAHA Ugon, M/C, HEOGXOAUMO ONpeAesATh
no ¢opmysae

Upon = 2ygDE", 143(109)
¢

rie Eq — 3Heprus Hapana, TC + M, NPHHHMaeMass NO rpaduKaM, MOJYUCHHBIM COTJIACHO CXeMe
puc. 93(33) nas cayuas HauMeHblleH nomyckaeMmoi Harpy3kd Hx Ha npuyaibHOE COOpyXKe-
HHe (Mau Ha Gopr cyaHa); v H De — oGo3Hayenus Te xe, YTO U B I. 5.8 HacTosLlell rJIaBH.

Jonyckaemasi BeJiMYHHA HOPMAJBHON K HOBEPXHOCTH COODPYXKEHHS CO-
CTaBJ/sOlled CKOPOCTH NOAXOAA CY[HA ONpejeJAeTcs IO NPOYHOCTHBIM Xa-
paKTepHCTHKAM TPHYAJBLHOrO COOpYKeHHs, GopTa CydHa, 3HEPrOeMKOCTH
OTGOMHBIX YCTPOHCTB H COOTBETCTBYET CKOPOCTH NepeMelleHHs TOH TOUKH
6opTa CyAHa, KOTOpas B HavyaJbHbII MOMEHT HaBaja BXOJHT B KOHTaKT C
OT6OiHBIMH ycTpoiicTBaMH. Ee 3HauenHe OTpa)kaeT COOTBETCTBHE Hecyllei
CII0COOHOCTH NPHYAJNLHOTO COOPYXKEHHS H er0o OTGOMHBIX YCTPOICTB YCJIOBH-
SIM IIBAPTOBKH Pa3JIMYHBIX CYNAOB K AaHHOMY mpHuany. [Tostomy momyckae-
Mas BeJHYMHA CKOPOCTH MOAXOAA CYAHA K COOPYKEHHIO Upon AOJIXKHA OfIpe-
LeJATHCS He TONbKO AJS1 BHOBb NPOEKTHPYGMBIX, HO M JAJS CYLIECTBYIOUIHX
TIPHYAJIbHBIX COOPYXKEHHH, DEKOHCTPYHPYEMBIX NPHUAJIOB, MPH H3MEHEHHH
OCHalleHHs npHYana OTOONHBIMH YCTPOHCTBAMH, NPH ONPEEeSEHHH CKOPO-
cTelt MoAXoMa CYAOB C XapaKTepPHCTHKaMH, OTIMTHBIMH OT PacueTHbIX, TMPH
COCTaBJIeHHH 00513aTe/IbHOrO MOCTAHOBJIGHHSA 0 MOPTY M APOY.

Nlonyckaemoe 3nauenne CKOPOCTH NOAXOAA CYAHA K NPHYANY SBJASET-
€51 OJHOH M3 OCHOBHBIX XapaKTepUCTHK IIBAPTOBKH H, B obLem ciryyae, OT-
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JHYaAeTCs OT HOPMATHBHBIX BEJAYHH CKOPOCTH, NPHBEACHHBIX B Ta6a. 60(22).
HopMaTtuBHbie BEIMYHUHBI CKOPOCTEH U He MOTYT CJAYXKHTb XapaKTepPHCTHKOH
IIBAPTOBKH Pa3/HUHBIX CYAOB K JaHHOMY NpHYaJNy, TaK KaK NpeJHAa3HAYEHDbI
TOJIBKO JJSl ONpefeJeHHS BEJTWUHHBl SHEPIMH HaBajla pacyeTHOro CygHa B
Pa3JIMYHBIX YCJAOBHSIX 1IBapTOBKH. Ilpu BEHIGOpE XapaKTepHCTHK OTO6OHHOrO
YCTPOHCTBA /ISt OCHALEHHS NPHYala MCXOASAT U3 YCJAOBHS, YTO CyMMapHoOe
3HauyeHHe SHepruu ero AebopMaluH H 3Hepruu AedopMaluy COOPYKeHUs
IpH JeiiCTBHH BO3HHMKAIOLIHX Harpy3ok (He 0ojee JOnMyCKaeMblX HAJs NpH-
yasa u 6opTa cyAHa) OydeT He MeHee BeJHYMHBI 3HEPTHH HaBaja, MoJyuYeH-
Hoil mo dopmy.e 135(106). IToaroMy BenyMHa RONyCKaeMOil CKOPOCTH TOA-
XOfla pacyeTHOTO CY/IHAa OKAa3hIBALTCS He MeHee HOPMATHBHOM, ¥ B pAle cay-
yaeB GoJiee ee; MOHATHO, YTO 3TO NpeBbillieHde TeM GOJblue, YeM XYKe THI-
pOMETeOopONOTHYeCKHEe YCAOBHS NOAXOfa CYAHA K NpHYaly, NpHHATHIE B Ka-
yecTBe AONYCTHMBIX, HIH MeHbllle NPHHATAA O0GeCcneuyelHHOCTb pacyeTHOro
cayyasi (CM. mosicHeHusi K n. 5.8).

JonyckaeMble CKOPOCTH MOJAXOAA K IPHYANy CYNOB MEHbUIMX NeABEHT-
HiblX Fpynm, 4eM pacyeTHoe CyaHO, NO 3HEPruH HasaJa KoToporo nmnoao-
Opanbl OoTOOMfHbIE YCTPOHCTBA, OKA3LIBAIOTCS MO3TOMY 3aBefioMo OoJblle
110PMaTHBHBIX.

YBennuyenne AONYycKaeMoOH CKOPOCTH NOAXOAA CYAH2 K MNpHYaay no
CpaBHCHHIO C HOpMaTHB.HOI':i yayymaet yCJOBHSI 3KCIJIyaTallHH H CHHXaeT
BEPOSITHOCTb NPeBLILIEHNST PacueTHLIX dHePrui HaBaJja, YTO NPH NPOEKTH-
POBAaHHH H pacyeTe COOPYKEHHS, ec/lH 3TO BO3MOXKHO MO KOHCTPYKTHBHBIM
H 3KOHOMHYECKHM COOﬁpa)KGHHﬂM, ABJIAETCA KeJdaTeJJbHbIM.

y'MeHblHe.HPIe €e Mo CpaBHEHHIO C IiOpMaTHBHOﬁ rpe6yeT cneltnanpHoro
060CHOBAHHA W AONYCTHMO JHIIb A5 BPEMEHHbIX MPHYAJBHBIX COODYXKEHHM
WIH JUI OMIeJbHBIX WBAPTOBOK CYA0B ¢ BOAOH3MEUIEHHeM, TIPeBbIILaIOUHM
pacuéTHoe.

MeHbilas BeMYMHA LONYCKAEeMO# CKOPOCTH MOAXOAA CY/[HA MO CpaBHe-
HHIO® C HODMATHBHOH MOXET SIBAATHCA KPUTEPHEM HeOGXOLHMOCTH nepeolo-
PYAOBaHHSl CYLIECTBYIOUIErO NPHYaia OTOGOHHBLIMH YCTPOHCTBAMH HJU APY-
TOH €ro PeKOHCTPYKUHH C LEe/IbI0 YJIYUIUEHUS YCJAOBHA IKCIIYaTalH,

Harpyakn Ha COOPYXEHHS OT HATSKEHHUs! [IBaPTOBOB

5.11. Harpysku oT HATSXKEHHS WIBAPTOBOB AOJ/IKHBL ONPENeNAThes ¢
YyHETOM pacnpe/e/eHdss Ha LIBaPTOBHbIE TyMObl (HJIH PEIMBI) MOMNEPEUHOH CO-
CTaBJSIOUIEN CYMMapHON CHALL Ry, TC, OT JeHCTBHA Ha OLHO pacueTHOe CYA-
110 BeTpa u TeueHHud. Bennunubl Ry, TC, NPHHUMAIOTCH COTVIacHO TpeGOBAHHU-
sM mi. 5.2 1 5.3 HacTosiule# rJaBbl.

Bocnpunumaemyio ogxoit Tym6oit (miu
priMoM) cua1y N, TC, Ha ypoBHE KO3BIpbKa
(puc. 96(34)), He3aBHCHMO OT KOJHUECTBA
CyJOB, IiIBAPTOBBl KOTODHIX 3aBejeHbl 3a
TyM6Y, a Takxke ee nonepeyHyio Ny, Tc, npo-
s kopiona AdonpHylo Ny, Tc, H BepTHKaabHylo N, TC,

Sy A

L B B L B B L NPOEKIHH CaelyeT onpenesasitb no dopmy-

Puc. 96(34). Cxema pacnpege- 1aM:

neﬂm:ia;z;gg:;"mggpg:oﬁs}.’ o szr&—osb; 144(110)
Nx-_—gn—; 145(111)
Ny = Ncosa-cos f; 146(112)
Ny = Nsing, 147(113)

rae n-— uucao paboramowux Tym6, npuxHumaemoe mo raba. 67(24); o, P — yrast HakJoHa
11BAPTOBA, TPaj, NpHHNMaeMsle N0 Taba. 68(25).
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Tabruya 67(24)

”““’"""’,‘_’c,",’;""“ CYHB, 150 u mence 150 250 300 u Gonee

HauGonwinee paccrosiHue

MeXLY TymGamu, Iy, M 20 25 30 30
Uncao  paboTaromux
TYyMO, n 2 4 6 8

BesnuuHa cHAbl OT HaTsKeHUsl wBapToBa N AJs CyA0B PEYyHOro (Jio-
Ta M0JXKHA NPHHUMATBCS 10 TabJa. 69(26).

Ycuaue, nepesaBaeMoe Ha KaMAYK KOHLEBYIO TYMOGY HOCOBBIMH HJH
KOPMOBLIMH NDPOAOJIBHBIMH UIBAPTOBAMH, NJS MOPCKHX CYNOB DPACUETHLIM
BogousMellenneM Gosee 50 ThIC. TC caelyeT NPHHUMAaTh PaBHBIM NPOLOJb-
HO#l COCTaBJsIONLeH CyMMapHOH Harpysku Ry OT AeilCTBUS BeTpa H TeueHHs
Ha MPHUIBAPTOBAHHOE CYAHO, onpejesenHofl cormacHo TpeGoBanusim nm. 5.2
4 5.3 HacTosied raaBkl.

Tabauya 68(25)

Yrae HaxgoHa IWBApTOBA, MPAXL
IMoaoxenus
TymM0 Ha npH- ¢
Cyna YaabHOM
COOPYIKeHHUI o CYAHO cyaHO
B FPyay | nmopoxuem
Ha KOpAoie 30 20 40
Mopcxne B ThAY 40 10 20
Peunble maccaxupexue
M rpysonaccaxHpckue | Ha Kopjone 45 0 0
Peunbie rpysonsie TO We 30 0 0
Mpumeuanue. TIpH pacroyoNeHHH LIBAPTOBHLIX TYMG 1a
OT/leNbiO CTOAUMX (YyHAaMEHTaX 3HadelHs yria § caenyer nNpHHH-
Math pasuibiMu 30 rpax.

Konuyectso u pacroJoxe-

o Lus
HHe IUBapTOBHLIX YCTPOHCTB yC-
TaHaBJHUBAETCS] MPOEKTOM, HCXO- |
I M3 yCJI0BHI ofecrneyeHus Hau- . .
60MbIINX YAOOCTB TP 3KCmAya- S~——

- -

Tallii; MO BO3MOXHOCTH OHO /ﬁ > Jona 7’/77;;;0 00D N
JIOJXKHO COOTBETCTBOBAThb HaHGO- Soua mssnoliz 8
Jee GJAronpHATHBIM  YCJOBHSIM my <
nepefayn Harpy3oK ia COOpyxe Wl Olng
HHP:! py py 0245|0245 0,2448| 024u5

Ha npuuyanax obmero Ha-
3HAYeHHS peKOMeHAyeTcs LBap-
TOBHble TyMGBI YCTaHABJHBAThH
na paccroanun 20—30 M opna
OT ApYroil, PyKOBOACTBYSICh YKaszaHuamu 1aéa. 67(24); B aToM cayuae 3uaye-
HHS YIJ0B (o H B), XapaKTepH3YIOWUX HANpaBJeHHE YCHIHI OT HATAMXKEeHUs
BapTOBOB, IIPHHUMaIOTCA 1o Tabu. 68(25).

[Monpasneienne WBAapTOBHBIX TYMO HAa NMPUKOPAOHHLIE H THIJIOBBIE AJSI
CYLOB MopcKoro ¢JioTa MoXeT GbITb NPHHATO MO CXeMe, NpUBeNeilHOH Ha
puc. 97.

B cayuae, ecin ycranaBauBaeMoe Ha Tpuyase B Mpefenax yuacrka
anunoi 1,4 Lys (no 0,2 Lys oT OKOHeuHOCTeH Ccylia Blie NpeaesioB €ro jJH-

Puc. 97. Cxema pacnoioxeHus NPHKOPIOH-
1ibIX U THUIOBBIX TYMG Ha NpHuane.
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Hbl) KOMHuecTBO TyMO GyleT MeHblIe, yeM onpefeaseMoe N0 pekomenye-
MoMy Ta6a. 67(24) wary, caeLyeT COOTBETCTBEHHO YMEHbIIHTb 4HC/IO pabo-
Taiolux TyM6 n B popmynax 144 (110)—147(113).

Ha cneumasm3upoBaHHLIX npHYatax AJs KPYNHOTOHHAXKHbBIX CYJOB 1O
KOHCTPYKTHBHBIM H SKCIJYaTALlHOHHBIM cOOOpaXKeHHAM MOXeT OblTh mpuMe-
Hena uHasi (o cpaBHeHHUIO ¢ Ta6J. 67 (24)) paccTaHOBKa npuyajbHbIX TYMO.

B 3ToM cayuae yucjo paboTaomux
TaGauua 69(26)  1uvi6 n nasnauaercs ¢ yyeToM Hepas-

CHJa OT HaTsXeHHs WwBap- HOMEDHOTO HaTsXKEHHs 1IBAPTOBOB,
PacuerHoe Tosa N, T¢ 214 cyAos JIONYCKAETCsl CYHTATh, YTO BCJIEACTBHE
aononsme%euue NaCCOMHPCKUX, | rpysoppix # HepaBEeHCTBA HX HATSXXEHHf HArpyska
cyana D, TPy30MACCaXup-~ 5 .
e, 1| Gun, Texmues | Toxmeckor nepefaercs JUIb Ha MOJOBHHY ycTa
Skoro Gaora nouron HOBJIGHHON0 Ha IpHyade YHCAA TYMO.
2, 0|
nascrpoticon | "ATPONY | 3yayenpg yrioB o M B npu 3TOM Hede-
co06pasHO YTOYHATb MO TPHHATOM
0,1 u Menee 5 3 p y p y
0,11—0,5 10 5 B NpPOEKTe DacloJiOKeHHI0 WWBapTOB-
(1),?1—21 %(5) :g HBIX TYMG.,

21-3 25 15 KonueBsie TyM6bi peKOMeHAYeTCs
3,1—5 — 20 YCTAHAB/AWBATb Ha MOPCKHX NpHYaJb-

51—10 - 25 _
gonce 10 - 30 HBIX COODYXXEHHSX, NPeITHa3iayeHHBIX

IAsi OGCJYXKHBAHHA KPYNHOTOHHAX-
HbIX CYZOB BOJOH3MellleHHeM B NMOJHOM rpy3y Gosiee 50 roic. Tc. [lna 3akpen-
JIEHHsI HOCOBBIX M KODMOBBIX NPOJOJBHBIX LIBAPTOBOB TaKHX CYAOB Ha TpPH-
yaJjie JOJKHbl GbITh YCTAHOBJIEHBI NO ABe KOHIeBble TyMGbl. TyMOL! JOJMHDBI
ObITb pacnoJioXkeHsl B mpeaenax ywacrtka Aaunoit 0,2 Lpe oT oKoHeynocTei
cylHa BHe NpeaesoB ero AMuHbl. [lpm HenpephiBHOM npuuajbHOM (poHTE
JloTycKaeTcs B 30He NPHMbIKAHHS NMPUYAJIOB YCTAHABAMBATL MO TPH KOHlle-
Bble TYMGEI: OflHAa Ha TPaHHlle NPHYaAJOB K MO OfHOA Ha paccrosinuu 0,1 Lyg
B o6e cTopoHbl OT Hee. PaccraHoBKa TyM6 I0/1KHA ofecneunBaTh HOpMalb-
Hble YCJAOBHS MIBApPTOBKH /151 CYAOB BCEX PACUETHLIX AJ8 AAHHOrO HpHYana
THIIOB.

KoHueBble TyMObl, YCTaHaB/JWBAEMBIE JJIA BOCIPHATHS YCHIUH, KOTO-
pble nmepejfalTces OT HOCOBBIX M KOPMOBBIX LIBAPTOBOB, NOJIKHBEI GbITH pac-
cyuTaHb Ha 64/bLUKMe YCHJIHS, YeM pAgoBhie TyMOb. B cayuasx, xoraa B cu-
Ny ocofeHHOCTel apXHTEKTYphl CYfHa, XapaKTepHCTHKH peuMa BeTpa Ha
aKBaTOPUH MJIH MO YCJOBHSAM DAaCCTAaHOBKH PALOBLIX TYMO HA NpHuase 3TO
TpebOBaHHe He BHINOJHAETCH, AONMYCKaeTcs Ha3HauaTh BENHYHHY YCHJAHA Ha
KOHLEBYIO TyMOYy 10 3HAue€HHH, DaBHBIX JABOHHOMY YCHJMIO AJS pSIOBOH
TYMOBbI.

5.12. [Ins crneuuanu3supOBaHHBEIX NPHYaNOB MOPCKHX HOPTOB, COCTOS-
IHMX U3 TEXHOJONHYECKON NJIOLAAKH ¥ OTAENBbHO CTOSIIMX NaJO0B, BEJHUHHBI
CYMMapHBbIX Harpysok Ry, Ry OT DeHACTBHS BeTpa M TeueHUs, ONpefeseHHbX
corjacHo TpeGoBaHuAM nm. 5.2 u 5.3 HacTose# ryiaBbl, LOJNKHBEI pacnpese-
JATBCS MEXIY TpynnaMH UIBapTOBhIX KaHATOB CJEeLYIOLIHM 06pasoM:

a) Ha HOCOBble, KODMOBbIE TNPOROJNbHbLIE H NPHKHUMHBIE KaHaTH — IO
0,8 Ry, Tc;

6) Ha wnpuary — no 0,6 Ry, Tc.

Ecau xaxnpas rpynna MBapTOBOB 3aBOJAMTCH 3a HECKOJBKO NaJoB, TO
pacrpesieseHye YCHJAHH MeXAYy HUMH JONyCKaercs NpHHEUMATb DaBHOMep-
HbIM. 3HaueHus yraoB o u B (puc. 95(34)) u uucao paborawuwux TyMG cie-
ZlyeT yCTaHaBJMBATh N0 PaCHO/IOXKEHHIO IIBAPTOBbIX NAJOB.

ITpu onpenesneHuy WBapTOBHBIX HArpy3oK, AeHCTBYIOLUIMX Ha CIelHAaJIH-
3UPOBaHHbIE NPHYATbl MOPCKHX TOPTOB, COCTOAlIME M3 TEXHOJIOTHYECKOH
TJIOMaAKH U OTHAe/bHEIX MaJjoB, 0 Hayana pacuera AOJKHA GbITh HaMeueHa
CcXeMa pacrojoXKenus NajoB H YCTAHOBJEHHBIX Ha HHMX LIBADTOBHBIX TYMO
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ISl 3aKpeilfieHHs: KOPMOBBIX ¥ HOCOBBIX NMPOJOJIBHLIX ILIBAPTOBOB, MPHIKHM-
HbIX KOHLOB H Wnpuuros (puc. 98).

Insi 3axpensieHus: Ha mpHYade KaxkJof TPynnbl LIBapTOBOB pekOMeH-
LyeTcs ycTpauBaTh IO ABA Maja U PacCYHTHIBATh KAXKAbIi Majk AJg NPOA0b-
HBIX W NPHXHMHBLIX WBapToBOB Ha ycuaue 0,4 Ry, a nas 3akpenjeHHS
mwnpuHroB — Ha 0,3 R,. B 3aBucuMoOCTH OT yuc/a IIBapTOBOB B KaXAOH rpyn-
ne M pacyeTHOro YCHAHA AJsA TymMO Ha najax MoxeT ObITb YCTAHOBAEHO OT
onHoi mo yeThipex IBapToBHHIX TyM6. Ilpu HIBapToBKe K mMpuyaty CyAoB ¢
00eHX CTOPOH COODYXKEHHSI YHCJIO MaJoB HJIH TyMO Ha HHUX MOXeT GHITb YA-

Puc. 98. Cxema pasgelerns IIBaPTOBOB Ha Tpynmsl

I-HocoBbe NPOROABHBIE; 2—KOPMOBHIE NPOROABbHbIC; 3 —NpHXKHMHbIE; 4~
INNPHHTH.

BOEHO. DTH PeKOMEeHJaUUH OTHOCATCA K OGOOGLIeHHOMY pacueTHOMY cCJy-
Yal0 H AeHCTBHTE/bHBI [JIS1 KOMIOHOBKH NpHYasla, CXeMa KOTOpPOro GJH3Ka
K npuBefenHoi Ha puc. 99.

BeanunHbl yrioB, XxapakTepudylollne HanpaBjieHHe IBApTOBHBIX YCH-
Auil B KaX0il npynne, ycTaHABJHBAIOTCS B 3aBHCHMOCTH OT TIPHHATORO pac-
NoJIOXEeHHs NaJjoB H TYMO.

|l bub |

-
L7}

=
o

4 C

Puc. 99. Cxema pacnojoXxeHus MajioB CNeLHaIM3MPOBAHHBIX TPH-
YaloB MOPCKUX ITOPTOB,

Ipu orcyrcTBHH APYrHX clielUaJbHLIX OGOCHOBaHHI pPEKOMEHAYETCS
pacnosioKeHue najioB MO CXeMe, npuBedeHHOH Ha puc. 99, npuxuMmas cie-
JYIOUIHE COOTHOLIEHHS Pa3Mepos:

a b e
L= 1,25 =+ 1,55; Z;E=0’4’ L—T6=0,1,

B sTtom cayvae 3HaueHHs YrJoB o, OGPa30BaHHBIX B IOPH3OHTAJIbHON
NJOCKOCTH NMPOLOJIbHEIMH IIBAPTOBAMH C JIHHHEHl KOPMOHA, MOTYT OBITh NPH-
HATBL 10 Ta6u. 70; AAS NpHXKUMHBIX KaHaToB a=9020° a A1 WNPHHIOB
a=10+20°.

Tabaruya 70
Bonousmelenne cyaua
B NOAHOM rpysy D,
ThiC. TC <80 100 >250
2, (rpax) 60+10 | 50410 45410
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[Tpu uHOM pacnonoXeHuH WBAPTOBHLIX NatoB (1O CPaBHEHHIO CO CXe-
Mot Ha puc. 99) nomyckaerTcs NMPH COOTBETCTBYIOIEM OGOCHOBAHHH yTOU-
HATb pacrnpejeseHHe YCHJIUH MeXJy TPYNNaMH IIBAPTOBOB ClelHaNbHLIM
pacyeToM, YYHTHIBAIOIIMM peasbHble YNpPYrHe XapakTePHUCTHKH WIBAPTOBHBIX
KaHATOB H MPOCTPAHCTBEHHbIC NEpeMElleHns CyAHa TMOX AedCTBHEM Harpys-
KH R, IPH YC/IOBHH, YTO WIBAPTOBHl SBJAIOTCH MMOKHMH HHTAMH, a CyMMap-

PaowemHsre
nanpabnenus
Sempa

fNpuvan 7 Npuvan 2

flpuyan 3

Puc. 100. Tunsl KOHCTPYKIMH H CXeMa PAacNOJONKEHHs IPHYAABLHHIX COODYie-
Huil WHPOKOro nupca (K npuMepy 27).

HOe yCHJIHe, NeHCTBYIOIlEe HA IUBAPTOBHbLIE TMaJbl, NPHHHMAETCA paBHBIM
3 Rx.

Mpumep 27. OnpenennTb Harpy3KH OT CYNOB /IS KOMIJeKca MpHYafb-
HBIX COOpYKeHHil WHPOKOTO NUPCa, PACMO/IOKEHHOTO Ha aKBATOPHH MOPCKO-
TO NOpTa, 3aLIUILEHHON OT BO.THEeHHS H TeuyeHHil. CxeMa pacrnoJoXeHnus nup-
ca noxkasaHa Ha puc. 100.
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KoMnsiekc mpHuatbHBIX COOPYKEHHH COCTOMT H3 UeThIpeX NpHUYaJoB
PasNHYHbIX KOHCTPYKIHMI, PACMOJOXKEHHbIX 0 NMepHMeTpy UIHPOKOro NHpca:

a) npuuana Ne 1 — 1 o6C/IyXMBaHHA CY10B NOPTOHIOTA;

6) npuyasna Ne 2 — 1719 BHYyTpHOACCEAIHOBLIX NEPEBO3OK MEHNPY3O0B;

B) npuuana Ne 3 — AJs 3KCIIOPTAa — HMIOPTA TEHIPY30B;

r) npuuyana Ne 4 — 1/ IKCNIOPTa HaBAJOUHBIX NPy3oB (pYyaa, YroJb).

KOHCTPYKTHBHBIE OCOGEHHOCTH M DAacloNOXeHHe 3THX NPHYANOB TpHBe-
nenst Ha puc. 100 u B Taba. 71.

Tabauya 71

Xapaxrep-
N Nanna Fay6una | Ormerxa | Llupuma | cruka coopy-
npuy4a- Kouctpyxunn npudason L , M |y xopaona | xopaona, | 6opropoit | enus, K03¢-
aa n H, M M 6aaxu, M [dHUHeHT XecT-
KOCTH, TC/M
1 | I'paButaunonnas Habe-
pexxHass 3 MacCHBOBOI WKECTK.
KAanKH 100 5,00 1,5 KOHCTP.
2 | YroakoBas nabepexuas
KOHTPGOPCHOrO THNA 160 8,25 2,1 2,1 TO Xe

3 | dcrakana-oropoyka  Ha
wene306eTOHHBIX KO-
NOHHAX-060J0YKAX TH-
na 7 ¢ nognpH4anbHbIM
OTKOCOM 50 11,50 2.5 23 2% 104
4 | dcrakapa-otopouka Ha
Kene306eTOHHBIX KO-

JIOHHAxX-060104Kax
6oabIIOro fAHaMeTpa 260 18,00 2,5 23 1,210+

PacyetHble cyna:

aas opruana Ne 1 — Gymkeposuruk tuna CB, Bogonamelleruem 1750 mc
B MOJIHOM rpy3y, HaHGo/blIee CYAHO AJs CYAOB MOPTOdJIOTAE;

Aas npuuana Ne 2 —cyxorpys o6uiero HasHaueHHs BOAOH3MelleHHEM
12,5 TeIC. TC B MOSTHOM TPY3Y,

aas npryana Ne 3 — cyxorpys o6luero HasHaueHHs BOJIOH3MelllenHeM
B noJHoM rpysy 22,0 Teic. Tc;

aad ray6okoBoaHoro npuuajna Ne 4 — Gajskep MOJHBIM BOAOH3MelleHH-
em 120 roic. Tc, B 6a/1/1aCTHOM COCTOSIHHM 3arPy3KH NPH NMOAXOAE K NMpHUaNy.

PacuerHble XapakTepHCTHKH CYAOB NMpUBeAEHH B Tabi1. 72,

Tabauya 72
, B © R = g & [Taomaau Hag-
- ool . [ % S| ¢ 2 z . i -
Slesfgy |9 | € | 5 |n,3| 35y | op |Epafs | Cweennd
E|bES 5% |E | B= |35 |gE%| 288E | 883 |g88Ed
E E;‘ﬁ E;g ef £ S » S§ ng( &E"°E :ag ggag‘;& 6oxoaoﬂnod9son
2| a8 (HM8y |Hx | @ |[O&z | S¥E| =228 088 |Zx82s x y
1 1,74 52,6} 85| 5,5 4,3 JI3 | 30,0/50,0 inonepeu-| 0,5-10¢ 270 30
Has
2 125 }130,0] 17,5 9,7 8,0 [6e3 J1| 50,0/95,6|] 70 we | 0,5-10¢ | 1762 | 368
31220 11700] 22 129 98 3 | 82,0/116 . 0,5-10¢ | 2806 | 584
4 172 245,0| 33,8] 22,0 8,8 Jla | 119/157 [npogoas-| 0,5-105 | 5150 | 1330
Has

|. Haepysku na cyda or 6030eticTaus gerpa. [I0CKOIBKY NPH NPOH3BOA-
CTBE IPY30BLIX OepalHii BO3MOXKHB Da3/HUHbIE COCTOSHHS 3arPY3KH CYHOB,
AJs1 ompelleNleHHs BETPOBbIX BOBAEHCTBHI paccMaTpHBaeTCAd HAHXYAIIHH
pacyeTHHIH CAyuall — CTOAHKa CYMOB y NMpuyasa MOPOKHEM.,

B cooTBeTcTBHHM ¢ HaHHBIMH MO BETPOBOMY PEXHMY B paiioHe pacroJo-
KelHsl NPOEKTHPYEMOro KOMIMJAEKCa NpHYaoB NPHHHMAaeM pacyeTHoe 3Ha-
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yenme ckopoctn BeTpa W=20 m/c B cektope or 0 10 90° no orHoWeHHIO K
TIPONOABHOM OCH NMHUPCa, B HanpaBJeHHsaX, YKa3aHHLIX Ha puc. 100.

Cyxna, omBapToBanuble y npuyajsoB Ne 1 u 2, He 6yAyT HONLITHIBATb K-
paHHPYIOHIETO BJIHSHUA ApHYa/a H COOPYXKEHHH HAa HOM; AJf CYAHA, olUIBap-
TOBaHHOTO y npHuana Ne 3, GyseT cKasblBaThCA 3KpaHHpYOUlee BJIHSHUE
npHyaja u Ckjaja B TOpLe MHpca; CyAa, OUIBAPTOBAaHHbIe Y npuyaia Ne 4,
MOTYT HCIIBITHIBATb SKpaHHpylollee BJHSIHHE NpHYaJa H HaxoAsAullerocs Ha
HEM HaBaJOYHOrO Ipysa, HO, MPpUHHMAs HAUXYALIMHA pacueTHHIl ciayua#, yu-
TOM TOJNbKO YKPaHHpPYIOILee BAHsIHNE NpHYaJa.

TTockosbKy B cOOTBETCTBHM ¢ M. 5.11 pacueT npoaoJbLHON COCTaBAAIO-
el Harpy3KH OT BO3MAeHCTBHA BeTpa R, HEOOXOAUM TOJBKO ANA Onpejese-
HHSl HaPpy30K OT HaTAXeHHs IIBADTOBOB Ha KOHUEeBbie TyMObl AJs CYAOB,
HMEIOLHX BOAOH3MEILEHHE B MOJHOM Ipy3y 6osee 50 ThiC. TC, OH NPOU3BOLUT-
cfl TOABKO 17191 Gankepa, OLWIBAPTOBAHHOrO y npuyana Ne 4.

[TonepeuHble cOCTaBAAIOLIHE HATPY30K OT BO3[eHCTBUSA BeTpa Ha CyAa,
olIBapTOBaHHble y npuyanoB Ne | u 2, rae skpanupoBaHue OTCYTCTBYeT, OI-

peneasem no Qopmyae 117(97); pe3dyabTaThl pacyeta npeacTaBJeHbl
B Tabua. 73.
Tabauya 73
Maowans CkopocThb BeanykHa Beauuuna
N npuvaiza |napycHocTH va BeTpy Wx' K03(dHun- | Harpysku er
M3 Mc eHTa y Te
1 270 20 0,80 6,48
2 1762 20 0,60 31,77

[Tpu pacueTe nomepeuHbiX COCTABJSAIOIIUX HATPY30K OT BO3AEHCTBHS
BeTpa Ha CyAa, OlIBapTOBaHHBle y npuyasos Ne 3 u 4, Heo6X0AMMO yuecTb
3HayeHHs NJOLlafell >KpaHUpYWOILUX nperpaid. Mx onpemesnenne npousso-
aum no popmynaMm 122 u 123 ¢ yyetoM AaHHBIX, NMPHUBEAEHHLIX 1ia puc. 99 un
B TabJ. 73 u 74, a HMEHHO:

aas npudana Ne 3:

hy =25 M; Hy =10,0 m; 1, =100 »; L, =400 m;
Lo=L;=80wm; L=L,=2800 m;
ans npuuana Ne 4:
he =25 M; Hy=0; L=Ly=245 m.

COOTBETCTBEHHO 3THM JaHHBIM HMEeM:
NpUBeAeHHasl MAOLLAAb SKPAHHPOBaHHs mMpHuasa Ne 3 M ckaaja B ero

10,0 40,
Topue: npu «y, =10, W'S—O,—g = 0,25

Fy= (2,5 - 0,25-10,0)-80,0 = 400 m2;

Ta6ruya 74
Pasnocts Mexay
3HAYCHHUAMH
IMarowans Hpuseaennas naomaned na- Beanunna
NapycHOCTH NI0WAanb pycuocrn cypos | CKopocTh K0S duLL- Harpysxn
cyaua, 9KPAHHPOBAUUA, | H TNIpHBEREHHLI- setpa W, enra x w
m? M? MH 3KpaHHDYIO- mic (mo Tada,
Ne WHMH nI0WLA- 57(21))
fpH- ASIMH -
wana
Oas s
F F F F, |F ~F, |F—F | w | w, [5o0e | 000 & R
3 €YHOH |10AbHOR
* y * Sy | F WY % K Y | Beran- [cocnas | y
asouLed|asowen
3 | 2806 ) — 400 — ] 2406 — 20 | — {065 — 139,70 | —
4 | 5750 | 1330 | 612 | 0,0 | 5138 1330 20 | 20 { 0,50 {094 |77,10 | 25,00
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npHBelieHHas oAb KpaHupoBaHus npuuana Ne 4 npu ay=0
Fy = 2,5-245 = 612 m2.

PesyabraThl pacuera BeJHuMH Harpysok Ry mo ¢opmyae 117(97) u Ry
no Qopmyse 118(98) or BosmeficTBHA BeTpa Ha CyAa, OLIBAPTOBaHHLIE Y
npuyanos Ne 3 u 4, npeactasJjens B Taba. 74.

2. Inepeus Hasasa cyOHa Ha npudas. BennuuHy sHeprHu HaBajda Cynl-
Ha Ha NpHYyaJ, 3aTpauyBaeMylo Ha pa6oTy no Aedopmauuu OTGOHHBIX YCT-
POICTB H IIPHYAJbLHOTO COOpYXKeHHus, onpepenseM no ¢opmyse 135(106).

PesyabraTh pacuera npeacTasieHbl B Taba. 75.

Tabruya 75
Besuunna
B Ckopocth
* Coc lc o ac Besnyuna | SHepruu
pavasal  SATpYIGH in%%:’é ;‘.;,i’iﬁczf '&°ﬂ§%§7g§ o, | xosdu cymwa £y, Mpumesanre
™
1 B noatom 1740 0,220 0,50 =2,15 —
rpysy
2 To xe 12500 0,120 0,50 4,60 —
3 - 22000 0,110 0,55 7,46 —
4 | B 6annacte 72000 0,095 0,47 15,52 Beanuuna xosbdu-
UHEHTa Vv CHHXeHa
Ha 15% B cBf3n
C MOAXONOM CYXHA
B Ganaacte

3. Haepysku or Hasara cyona npu nodxode K coopymnceruio. BeanynHpl
Harpy3oK OT HaBasla CYJOB Ha NMPHYaJbl PacCUMTHIBAEMOro KOMMJeKca ofpe-
JeNseM Mo YKa3aHHsM, IPHBENEHHBIM B 1. 5.9, U NOSCHEHUAM K HEMY.

s onpeleneHust 3THX HArPy30K APeABAPHTEJNbHO Ha3HAayaeM THIN OT-
GOMHBIX YCTPOACTB AJ KaXAOT0o NpHYa/ia H CXeMy HX pasMmelleHus. DTH CBe-
JeHnsa npusefeHsl B Taba. 76.

Tabauya 76
Nauua orGof- -
?,’;“2;?51‘,3“?3‘ Tun ot6ofitioro | HOF0 ycTpok- mué!:;apgiggn-
Ne npuyaza m | ycrpoicrsa  {CTB2 B TOPHM3OH-| T upy ver.
TC-M TasbHoM Ha- | ohers’S, M
npaBAeHHH, M

1 2,15 71400 2,0 5,0
2 4,60 271400 2,0 5,0
3 7,46 21400 2,0 5,0
4 15,52 a) 11000 3,0 8,0
6) A3/1300 3,0 8,0

XapaKTepHCTHKY OTGONHBIX YCTPOACTB NPUHHMAEM MO CNPAaBOYHBIM JaH-
HBIM, 4 WIar Pa3MelleHts UX Ha MPHYaJbHOM COODYKEHHH — HO Ta6J. 65.

[TocKOMBKY KeCTKOCTb BCeX pPacCMaTPHUBAEMbIX KOHCTPYKUMH TpHYAJb-
HbIX COOPYXKEHUI BeJUKa, A5 OnpeeNeHist HOpMAaJbHbIX COCTABJAAIOUIHX Ha-
FPY30K OT HaBaja cyRoB H, HCNO/Ib3yeM HeNocpeJCTBEHHO XapaKTepHCTHKH
OTGOMHBIX YCTPOUCTB.

BesnuuHbl KacaTeabHbIX (NPOLOJbHBIX) HATPY30K OT WaBaJja cygos )y,
Tc, onpegenseM no ¢opmyae 139(108), npuanuMas 3Hauenus kospdHLKHEHTA
Tpenus f=0,5.

PesyabTaThl pacueTos npeacraBaeHsl B Ta6a. 77.

TTockosbKY A/ BCeX MOJYUYEHHBIX BEJIHUMH Hanpysok H soinosnsercs
yeaoBue E;=10E; BennunHo# 3Heprud NepOPMALHH COOPYKEHHS MOXKHO
npeHe6peyb.

CpaBHenHe NMOJYYeHHBIX 3HAYEHH HATPY30OK OT HapaJa cyaos Hy, Tc co
CNpPaBOYHLIMK AAHHBIMH O NpefesbHbIX Harpyskax Ha GOpPTOBLIE NMepPeKPhITHSA
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Ta6ruya 77

Dueprus | Onepria ne- Dueprus Harpys.x_a OT HaBa.la CYyaHa
N nasana ‘%"P{"au”” OT- | necopmaunu
ubns | CYAH By | Ty [COOPYReHHA Ey | gy xc o e
TC'M TC'M )
1 2,15 2,15 — 23,0 11,5
2 4,60 4,60 — 85,0 42,5
3 7,46 7,03 0,43 131,0 65,5
4 15,52 a) 15,26 a) 0,26 a) 183,0 91,5
6) 14,13 6) 1,39 6) 80,0 40,0

CYAOB I0KA3a/H, 4TO HalJeHHble 3HaueHHs 6e3onacHbl LS CYJOB H, caelo-
BaTEJ/bHO, JO/IKHLI GbITh MPHHATH AJ1S PacueTa COOPYKEHHH.

4, Haepysku or Hasaaa cyoOHa HA npuLasbHoe coopydscerue nod delcTgu-
e serpa. Harpyska oT HaBaJjia noj AEeHCTBHEM BETpPa BO3HHKAET OT CY/0B,
OLIBApTOBAHHLIX y mpuyanos Ne 1 u 2,

HHTEeHCHBHOCTD HATPY3KH @u, TC/M, OT HaBaJa CyAoB Ha npHuaabi Ne 1 u
2 noa neicTBYEM BeTpa ONpEAeNsieM N0 YKa3aHUAM, NPHBELEHHBIM B . 5.7,
ITpoTs:KeHHOCTb NPAMONHHERHONR yacTy 60pTa CYN0B, OUIBAPTOBAHHBIX Y ITHX
NpHYaIOB, IPHHUMAEM N0 CNPABOYHBIM JAaHHBIM. PesyabTaThl pacuera ipel-
cTaBJ/eHbl B TabJa. 78,

Ta6auya 78
[TpoTHKEHNOCTD
Ne Beanunna | npamoaunedt- | Hauua  |TIpoTmxcensiocrs  HMurencio-
npu- | Harpysku | o wactu {npuvana L xo;?r:?(cr‘raxi “a'l‘_oc';';‘ .
yana R, 1c  |dopra c::nna lg, M " K qH’P’)"c/M
1 6,48 18,5 100 18,5 0,35
2 31,77 48,0 160 48,0 0,73

5. Haepysku or Hnramenus wseprosos Ha padosoie TymGol. Harpysku
OT HaTHXelNnd WBapTOBOB Ha pPSAAOBLIE TyMOLI BO3HHKAIOT OT CYINOB, OLIBap-
TOBaHHBIX y npHuasos Ne 3 u 4.

Yeuaus, nepeiaBaeMble Ha KaXXIYI0 PALOBYIO LIBAPTOBHYIO TyMGY, H HX
coctaBafoliue onpenenseM no dopmynam 144(110)—147 (113). 3navenus
yrioB @ W B, XapaKTepHU3YIOIIHX HanpasJ/eHHE IIBAPTOBHLIX YCHJMH, ompe-
JeasieM no Taba. 68(25), paccmaTpuBasi Bce TyMObl KaK NPHKOPIOHHLIE.

Pesynvrath pacuetos npuseneHs B Tabu. 79.

Tabauya 79

» Beduuuib '-lﬁuc.'lo 3Hayenus yraos, BeJKUUHB HATPYIOK OT HATIKEHHH
np- Harpy3oK pau:)HT:m- rpag WIBAPTOBOB H HX COCTaBJIONIHE, TC
uana R, 1 TYM6 1 . 8 N N, N, N,

3 39,7 2 30 40 51,8 19,8 34,2 33,2
4 77,1 4 30 40 50,4 19,3 33,3 32,4

6. Haepysku ot HaTaXceHUA w8apTo808 HA KOHYesble TYmbBbl. B cooTper-
CTBHH € YKa3aHUAMH, NMPUBeJEeHHbIMH B 1. 5.11 ¥ B NOACHEHHSX K HeMY, yCTa-
HOBKa KOHLEBHIX TYMO NMPOH3BOAHTCS TOJNBKO Ha npuuase Ne 4 B KOJIHUeCTBE
yeThlpex WITYK: 0 ABE B KOPHEBOH W rOJIOBHON uacTH npuyana. Kaxnaas Tym-
6a paccuuTbhiBaeTCs Ha BeJHUHHY yeHansa Ry=25,0 TC COOTBETCTBEHHO Pe3yNb-
TaTaM pacuera, NpUBeIeHHbIM B Ta0.1. 74.

Mpumep 28. OnpefennTb BENHUYHHBI HATPY30K OT HaBaja Cy/[HAa Ha CO-
OpYy:KeHHe U OT HaTAXKEHHUA HIBapTOBOB 1IOJ lIeI:lCT‘BPIeM BE€TPpa ¥ NPHJIHNBHOOT-
JIUBHOTO TeueHHus IJs TaHkepa nenseiitoM 100 Theic. TC, OLIBaPTOBAHHOIO Y
nHpca CKBO3HOA KOHCTpYKuuH, CxemMa mpHuana npusefeHa Ha puc. 101,
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HicxoiHble naHHble O PACYETHOM CYAHE: AJIHHA Hanboabwas Lus=255 M;
AKHHA MeXAY TeprneHaukyaspaMu Lo =230 M; ocagka B nosHoM rpysy T=
=14,0 m; HaZBOAHAs N0GOBasK MO AAb napycHOCcTH Fy=1440 m?; npoTsaxen-
HOCTb TIPSIMOJIMHEHON uacTH Gopra lg=110 w,

Cuaa Berpa BIosb npuvana Wy=34 mlc.

CKOpOCTb NPUIUBHO-OTIMBHBIX TeueHul Uy=1,0 Mfc.

M3 anannsa ucXoqHbIX MaHHLIX CJEAYET, YTO BO3AEHCTBHE BeTpa Ha Oll-
BapTOBaHHOE CYIHO HEOGXOJHMO YUHTHIBATH TMPH pacyeTe KoHUeBbIX TymO
(. 5.11), a po3geficTBHE TeUeHUS — TIpH ONpeAeNEeHHH HAarpPy30K OT HaTsXKe-
HHA WIBAPTOBOB Ha Ps0oBble TYMGHEI MHPCa H OT HaBaJja.

[TockoabKy npu mpOM3BOACTBE TPY30BBIX ONEpPALHii BO3MOXHO H3MeHe-
HHe BOAOM3MELIeHHsl CyJHa OT NMOPOXKHEero COCTOSHHA JO TMOJHOH 3arpyskH,
paccMOTPHM HauXyJlUHe pacyeTHble CJYyyaH: BO3AeHCTBHE BETPa Ha MOPOXK-
Hee CYHO, a BO3JEHCTBHE TEUEHHUS — HA CYLHO B IIOJHOM Ipy3y.

|

Q ° °

O i} -

Bemep
e e e hy A e ——
W= 34 mfc !
]

Tevenue ur=10 mfp

Puc. 101. Cxema npuuana k npumepy 28.

1. TIponosbnas cocrasasioulas narpyski oT bo31CHiC IBHA BeTpa Ha CyA-
#o no ¢opmyJe 118(98)

Ry =50-1075.1440-(34)2-092 = 74,5 .

2. INonepeunas cocTaBjsAIOIAas HATPY3KH OT BO3JAEACTBMSA TeyeHHS Ha

cyano mo ¢popmydse 124 (101)
Ry =6.10"2.230.14-1 = 193 tc.

3. Harpyska or HaBaja cynHa noA [eiCTBHEM TeueHHs 1o GopMmyae

128(105)
193
Gy = 1,1 -m = 1,93 TC/M.

4. Harpyska N, 1c, Ha psifoBble TYMGbI OT HATAMXKEHHWS WIBApPTOBOB MO
dopmyae 144 (110):
N =63 1c — 149 NPUKOPAOHHLIX TYMSG,
N = 40,4 TC~— ans THIOBLIX TYMO.

5. Harpyska na xoHueBble TyMObl MOJ AEHCTBHEM BeTpa npHHHMAeTCA
no m. 5.11 paBHOll BeHuMHe Harpysku Ry or BosgeiicTsus BeTpa, T. e. N=
=Ry=T74,5 tc.

Mpumep. 29. OnpeneauTb HarpysKy OT HaBana Npy NMOAXOAE K cleuua-
JIN3UPOBAHHOMY MOPCKOMY NpH4asy TaHKepa gexseidtoM 15,2 Thic. Tc ¥ Ha-
TPY3KH OT HaTsKeHHsl WBAPTOBOB MOJ yIeHCTBHEM BeTPa NPH CTOSIHKE TaAHKE-
pay sroro npuuasa. Cxema npuyana npusejeHa na puc. 102,
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Hcxonnble naHHble: BOLOM3MEIUEHHE PACUETHOTO CYAHA B NOJHOM Ipy3y
D¢=21,0 ThiC. TC; BOLOU3MELLEHHE PACUETHOTO CYAHA TpH WwBapToBKe D=
=12,6 ThiC. TC; AJAMHA cyaHA HamboJbluas Lys=162 M; npefesbHas Harpya-
Ka Ha 1 M JomHB GOpTOBOrO nepekphiTHsa [gu]=80 mc/M; xosbduuuent
KeCTKOCTH NPHYaAJIbHOTO COOPYKEHHS kw=1,11-10% 1chv; cuna Betpa B cex-
Tope 46° W=30 m/c.

1. BoadeiicTeue serpa na cydro. JLis onpese/eHHst Harpy3oK OT HaTs-
XKEHHsl LIBAPTOBOB \MIJIst CHELHAJU3HPOBAHHOTO MOPCKOTO MpHuasa, cOCTos-
ILEro U3 TEXHOJIOTHYEeCKOH MJIOWIAAKU M OTAEJbHLIX 1aJoB, HEOGX0AUMO OIl-
PENeHTD JHIDb NONEPEYHYIO COCTaB/IAIOULYI0 HArPY3KH OT BO3AeHcTBUA BeT-

Bemtp W=30 M

N\
— I

=]
Py

e

np. N8
NG N8 N1

[
17
-
m
b
[}
—

13,5 230 173,
50,0

Puc. 102, Cxema npuuasa x npumepy 29.

pa Rx, Tc, mo dopmyae 117(97) aas cynHa nopoxueM. B pesyabraTe BbIUHC-
JeHui noayuyaem R,=71,0 1c.

2. Onepeus Hasara cydna npu nodxode k coopyxceruro. TIpuyan npen-
Ha3HayeH AJs Kenopra HedTenpoAyKTOB, NOITOMY PacyeTHbHIM cayyaem Oy-
JIeT NOAXON CYAHA B 6aJJacCTHOM COCTOSSHHH. BeauunHy sHepruu HapaJja on-
peneasieM no rpadukam, npuBefeHHbIM Ha pHuc. 92; cHATHE ¢ TpadHKa 3HaYe-
HHsl Hepruu ymeHswiaeM Ha 15%, Tak kak cymHo mBapTyercs B 6ajsacre.
[MockoabKy HaBaj CyAHa npu LIBapTOBKe BO3MOXKed Kak Ha paaoBoii (cpead-
HH#1) NaJ, TaK H Ha INOJIOBHOMH naJ, onpene/]seM ABa 3HAYEHHA 3HEPPHH Ha-
BaJjla CyaHa:

SHEPTHsl HaBaJa Ha PsoBOi man (nmo kpmusoit 3) — 6,5 Tc . M;

3HEPTUs HaBaJja Ha TONOBHOK maj (o xkpusoi 4) — 16,0 Tc.Mm.

3. Haepysku ot nHasaasa cydna npu nodxode k coopyxeruro. Beanunny
HOPMaJIbHOH COCTaBJAIOLLEH HATPY3KH OT HaBaJa CyJHa onpelenasfeM no yka-
3aHHAM, NpUBeJeHHEIM B @1. 5.9. BBULY OTHOCHTENBHO HE6OMBILOH KEeCTKOCTH
COOpYKeHus npeHe6peraTh BEJIUUHHON SHePTHH ero fedopmanny Hennss. Ilo-
3TOMY Ha rpauke xapaKTepucTk oTGokHBIX ycrtpoiicte 1400, BbIGpaHHEIX
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I/sl OCHAILEHHs pHYana, CTpOHM Ha puc. 103 rpaduk 3aBHCHMOCTH CyMMap-
HOTO 3HAUEHHA SHEPTHH JedopMainu oTGORHOro yCTpPOACTBA, NPHYala U Kop-
nyca cyaHa, CYMMHDYsSl 3HaueHHs HepTun AedopMaluH Npu OLHHAKOBHIX Ha-
rpyskax. Ilpu 3ToM cuuMaeM ¢ rpaduka sHepruio nedpopMalun OTOOHHOrO
YCTPOHCTBA, & 3HeprHio neopMaluy NpHyasa U KOpuyca CyAHa BbIYHCATEM
no ¢opmyse 138(107). Hanpumep, npu Beanyune narpysku 100 Tc sueprus
aedopmaunu or6os coctaBuT 4,2 TC+ M, a 3Heprus Aehopmanuu 6opra cyaHa
u npuyana 6yaer 4,5 tc-M; cymmMapHas BeJWYHHA HepruH AedopMaluy CH-

Hy, TC
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e 3 J nepaus \
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]
g 40 80 120 164 200 250 A, mm

Puc, 103, T'paduku ana ompeneseHHs Harpy3ok OT HaBalda CYAHA mpH
NoAXOXe K COOpyeHHio (K npumepy 29).

cTeMbl CyAHa—oOT60ii—npuyan coctasut 8,7 Tc-M (ma puc. 103 ormeueno

KPecToM).

Hcnonb3syst nocTpoeHuylo KpuBylo, HaXOAKM BEJIHYHHBI 1IOPMaJIbHbIX Ha-
rPY30K Ha MpHuaJ, COOTBETCTBYIOLINE BHIYHCAEHHBIM SHEPTHAM HaBaJja Cy[Ha:

Hy =153 tc —ua xpaiinuii naxs,
H, =83 Tc — Ha cpeaunii naa.
COOTBETCTBYIOILHE KacaTeabHble HAPPY3KH

Hy =05:153 =765 1¢ u Hy=05-83 =425 Tc,
TIlpuuaThlit TUD OTGOMHBIX YCTPOACTB YLOBJETBOPSET YCJAOBUSM IKCIIYa-

Tauuy, TaK KaK 153<80X2 (cM. HcXofHEIe HaHHblE),
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4. Haepysku oT HaraxceHus weaprosos. B COOTBETCTBHH C YKa3aHHAMH,
TIpUBEREHHBIMH B M. 5.12, onpenensiem:

ycuiane Ha najbl /s 3aKpemJeHHs: HOCOBBIX M KOPMOBBHIX TPONOJBHBIX
KOHIOB (Ha puc. 102) He nmokasaun) N=0,8-71=>56,8 1c;

YCHAMe Ha najbl AJS 3aKpenvienuss NPHXHMHBIX KoHmoB (Ne 5 u 11)
N=0,8-71=56,8 1c;

YCHJIHE Ha najibl  JUisl 3aKpen-
+9.50 aenus wnpuaros (Ne 7 1 9) N=
T T —A =0,6-71=42,6 Tc.

Jdna 3akpenneHuns  Kaxjao#
Tpynnsl KOHUOB Ha naje yCTaHOB-
JIeHO N0 jiBe TyMOBI, KaxKas U3 Ko-

TOPBIX pacCUHThbIBaeTcsi Ha AEACT-

< BHE NOJIHOTO YCHJIHS B rpynfe,
~ flpedBapumensto

HanpaNenDIG Mpumep. 30. Onpexennts Ha-
H=0. wnysm FPY3KH OT HaBaja pPEuYHOro rpyso-
Jongpewspi paspes BOTO CYyZHAa BOJOU3MeLleHHEM
6729 Tc B NOJHOM I'PY3y K NpHyaib-
HOMY COOPYKeHHIO B BHJe IINYHTO-
BO# CTEHKH C I'PYHTOBOH 3acCLINKOii;
oTGOHHOEe YCTPONCTBO — paMa U3
CTaJNbHBIX TPYO, 3aNONHEHHBIX GeTo-
HOM, OMHPAIOUAACA HAa aMOPTH3a-
TOPHl M3 CABOEHHBIX aBTOMOKPbHILIEK
(puc. 104).

1. BennuynHy sHeprun HaBaja
CyAHa TpPH NOAXOAE K COOPYKEHHIO
onpeneasemM no dopmyae 135(106)
npu v=0,3 ho Ttabu. 61(23); v=
=0,133 M/c no Taba. 60(22):

6729-(0,133)?
Ey= 0'3'_2-‘ST_) =1,82 Tc .M.

Puc. 104, Cxema npHYyanbHOrO COOpY-
wenus x npumepy 30, Harpysku ot HaBaJa cynHa om-

penessieM /s HAHXYALIETO pacyer-
HOTO CJyYasi — HaBaJa Ha OJHO OTOOIHOe YCTPOHCTBO.

Tpu nocTpoennu rpaduxa no cxeme, npuseaeHHol na puc. 93(33), npu-
HHMAJOCh, YTO KO3(M HULHEHT KeCTKOCTH IUNYHTOBOMA cTeHKH k=0,4 - 10* 1c/M,
kO3] DUIHEHT KeCTKoCcTH GOPTOBOrO nepexpuitus cynHa k=0,5-10* tc/m, te-
¢dopmanHnell paMbl H3 CTAJbHBIX TPYO peHeOperaeM.

MonyuenHstit rpaduk npencrasied Ha puc. 105.

B cooTBeTCTBHH € MOJNy4eHHHIM 3HAYGHHEM BeJIHUMHBI YHEPrHH HaBaja
Eyx=1,82 1c-M no atomy rpaduKy onpefensieM BeJHUHHY Harpysku H.=
=35,2 Tc.

Mo ¢opmyne 139(108), npuHuMas 3HaueHHe KO3PpHLMEHTA TPeHHs
cTa/JbHOH OOWHBKH OGHOCHOrO 6pyca CyAHAa N0 MOBEPXHOCTH CTaNbHHIX TPYO
f=0,15, naxonum

Hy=0,15.352 =53 tc.

Tpumep 31. OnpesennTh HArpy3KH OT HaBada PEYHOrO I'PY30OBOrO CyAHA
701 AeHCTBHEM NPHXUMHOTO BeTPA Ha NPHUNIIO30BOR NpHYas.

MCXOI(HbIe JAaHHbIE: anI.lIJI!OSOBOI:I npuuan CKBO3HOM KOHCTPYKIIUH Ha
Boaro-Banrtuiickom BogHoM nytH uM. B, H. Jlenuna; pacuernoe cyiHo —
CyXorpy3ublii Tensioxoq npoekra Ne 507 somousMellleHHeM B rpy3y 6730 1c;
6OKOBasi MapyCHOCTb CyAHa (mopoxkHeM) F,==896 M?; cxeMa pacHoJIOXKeHHS
npuyana 4 pacuyeTHOro CyAHa NPHBOAKTCA Ha puc. 106,
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1. Tonepeynas cocTaBAsiOUWlas OKOPOCTH BeTpa Aas | pakioHa onpeness-
€M o BEJHYHHEe CKOPOCTHOrO Hamopa, npueedeHHoll B CHull na narpysku u
BO3JeHcTBHA, u no dopmyne 121:

[Monepeynas cocraBaslomlas Harpy3Ku Ha CyAHO OT BeTpa no ¢opmyJe
117(97) u ta6a. 57(21) npu HanGoabied AnHHE cyaHa Luys=140 M u K03 -
¢uunente x=0,59 (mo HHTEPHONALMH)

R, =17,5-10"5.896.20,82.0,59 = 17,2 ¢,

. 4, mm
= % 280 -
) /
T~ 240 //
200 /<
2 / 2
\ 160 [
1 727
I
40
f/az;ly_t/.ma,l TC v .9#5;72{1}7, TeM
Hy w192 2% 16 8 0 0% 08 12 16 20 &,
Hy =352 | £, =182 i
T

i -
Puc. 105, Pacuernble rpaduku

I—-33aBHCHMOCTH CYyMMapHO# nedOpMALMH OT HArPY3KW; 2—9HEPrHA, COOTBETCTBYIOULAN
CyMMapHO#i nedopMaiuy,

2. Harpysky or naBana cynHa Hy Ha i-blil 6bI90K onpenensieM mo ¢op-
myae 129.

KospHUHEHTH XKecTKOCTH BCEX NATH OGbIYKOB, CONPHKACAIOUIMXCH C
6opTOM CydHa, ONHHAKOBHL: k) =~Ry=ks,
HecuMMeTpHYHOCTbL pacmo-

Tabauga 80
JOXEHH CYJHA OTHOCHTEJbHO
6biuxos (puc. 106) yyuthiBaencs » a, Ly . H,
. 6b1ukoB 4
BBEJeHHEM B NpaByIio yacTb ¢op- M M 1
Myasl 129 MHOXKHTEIS
IR
n=1+0=DT. 3 0 85 100 | 373
4 —22,5 85 0,94 3,60
rae Ly — IJAMHA yuacTKa KOHTAKTa 5 —42,5 85 0,85 395

CYAHA C COOPYIEHHEM;
a; — PacCTOAHHEe OT CepejHHbl JAHHHH KOHTAKTa CyAHA CO BCEMH COOPYXEHHAMH 1O
Kpast i-ro Obluka;

0= Z—;—xoaqnpuunem, YUHTLIBAOIWIHKA 3KCUGHTPHCHTET NPHAOKEHHA PpaBHOAeHCTBYIO-
H
el OT BETPOBOrO HaBala OTHOCHTEJbHO CepeluHbi JHHHH KOHTAKTa;
1=2805 M,

2-80,5
0= T = 1,15.
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Harpyska Ha KpafiHMi M3 CONPHKACAIOLMXCA C CYAHOM Gbl4OK No 1

wpH @ =9 =425 M u =1+ (1,15—1)-Z22 115

172
Hye = 1173115 = 4,35 c.

AHanoOrHYHO OnpeeNsIOTCS HATPY3KH Ha ocTaubhble 4 Gbiuka. Pesyib-

TaThl pacyeTa csefenbl B Taba. 80.

—
=

1:80,5 -

a,=42,5 as =42,
0,-22,5 | 85=22,5
20,5 20 | 20 [ 20 20 .} 20 |175,5
vt lwz v |ive w
() el dof 19 1 2 °o]n
il T.=165 o
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-5,00
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Puc. 106, Cxema pacriososmenns NPUINIIO3OBOrO NpuYala K PacyerHoro
cyaHa (x npumepy 31).

6. HATPY3KH ¥ BO3LENCTBHS JIbJA HA THAPOTEXHHYECKHE
COOPY)KEHHA

6.1. Harpysku ot abga na FHAPOTEXHAHYECKHEe COODYXKEeHHs AOJKHBI Ol-
pefeATbCA Ha OCHOBe MCXOLHBIX JaHHbIX HO JemoBoH 00CTaHOBKE B pakoHe
PAacrnosoKeHH COOPYKEeHHUs AJis nepHoja BpeMeny ¢ HauGOJBIIHMY JIEAOBL-
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MH BO3/IeACTBHSIMH, PH 3TOM pAJ HATYPHBIX HAGJIONEHHH HOJIKeH GbiTh He
MeHee 5 JsieT.

[peneab NpoOYHOCTH JbJa Ha cxkatue R, Tc/mM2, na u3ru6 Ry, /M2, u
Ha paszapoGienye (C yueTOM MECTHOrO CMATHA) Rp, T¢/M?, MOJKHBI onpege-
JIITBCS 110 ONBITHBIM JaHHBIM, a TPH HX OTCYTCTBHH JONYCKAeTCA:

a) npuauMaTte Re mo taba. 81(27);

Tabauya 81(27)

Mpejes MPOUHOCTH AbAA HA CXaTHe Rc, Tc/M?, npH cpesue-

Conenoers abaa S, 9 CyTOYHOH Temnepatype Bo3ayxa £, °C
0 -3 -5 | -w
menee 1 (npec-
Hutil aen) 45 75 120 150
1—2 40 65 105 135
3—6 30 50 85 1056

t, °C — cpepHecyTOoUHas TeMmepartypa BO3JyXa 3a TPoe CYTOK RO
AeHCTBHA AbJa HA COOpYKeHHe NpH ToAlHHe Abxa xo 0,5 M ¥ MeHee,
WIH 32 uieCTh CYTOK MpH TOJuiHHe abja Goaee 0,5 M; S — coaenoctb
Abja, °/oo, nNpHHHMaeMmasi paBHOil 20% OT CONEHOCTH BOXbLI—AAA AbRA
BO3PAaCTOM IO JABYX MecCfile€B, HAH 15% OT COJNEHOCTH BOABI—MJA JAbJa
BO3pacTOM ABa Mecsina K Gouee.

6) onpenensite Ry no ¢popMynam:
AJs1 IPeCHOBOJHOTO /b/ia

Ry =0,75R¢; 148(114)
15T MOPCKOTO Jibja
Ry =05R; 149(115)
B) ompeaensitb Rp no dgopmy.e
Ry =FkjRe, 150(116)

rae k; — KoahduitneHT, npuuuMaeMelil no Taba. 82(28).

Mpumeuannsn: 1. Harpysku u Bo3aeficTBHA JbAA HA MOPCKHe THAPOTEXHUUYECKHE CO-
OpyXeHHS JOJDKHBI ONpelesIATbCA COIVIaCHO TPeGOBAHHAM HACTOSILEll IJIaBbl TOJBKO MpH pac-
YeTHOI ToJKHe bAd 1,50 M U MeHee:

2. IIns BomOXpaHMAMIL M 03ep, 4 TaKXKe NPH HAWBBICLIEM YPOBHE Jel0XOAa Ha pekax
1oxHee JHHHK Apxanrensck — Kupos, Yéa, Kycranaft, Kaparanga, Ycre-Kamenoropek mony-
CKaeTcd NPHHAMATh Npejes MPOUYHOCTH JbAa Ha pasapobienne Rp=45 1c/m2.

Tabauya 82(28)

3uauenune b/hy 1 3 10 20 30 50 u
6onee
Kosdpouuuenr &;) 2,5 2,0 1,5 1,2 1,0 ! 0,5

b — mupuHa coopyxeHus uo GpOHTY (ONOPH HJAH CERUUH COOPYKEHHS)
Ha ypoBHe JeficTBHS abja, M; h, — pacueTHas TOMIMHA Jbja, M, NPHUHHMae-
mas papHoil 0,8 OT MakcuMaabHOll 32 3UMHMHL NepHOx TOAUIMHLL AbAa oO6e-
creyenHocThio 1%,

1. Ins onpeleeHus JeLOBBIX HArpy30K HeOOGXOAUMO pacrnoJarathb cJje-
AYWOIHMH CTaTHCTHYECKHMH JAaHHbIMH O XapakTepe JIeOBOTO pexxuma:

a) CKOpPOCTb [ABHMKEHHS JeASHOro nojs; 6) nJjaowane JeAsHOTO MOJS;
B) TOJMLMHA JEAAHOrO MOJSA; I') TOJUIMHA 3aXO0pa; A) TOJLIMHA CJOS CHera
Ha JIbAY; €) COJIEHOCTb BOALI M JbJA.

OTH naHHble MOTYT ObITb ONMpeAe/eHbl Ha ocHOBaHMM «CrnpaBOuHHKA 1O
THApOJOrHueckoMy pexxumy Mopeit u ycrbes pek CCCP» I'VIMC npu Coserte
Munuctpos CCCP, «I'uaposoruueckux exkeroguukos» FYTMC npu Cosere

149




Munuctpos CCCP, a Takxe JlaHHBIX JI€JOBbIX Pa3BENOK B painOHaX CTPOH-
TeJbCTBA.

2. CpeaHecyTouyHBle TeMIepaTyphl BO3AYXa H CKOPOCTH BETpPa onpeaens-
I0TCS Ha OCHOBaHHH crpaBoyHuKos 1o Kaumary CCCP u dakTuuecknx uame-
peHuit FuapomercayxG6bl B pafioHaX CTPOUTENbCTBA.

3. Cpounble u3MepeHUsl TeMIepaTyphl BO3AYyXa H CKODOCTH BeTpa onpese-
asilotes no tabaunuam TM-1, naxoasumumes B apxuse I'TO u Ha MeTeocTaH-
IIUAX.

4. YpoBeHHbIH pexxuM onpejensiercs Ha OCHOBAHHH THAPOJOTHYECKHX
€XeroJ|HHKOB.

5. las coopyXeHuil, pacnoJiOXKeHHbIX Ha peKaX M BOJAOXPaHHIHILAX,
MOXHO ONpeAeJsiTh JEJORYI0 HATPY3KY NpH JI0GOH TOJLHHE JbIa.

6.2. Touky npunoxeHus paBHOAEACTBYIOLIEH J&AOBOH HArPy3Ku Heo6Xo-
JAHMO NPHHHMATb HHXKEe PacueTHOTO YpoBHsA BoAn Ha 0,3 fia, M.

Harpyskn Ha coopyxeHHs 01 ABHXKYILIENOCS TOPOCHCTOIO JIeASHOTO No-
JIfl, COCTOSIILETO M3 HeCMEpP3IIHXCS JibJAHH, ONpe/ie/eHHble COTaacHo Tpe6oBa-
HuAM nn. 6.3—6.6 HacTosuled r1aBbl, HEOGXOAHMO YBEJTHUUBATb YMHOKEHHEM
HX Ha Ko3(HUHeHT, npuHUMaeMblii: aas Baarniickoro, Sinonckoro, YepHoro,
Asosckoro n Kacnufickono mopeit — 1,3 1 Bepunrosa, Oxonckoro n Benoro
Mopeii — 1,5, a1 APYrux Mopeill apKTHYeckoro GaccefiHa — Mo JaHHBIM Ha-
TYPHBIX Ha6JI0@HHI.

Harpy3ku ot neasinbix noaeif Ha coopyXeHns

6.3. Harpysku oT ABHXYIIHXCA AeASHBIX NOJEH HA COOPYIKEHHe C BEpTH-
KaJIbHOH nepejiHel rpaHblo HEOOXOAHMO NPHHUMATh N0 HaHMEeHbIleMY 3Haue-
HHIO U3 ONpefieJIeHHbIX 110 GopMyJaM:

ISl OTAEJbHO CTOSIUIMX ONOP NPH NPOpe3aHHH HMH Abaa Py, T¢, win npx
OCTaHOBKe JIeTHOTO NoJisl onopoi Py, Tc

Py = mjRybh,, 151(117)
Py =04v,h, )/ mOR;; 152(118)

A5 CEKIHH COODYXKEHHsl NpPH yAape OTAeJbHBIX JbLHH Ps, TC, HIH NPH
paspylieHuu Jpja Pi, TC,

Py =0,7vk, VR, 153(119)
P = 0,5Rcbhm 154(120)

rae  m; u m,— K03 uuuentst opmbl, onpesendemsie no Taba. 83(29) aas onop
C HepelHeit TIpaHbio B BHAE MHOrorpaHHuka (MIH NOJYUHPKYJbHbIX),
NpAMOYTOJbHHKA H TPEYroJbHHKA;
U5 — CKOPOCTb JBHXEHHSA JeJFHOro mojd, M/C, onpejeaseMas 1O NAHHBIM
HATYPHBIX HAOMOAEHHIl, @ IPH MX OTCYTCTBHH JONYCKAaeTCd v, npH-
HHMAaTb pPaBHOH: 1A PEeK—CKODOCTH TeYeHHA BOZbI; NS BOJOXPaHH-
ami M Mopeii—3% OT 3HaYeHHa CKoOpocTH BeTpa 1%-HOH obecmeyen-
HOCTH B TMEpHOJ ABHXEHHS AbAa, HO He Oojee lpM/C;
Q — maowanb JNeISHOTO NoJd, M2, onpeleaseMas no HaTypHusiM Habaone-
HHAM B JXAHHOM HMJH CMEXHbIX NYHKTaX;
Rpy Rey b n hy — o6o3nauenns te e, uto B M. 6.1 nacroswe#t raasm,

Tabruya 83(29)

Koadduunentor dopmr mj H m, Aas onop ¢ nepeaHed rpanbio B BhAe
Koadbdu-
MenTE! — — TPEYTOAbHHKA, C YT/IOM 330CTPEHHR B naane, rpag
TPaHHHKA | YroJbHHKA
45 60 75 90 120 150
mj 0,90 1,00 0,54 0,59 0,64 0,69 0,77 1,00
m, 24 2,7 0,2 0,5 08 1,0 13 27




Ipu aBuxeHun AeAsHONO noss nox yrioM 0<<80° x GpoHTY coopyKeHHs
(W1 ¢ OCBIO OTOpPbI) HArPY3Ky OT JibAa HeOOXOAHMO YMEHbLIATb NMyTeM YM-
HOXeHHus ee Ha sin 0.

ITpu OTCYTCTBMH HATYPHBIX JAHHBIX TIOWANb JIEASHOrO MOKPOBA MNpH-
HUMaeTcs:

aast onop moctos Q=175 rae [ — BenuunHa npoaera MocTa B M;

NpY HaMUYHH fiepel COOPYKEeHHSIMH YYacCTKOB BOJHOH MOBEDXHOCTH €
rujpaBanyeckuMu yKjaoHaMH Gosee 0,007 Q=10 AzRy;

NPpH HaJHYHH nepel COOPYKEHUSAMH YYaCTKOB BOJHOH NOBEPXHOCTH C
KpUBbIMH cnafa Q=>5 haRy.

6.4. Harpysku OoT JefssHOTO MoOJAsi Ha COOPYXKEeHHe OTKOCHOro npoduas
HJH Ha OTAEJbHO CTOSLLYI0 ONOpPY, HMEIOLLYIO B 30He AeHCTBHS Jibfa HAKJOH-
HYIO NOBEPXHOCTb, HEOOXOAHMO ONpeEAessATh:

a) TOPH3OHTANBHYIO COCTABJIAIOLLYIO HATPY3KH Py, TC, — 10 HauMeHblUed
H3 BeJIMuHH, noaydyeHnbix no ¢opmyne 151 (117) n..6.3 Hacrosmei rnassl U
no ¢gopmyae

Py = mksRyhy?; 155(121)
0) BepTHKaJbHYIO COCTABJSAIOILYI0 HArpy3Ku P, Tc, — mo dopmyne
Py
Pr=o0 156(122)

rie ks — xosdduuuent, npunumaeMuiii no taba. 84(30);
my — ko3 HUHeHT, NpHHHMaeMbiil 0 Taba. 85(31);
Ry, hy, b—ob6o3nauenusa te xe, yro B n. 6.1 HacTOAueH rAaBbi.

Tabauya 84(30)

MpaMoyroabHas onopa
Bux nperpanst TpH 3HaueHun bjh Kotycoo6pas- C:;?o);’:l‘:l‘_'ge
WM COOPYHKeHHS Had onopa npoduan
5 H MeHee Goaee 5
0,26 0,054
Kospduuuent k&, 1 'h 1+ 'h 0,15
1 1

[ToBLilleHHasl 1IEPOXOBATOCTb OTKOCOB OGYC/JIOBJAHBAET YBeJHYeHHe Ha-
rpy3oK Ha HHuX. [losromy npu onpenesneHHH BO3ZEHCTBHS JbJa HA HeyKpen-
JIEHHBI OTKOC WJIM HAa €ero KpemjeHHe KaMeHHON HaOpockod B (opmyay
155(121) BBOAATCS B BHAE MHOXKHTeAeH KO3PPUIHSHTEI:

ky — k03 uunenT, YUHTHLIBAIOUIHI 3an0MEHHE OTKOCA m, M onpeleadeMblit no

dopmyae
ky =1+ 0,055 (10 — m,); 157
ky— Ko3pdHIMEeNT NOKATIHBOCTH TPYHTA, 3HAYeHHH KOTOPOro NPHHHMAWOTCA paBs-
HoiMu: 1,5 — ans kameHHOH HaOpocku ¢ pasMepaMmu Kamus > 0,2 M, 1,2 — aas

mebusa u 1,1 — qas necka.
Ta6auya 85(31)

Yroa naxaona pe-
KylWwed rpanu co-
OpYXEHHS K TOpH-
30HTY B, rpan 15 30 45 60 75 80 85

Kospuumenr m, | 03 | 06 | 1 | 17 3,7| 5,6| 18

Mpumeuanne Beanyuuy yraa HakJIOHa K FOpPH3OHTY pe-
Kyuieft rpaHH COOpykeHHS npH ero obaeleHeHHH RonycKaercs
yBeanyuBath (HO He Goaee 4yeM Ha 20 rpag) ¢ yYeTOM OMbITa 3KC-
nAyaTanHy CyUIeCTBYIOLMX B AaHHOM DaiiOHe COODPYKEHHH.

6.5. Harpysky OT ABHXYLIHXCS JEASHBIX noJel Ps, TC, Ha COOPYKEHHe
U3 pAfa BEPTHKAJBHBIX ONOP, PACMOJOKEHHBIX HA PACCTOSIHMH [, M, NpH 3Ha-
yenuax b/l or 0,1 go 0,9 Heo6x0auMO NMPUHHMATL MO HaMMeHbLIEMY M3 3HA-
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yeHHi, onpeaejeHusix mo ¢opmyae 151(117) n. 6.3 macrosimeit raasbl H [O
dopmyae
b
Ps = 0,5m;Rbh, (2,5 —15 'T)' 158(123)

Harpysky ot ABHXKyuuxcs JeasiHbix nogeii Pg, T¢, Ha ynpyro noaatiaH-
BYIO OTIOpPY HEOGXOMHMO NPHHHMATH {10 HANMEHbLIEMYy H3 3HAYeHHH, onpele-
JeHHLIX 110 dopmyae 151 (117) n. 6.3 HacTosllell raBel U N0 Gopmyae

Py = 0,30,h, 2 - 159(124)
kyhn -+ 2
Rem,

rae ky — ko3QpUIUEHT YOPYroii NOAATIUBOCTH ONOPHL COOpYXKeHHs, TC/M, ONpegenseMbiil
METOJlaMH CTPOHTENBHON MeXaHuku; R, mj, vn, b, m, ks, € — obo3Hauenns te xe, 410

B nn. 6.1 u 6.3 HacTosWel TITaBhL.

b b
[pn = <0,1 1 >0,9 cienyer BecTH pacyer COOTBETCTBEHHO 1O Gop-

myaam 151 (117) u 152(118), kak ans oTAeNbHO CTOSWHKX onop, ¥ — 163 (119)
1 — 154 (120), xaK Ha BepTHKAJ/bHbIE CTEHBI.

6.6. Harpysky OoT OCTaHOBHBLIErocs JeJsHOTO NOJfi, HABaJIHBAaIOILeToCcs
Ha COOpYKeHHe NOA BO3JelicTBHEM TeueHHs BOABI H BeTpa, P;, Tc, HeoGXxoau-
MO onpeneasiTh no gopmyJe

Pr=(pi+p:+0,+0)9Q 160(125)
B KOTOPO# BEJHYHHBI Py, P2, P3 H Pa, T¢/M2, onpefensioTcs no gopmyaam:
pi=5-10"%vg% 161(126)
Py =005 h"L”n"2; 162(127)
s = 0,92k, 163(128)
pa=2-10"5w2, y, 164(129)

rie vz— CKOPOCTb TeYeHHS BOJAL IO JbAOM 00ecHeyeHHOCTbIO 1% M3 MaKCHMaAbHBIX
CPeJHHX 3HaYeHWH B MepHO] HABaJOB JbJa, M/C;
Wy — MakcuManbHas CKOPOCTh BeTpa B mepuoj Jefoxona obecneverHocThio 1%, M/c;

L_;l-— cpendAs IAHHA JACAAHOTrO MOJAs 10 HANpPaBJACHHIO MOTOKA, NpPUHHUMaeMasl Mo JnaH-

HBIM HAaTYPHBIX HabaoaeHnH, a OpH UX OTCYTCTBHH IJsd PEK JNONYyCKaeTca NpH-
HuMaTh L;, paBHOH YTPOEHHON HIMpHHE DekH, M;

iy — YK/IOH NOBEPXHOCTH IIOTOKA;
hy 1 Q — 6603HaucHus Te xe, uro B nu. 6.1 u 6.3 Hacrosuieit raasol.

ITpu onpesenedyn Harpy3oK Ha COOPY:KEHHs, PACIONOKEHHbIE HA MOPSAX
U BOJOXPaHHIHILAX, 3HAUEHHS P, P2 U ps NPHPABHUBAIOTCS HYJIIO, TaK Kak
B 9THX YCJIOBHSIX MOXKHO NpakTHYECKU cunTaTh Us=0 1 [=0.

Mpumep 32. OnpepennTh HATPY3KY OT ABMKYLUIAXCH JeISHBIX TOJEH Ha
Ornopy MoCTa.

HcxonHble maHHble: palioH cTpouTesbcTBAa — Gacceiid p. JIeHsl; Makcu-
ManbHas ToJuuHa abpa l%-o6ecneyennocty hy=1,8 M; WHPHHA ONOPHI HA
ypoBHe Jenoxona b=4,3 M; wupuHa nposera mocrta /=100 M; ckopocTb Te-
YEHHS BOABI Us=2,5 M/C; nmepeAHsisi rPaHb ONOPhl BePTHKAJAbHASA, C YIJIOM 3a-
ocTpeHust 60°; pasMmepbl JeIfHEIX noJeil no HaGaogeHHsIM B Hatype 100X
X 100 M.

PacyerHble pgaHHBIE: pacyeTHas TOJIIHHA JbAa cordacio n. 6.1,
taba. 82(28)

By =08.18 =144 u;
pacueTHast CKOPOCTb ABHIKEHUS JbAMH COTJIACHO Ti. 6.3 NPHHMMAETCs paBHOM
CKOPOCTH TeueHHA BOAbl Up=2,5 M/c; mpeles NPOYHOCTH JbAa CKATHIO 110
Taba. 81(27) npu t=0°C
R, =45 1¢/my
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npefesl NMPOYHOCTH AbJa DA3APOGJEHHIO (C YYETOM MECTHOFO CMSTHS) TIO
dopmyae 150(116) n Taba. 82(28)

4,3 ¢
npu h_a =-]-'4—4 = 3, k]: 2 Rp:2 X 45 =90 TC,‘M2;

Ko3duiuHeATs dopMbl onopnl no taba. 83(29) m;=0,59; m.=0,50.
Pewenue.
ITo popmynam 151(117), 152(118)
P, =0,59-90-4,3-1,44 = 328 Tc;
P, =0,4-2,5-1,44 Y 0,5-10000-90 = 965 Tc.
CorJacHo 1. 6.3 npHHEMaeTcsl HAUMeHbLIasi pacyeTHash Harpy3ka Ppacu=
=328 1c.
Mpumep 33. Onpenenutb Harpy3Ky OT ABHIKYIIUXCSA JeASHBIX NOJEH HA

OTAeJbHO <&TOALLYID ONoOpy B BUHA€ MHOTOrpaHHHKa C BEPTHKaJbHBIMH
rpaHAaAMH,

Hcxoanble faHHble: palioH CTpoHTeNbcTBA — DaaTHiickoe Mope; Makcu-
MaJbHas TOJUIMHA Jbla | %-Hoit ofecneueHHocTH A;=0,5 M; LIKpHHA ONOPLI
Ha YpoBHe BO3eHCcTBHS abIa b=8 M;coneHOCTb MbIa S=2%,; cpeaHecyToy-
Has TeMIepaTtypa BO3lyxa 3a 3 cyTok f= —15° C; nsomanap JesHOro noas
Q=100X100=10* M2 ckopoctb BeTpa 19%-HO# O6ecrneyeHHOCTH B TEPHOL
IBHXKeHUst abga Wy=230 M/c; HabaI0IaI0TCA HECMEP3UIHECs TOPOCHI,

PacueTHble fanHble: pacyeTHas TOJIIMHA JAbAa no n. 6.1, Ta6a. 82(28)

hy=08.05=04 m;
pacueTHas CKOPOCTb ABHXKEHHS JeASHOro moas no m. 6.3
Uy = 0,03-30 = 0,9 M/¢;
npejes NPOYHOCTH JMbAa CKATHIO 10 Tabi, 81(27)
R, =105 Tc/m?
npejes MPOYHOCTH JAbJa pas3apobeHuio (c yqe'gom MEeCTHOTO CMSITHS) M0
b
tdopmyse 150(116) u Taba. 82(28) npm h—n:(ﬂ_:m’ k;j=1.2
Rp =1,2.105 = 126 TC M

Ko3(ppunuents GopMsl onopul mo Taba. 83(29) m;=09; m.=24.

Pemwenune.

Io dopmynaw 151 (117) n 152(118)

P;=09-126.8.0,4 = 363 1¢,
P,=04-09-04 V24101126 = 250 tc.

Coraacno 1. 6.3 pacueTHast Harpy3ka npHHUMaeTcs HanMeHbluas, C yue-
TOM TOPHCHCTOCTH 33 aHHOr0 paiioHa no 1. 6.2

Ppacy = 250-1,3 = 325 re.

Mpumep 34. OnpegenuTs HArpy3Ky OT ABHKYLIHXCA JEASHBIX TOJEH Ha
MACCHBHBIH NpHYaJI.

Hcxonuble nannbie: pafion cTpouTenbcTBa — p. Kama; MakcumanbHast
TosHHa abaa 1%-Ho#t obecneuennoct A;=0,9 M; NpOTAKEHHOCTb NpHUANA
B=260 M; cexunun— b=20 Mm; cpeiHecyTOuHasi TeMmneparypa Bo3ayxa 3a
6 cytok 1o Jemoxona t=0°C; CKOpPOCTb ABHXKEHHS JeJAHOro Noast vy=1 M/c;
njomasp JgejsHoro nosast Q=2-10* M% yroa noxxoda JeAsAHBIX TOJEH K
¢dponTy npHyaaa 0=35°

Pacyetnbie nannble: pacyeTHas ToqlHHA Jbaa no 1. 6.1, Ta6n. 82(28)

hy=108-09=0,72 u;
npeaes NPpOYHOCTH JIbJla CXKATHIO 1O Taba. 81(27) Rc=45 tc/m2.
Pewenue,

[To popmynam 153(119) u 154 (120) ¢ yueToM ABHXKEHHS NeASHOTO MO
noj, yriom 6=35°
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R3;=0,7-1-0,72 Y 3.10+.45-0,575 = 275 Tc,
R;=05-45-10-0,72 = 164 Tc.

Coraacno n. 6.3 pacueTHast Harpy3ka Ppaca=164 Tc.

Mpumep 35. Onpenennts Harpysky ot ABHXKYIIHXCH JeAAHLIX NoJeil Ha
OT/eJ/IbHO CTOALLYIO ONOPY C HAKJIOHHO! NOBEPXHOCTBIO B 30HE AEHCTBHA JbJa.

Hcxonubie nanHbie: paiioH cTpouTesbeTBa — OXOTCKOe MOpe; MakcH-
MaJbHad ToammHa Jabfa 19%-mol ob6ecnewennocTd A;=1,6 M; coJeHOCTb
abga S=2%o; cpepHecyTouHasi TeMnepaTypa Bo3iyxa 3a 6 cyTok fo jeficT-
BUS JbJa Ha coopyxeHHs f= —30°C; oG/eleHeHHs ONOp HeT; HabJofaTCs
HecMep3UIHecss TOPOCHl; LIHPHHA ONOPbLI Ha YPOBHe BO3AEHCTBHA Jbja b=
=20 M; onopa KoHycooGpa3Has ¢ YrJIOM HaKJOHa pexyuleif IPaHH Oonopel K
TOpH30HTY f=45°

PacueTnbie faHHbIe: pacueTHas ToJLlMHA JbJa 0o n. 6.1, Taba. 82(28)

hy=08-156=12 y;
K03(GGHUHEHT TOPOCHCTOCTH COMIACHO M, 6.2—1.5; npefes NPOYHOCTH JbJa HA
cxkaTHe npH f= —30°C u S=2%, no ta6u. 81(27) R=135 Tc/M2; npenen
DPOYHOCTH JbJa Ha H3TK6 no dopmyae 149(115)
Ry =05-135 = 67,5 Tc/M3;
npejiest NPOYHOCTH Jbja Ha pasapobienne mno dopmyae 150(116) u Tada.
b 20
82(28) 1pH F,l = ﬁ =‘16,7, kj—'—-‘ 1,3
Ry =1,3.135 = 175 Tc/m¥;

no taba. 84 (30)

0,054 0,05-20
k3=1+T= -4 12 =1,83;

mo Ta6.. 85(31) npu p=45° m;=1;
no Taba. 83(29) ana mHororpanxuka m;=10,9.

Pemenne.
lopu3oHTanbHas cocTaBasfiolmlas Harpyskn no dopmynaam 155(121) n

151 (117) cooTBeTCTBEHHO paBHa
Py=1.183.67,5-1,22 =177 ¢,
Py =09-175-20-1,2 = 3780 7c.

CorzacHo n. 6.4 pacuetHast Harpyska ¢ yyeToM KospdHuUHEHTa TOPOCH-
©ToCTH, paBHoro 1,5,
Py =15-177 = 266 Tc.

BepTHkanbHas cocTaBasiomlas Harpyaku mo gopmyse 156 (122)

266
Pz =71 = 266 Tc.

Mpumep 36. Onpenenuth HArpy3Ky OT ABHKYLIMXCS JeASHBIX NOJeR Ha
OTKOC M3 KaMeHHOH HaGpOCKH.

Hcxonubie naHHble: pafioH CTPOHTe/bCTBA — (DHHCKHN 3a/MB; MaKCH-
Ma/bHast TOJIIHHA JabAa |%-Hol oGecneuennocty hy=1,0 M; npoyHOCTDH
JAbja CKATHIO Re=45 Tc/M2, npouHocThb Abga Haruby Ry=34 Tc/M2%; yroa 3a-
JIOXKeHusa orkoca B=26°30"; KoshGhHIHEHT 3a/70KeHHs OTKOCA M. =2; Ka-
MeHHas HabpocKa ¢ paaMepaMHu Kamusa >0,2 M,

PacuerHbie AanHble: pacueTHas TOJIIMHA AbAa no n. 6.1, Taba, 82(28)

h;=08:1=0,8 m;
KO3(P(hHUUEHT TOPOCHCTOCTH — COTMacHO M. 6.2—1.3; no dopmyae 157 Koad-
¢uunent £ =1+0,055- (10—2) =1,44; coOoTBeTCTBEHHO NOSACHEHHAM K 1. 6.4
ko3 duuneHT ko=1,5; no taba. 85(31) npu p=26°30" Kosdpduunent m;=
=0,54; no ta6a. 84 (30) Ha | M AJHHB COOPYXeHHs ky=0,].
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Pemenue.

Topu3oHTaNbHas coCTaBJslOmas HarpyskH mno dopmyae 155(121) u
154(120) ¢ yyeToMm wwepoOX0OBATOCTH OTKOCA COrJacHO TpeGOBaHHMAM, NpHBe-
JeHHBIM B 1. 6.4 H B NOSICHEHHSAX K HEMY,

Py = mkgRyhytk ik, = 0,54-0,1.34-0,82.1,44.1,5 = 2,64 1c/m;
P,=0545-1.08 = 18 T¢c/m.
CoraacHo n. 6.4 pacueTHoit npuHHMaetca Px=2,54 Tc/M.

BepTHKa/sbHas cocTaBjsiomas Harpy3ku no gopmyae 156(122)

2,54
P,= 5= 4,7 Tc/m.

Mpumep 37. Onpeaeauts Harpy3Ky oT ABHKYLIHXCA JeAAHbIX NoJeit Ha
Pl BEPTHKAJILHBIX OMOP.

Hcxonnble nanHble: pahoH CTpoHTeJabcTBa — Gaccefin p. Boaru; Mak-
cHMaJabHas ToMMHA JAbja 19%-Hoil oGecneuenHoctw hy=0,5 M; wmupHHA
OMOPH Ha YpoBHe Jefoxona b=~6,0 M; paccTosinue Mexay onopaMu [=22,0 m;
CKOPOCTb TeueHHs Boabl Up=1,1 Mfc; mnJomaap aedasHoro moas Q=3,75X
X 10* M2; cpeanecyTounas TeMnepaTypa BO3Lyxa 3a 3 CyTOK A0 NepHOJa BO3-
nelictBug abfa {=0° C; yros noaxona neAdHbIX 10Jell K PPOHTY COOpPYHeHHS
0=50°.

PacyeTHble faHHble: pacueTHas TOJIIMHA JbAa coraacHo m. 6.1, Taéa.
82(28) ha=0,8:0,5=0,4 m;
npenes NPOYHOCTH JbJa CXKAaTHIO No Ta6u. 81(27) npu £=0°C R.=45 1c/M2;
npefea NnpoYyHOCTH JbAa pasapoOnaeHHio no ¢dopmyte 150(116) u Taba.
82(28):

b 6
— =15 k;=135
npH T =7 15, kj=1,
Rp=1,35:45,0 = 60,7 Tc/m2;
CKOPOCTb JABHXE€HHA JeasHoro mnoas v, = 1,1 m/c; npu yrae noaxoxa Jje-
AsiHoro noas 8 = 50° onopsl BpesalTCcs peGpoM; no.%mmy no Ta6a. 83(29)
npuHumaem: m;=0,69; m. = 1,0; otHOWEHUE T=5 =0,27; HauGoabwas
IIHPHHA ONOPHI NPH NOAXOAE JEASHOrO MojAA NMOA YIJAoM K (GPOHTY omop:

bpacu = }/Eb_? =85 M.

Peumwenwne.

Harpyska Ha nepByio no Teuenuio onopy no ¢dopmymam 151(117) n
152(118) cooTBeTCcTBEHHO paBHA:

P, = 0,69.60,7-8,5-0,4 = 143 1¢;
P, = 04-1,1.0,4 V' T0-3,75-101-60,7 = 280 7c.

Cornacuo 1. 6.3 pacueTHO# HArpy3Koi NPUHAMaeM HAUMEHDbIUYIO Ppacq=
=143 1c.

Iuis ocTanbHBIX ONOP, MOCKOJLKY OTHOLICHHE % =0,27 HAX0AHTCA B
npegesiax ot 0,1 no 0,9, narpyska onpegensiercsi no ¢opmynam 158(123) u
151(117):

P;=0,5-0,69-45-8,5-0,4 (2,5 —1,5-0,27) = 111 1¢;
P, =0,56-60,7-8,5-0,4 = 122 rc.

Corniacko n. 6.5 pacueTHoit Harpy3koii npuuuMaeM Ppyey=111 1c.
Npumep 38. OnpemesnTb HArpy3Ky OT ABHXKYIIHXCH JeASAHBIX NOJed
Ha OTJIEJBHO CTOSAIYIO CKBO3HYIO OMOPY C BepTHKaJbHBIMH NOBEPXHOCTAMM.
Hcxopnble naunwie: pafion cTpoutenbcTBa — OXOTCKOe Mope; Mak-
CHMaJsIbHast TOJLIHHA Jbja | % -Hoit o6ecneyenHocTH h;=1,2 M; cpeaHecyTOu-
Hasl TeMllepaTypa Bo3JyXa 3a 6 CyTOK [0 AeilCTBHS JIbJla HAa COOPYXeHHs f=

155



= —3°C; nuomans JgeasiHoro noas Q=100X100=1-10* m?; ckopoctsb ABHU-
JKeHus JeasHoro noas vy=0,4 M/c; conenocTs abfa S=2%,; yroa noaxoaa
JIEASHOTO NOJ K NepeRHeil rpany onopst §=90°
Onopa BO3BOAUTCS B BHAE BBICOKOTO CBAaHHOTO POCTBEPKAa KBaJAPaTHOro
ceuenus B nuiaHe; b=20,8 M. CBan cnapeHHble H3 MeTa/JHUYECKOrO HIMYHTA
tuna Jlapcen IV, XecTKo 3afenaHHble B IMJIHTY pocTBepka. Uucso cBaii n=
=236. BricoTa cOOpYyXeHHs OT NMOAOLUIBLI POCTBEPKA A0 MOBEPXHOCTH AHA [o=
=10 M, riy6HHa NOTPYXKEHHS CBaW B TPYHT {=6 M, riyOuHa ee 3a/leJiIKH B
rpyHTe fsax=2,4 M, HauGoablluii pasmep ceuenust cBawm d=~0,4 M; MOmyJ b
ynpyrocth ctaan E=2,1.107 tc/M%, wmoment wuHepumu cBau I=780%
X 10-6 M4,
PacyeTHble naHHble: pacyeTHas TOJIMHA JbAa mo m. 6.1, Ta6a. 82(28)
hz=0,8-1,2=0,96 m;

npejes NMPOYHOCTH JbAa cxkaTHio no Taba. 81(27) R=65 tc/mM2; mpenen
MPOYHOCTH JbJa pasapolJ/eHuio no gopmyae 150(116) u taba. 82(28) mpu
{—A=% =20 Rp=1,2-65=78 Tc/M?%; KO3 DHUILHEHTH POPMbI ONOPHI NO Taba.
83(29) m,=2,7;, m;=1,0; pacueras pmiauHa cBaH [=ly+tyu;=10+24=
=12,4 m;
K03} dHIMeHT yNpyroi NoAaT/IHBOCTH ONOPbI
e B 12,43
YT I12EIn T 12.9,1.107.780-1075.36

=270-10"* m/rc.

Peumenue.
[To dopmynam 159(124) u 151(117) cooTBETCTBEHHO MOJyyaeM:
P6=0,3-0,4-0,961/ 1104 o =31l 1
2,70-10~4.0,96 + W

P, =1,0-78-20,8.0,96 = 1560 Tc.

CornacHo m. 6.5 pacuePHOA Harpy3Kofi NPHHMMAaeM HaHMeHbIIYIo
Ppac‘x=311 TC.

IMpumep 39. Onenenutb Harpy3Ky OT OCTAHOBHBLIErOCS JeASHOrO MO,
HaBaJIMBAIOLIErocs MOy AeACTBHEM BeTPa H TEUEHUA Ha COOpYKeHHe.

Hcxoxnble naHHbie: paioH CTPOHTeNbeTBa — p. HeBa;  MaKcHMadb-
Has TojwMHa Japga 19Y-Hoil oGecneyeHHOCTH A;=1,0 M; nJjouiaab JaeAsHOTO
noJast Q==38-10* M2, MakcuMaabHasi ckopocTb BeTpa | % -Hoit o6ecneyeHHOCTH
B mepuon jgegoxoga Wy=10 M/c; CKOPOCTb ABHXKEHUS BOAbl MOAO JbIOM
vp=0,8 M/c; WwHpuHa pekn Bp=600 M; YKJOH NOBEPXHOCTH NOTOKa {=2-10%,

PacueTHble faHHblE: pacyeTHas TOJIIHMHA JbAa corjacHo mn. 6.1, Ta6u.
82(28) hy=0,8:1=0,8 M; opeaHasa ANHHA JesSHOO TOJS MO HanpaBJjeHHIO
NoTOKa, coriacHo n. 6.6, npuHumaernca pasHO#l Lp=3Bp=3X600=1800 m.

PeweHHue,.

YaenpHble cocTaBjflolline obulell Harpysku no ¢opmynam 161(126) —
164 (129) pasHbI:

pi=5-10"%.082 =32.10~% rc/m3;

0,8-0,8°
p2=0,05 800 = 10-5 1e/mz;

ps=092-0,8-2-10"% = 1,5.10* rc/m?;
pi=2-10"5.102 = 2.10~* 7c/mz.
[To popmyane 160(125) obmas Harpyska
P;=(3,240,1+1,542) -8.10*- 10—4=54,6 Tc.
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Harpysku H BO3AeiCTBHS HA COOPYKEHHA OT CIIOWHOTO JNEASHOrO NOKPOBA
NpH €ro TEMAOEPATYPHOM PacWIMPEHHH

6.7. Harpysky ¢, Tc/M, Ha eIMHHLY AJIHHBI COOPY2KEHHS OT BO3JelCTBHSA
CTJIOIIHOTO JIEAAHOrO NMOKPOBA COJNEHOCThIO MeHee 2% npH ero TeMneparyp-
HOM paclIHpEHHH HEO6XO0AUMO ONpeaenaTh no ¢opmye

q="hkp 165 (130)

rae h; — MaKCcuManbhas TOMNILMHA JNEASHOrO MIOKPOBa, M, obecneyeHHocTbio 1%; k; — KO-

apduumnent, npuuumaemetii no. Taba. 86 (32); p — nasnenne 3a cuer ynpyro#i W naacruve-
cxofi medopmauuu, TC/M2, 1IpU TEMIEPATYPHOM PaCLIMPEHHH Jbla, onpegeaseMoe 1o ¢hop-
Myne

p =5+ 11.10"5vug; 166 (131)
v — MAaKCHMa/lbHas CKOPOCTb MOBLILIECHHS TeMMEpatypnl Bosxyxa, °C/4, 3a BpeMs T, 4 (32

6 u npu 4 cpounblx HabxoOJEHUAX); W — KO3(PODHIUHEHT BAIKOCTH Abla, TC 4/M3, onpele-
aseMblii o dopMyaam:

npu £; > —20°C 1 = (3,3 — 0,28¢; 4 0,083¢,2)-10+; 167 (132)
npy £, < —20°C . =(3,3 — 1,85¢,)-10%; 168 (133)
t; —reMneparypa Jabga, °C, onpexensemas mno
dopmyae gig 170,95
vz . s
fa=tmo+—gd 169013 —
s 075
¢, — HayalbHasg TeMmrneparypa Bo3ayxa, °C, ot //
KOTOPOfi HayMHAeTCA ee NOBRINIEHHE; g — OT«
HOCHTE]IbHAS TOJMIMHA JNeJAHOrO MOKPOBA ¢ yye- 06
TOM BJAWAHHS CHera, onpeapensemas no dopmyae ’ "““P
hy /
Mo = F 170 (135
hg — npuBeneHHAsA TOMIIMHA JEASHOrO MOKpOBA, / /
M, onpejendemas no opmyae / V
2 yd 05
= — 0,2 - P
hu=hy+ 143k + 5 171(136) ,// n
K. — nauMeHbinas TOAU{HHA CHEXHOTO NOKPOBa / _—]
3a pacueTHbd MepHOJ, M, onpelensemas N0 AaH- //,/’——w A
HbIM HATYPHBIX HabaleHHit, a NPH HX OTCYTCT- 0 0,05 01 015 020

BHH HEOOXOAUMO NpuHUMaTh ke = 0; ap — KO3 -

(GHUMEHT TEMAoOTRauUM OT BO3AYXa H MOBepX-

HOCTH CHEHOrO MOKPOBa, KKaa/u-M% npuHHMae- Puc, 107(35). Tpaduku sHaueHuit

sblfi pasubiM 20 Y W 1 0,3 — npu HalnuuH CHe- kosbdunuenta ¢.

ra, uan 5Y'W £ 0,3 —npu OTCYTCTBHM CHera; .

W — cpenHas ckopocTh BeTpa, M/c; ¢ — Gespa3MepHblil ko3bdHUHEHT, NPUHMMaEMbIH

no rpagukam puc. 107 (35) npu 3agaHHbIX 3HAUEHHAX OTHOCHTENbHOH TONIHAHBI JEAAHOTO

4.10~%
hn2

% — K03 dHLHEeHT, npuHuMaeMbIit o rpaduxam puc. 108 (36).

Tabauya 86 (32)

NOKPOBa 7 H Ge3pdamepHoit Beanuunnt Fy = , Tle © B yacax H h; B Merpax;

[pOoTsKEHHOCTD Jnens- 150 u
HOro nokposa L, M 50 | 70 90 | 120 | Gouee
Koadduuuenr %, 1 09 | 08 | 07 0,6

6.8. Ilpu ompeaenenun Harpysku ¢, Tc¢/M, Ha €IUHHIY IJHHBI COOPYXKe-
HHSL OT BO3JEHACTBHA CIJIOWHOrO JeJsHOTO NOKPOBA I[PH €ro TeMmepaTypHOM
paclHpeHHy HeoOXOAMMO YYHTHIBATE CAeAYIOIINE TpeGOBaHUs:

3a pacyeTHYIO Harpysky NOJIKHO NMPHHHUMATbCH HaubGoJgbliee U3 3Haye-
HUI ¢, OmpeleseHHBIX COIVIacHO TpeboBaHuAM 1. 6.7 nacrosiieil rjaasbl B CIy-
yasx, Korja 3 HMEILIerocs psjga HabJIOAECHHH TeMIepaTypel Bo3AyXa NpH-
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HATH pacueTHbe MEePHOJB JHGO ¢ MHHHMAJbHON TeMMepaTypoi BO3AyXa H
COOTBETCTBYIOILUM €i TPAJHEHTOM, JIHGO ¢ MAKCHMAJIBLHBIM IPaHEHTOM H CO-
OTBETCTBYIOLLEH eMy TeMnepaTypoii Bo3jyXa;

HArpy3Ky ¢ NPy HaKJOHe TPAaHH COOPYXKEHHS K rOpH3OHTY MeHee 40 rpag
JOTIYCKAeTCA He YYHTHIBATh;

HArpysKy § TPH COJEHOCTH vibia S2=2%¢ Heo6xonnmo onpenensth 1o
dbopmyae

q=10h:ky, 172(137)
rae h: u k; — o603HaYeHHs Te XKe, YTO B M. 6.7 HacToAlEeH T1ABHL.

1% 210 e
| ]

0 +—
08 // Q‘{/ =

L

Py - // ol —

\

b

4
g20 AD 04 //’ ////
0154 ////

0,10 // 03 0z
b0 0.8 - Fo
'Sz 88 ° 0 67 0z 083 0% 0
ST o

Puc. 108 (36). T'paduku 3Hawenuit kosdpuumeHta ¢.

Npumep 40. Onpenenutb HarpysKy Ha BepTHKAJbHYIO CTEHY OT BO3-
JEHCTBHA CIJIOIIHOTO JIEASHOrO MOKPOBA MPH €ro TeMnepaTypHOM pacuupe-
HHH.

VcxonHbple faHHble: TOJMNUHHA Jbga obdecneyennoctbio 1%hA:=0,9 wm;
NPOTAKEHHOCTb JeAsHOro noxposa L=120 M; nepsbli pacueTHbIl nmepHOA:
HayaJbHas TEMIepaTypa Bo3Ayxa fy=—37°C; cOOTBETCTBYIOIlasA ITOMY Ie-
pHOAY MaKCHMaJbHasl CKOPOCTb NOBHILEHHS TEeMNepaTypbl BO3AyXa v=
=2,6° Clu; cpennss ckopocTb BeTpa W=>5 Mic; HauMeHbIas TOJLIHHA CJIOS
cHera Ha abRYy hc=0,1 M; BTopolt pacyeTHbIi nepHo: MEHUMAaJbLHAA TeMnepa-
Typa Bo3ayxa fx=—30°C;coomBeTCTBYIONAN ITOMY MEPHOLY MaKCHMAJIbHAsA
CKOPOCTDb NOBBHILIEHHS TeMnepaTypsl Bo3fyxa v=3,8°Clu; cpeanas ckopocTb
Berpa W =8 m/c; HanMeHbIIas TOJILIHHA CJIOf CHera Ha Jbly hc=0,1 m.

PacueTrHble faHHbIe.

15 nepBOro pacyeTHOro nepHopa: KO3 HUHEHT TeNJOOTAAYH OT BO3-
AyXa K NOBEPXHOCTH CHEXKHOro moKpoBa no m. 6.7

ap =20V 5F 0,3 = 46,0 kxan/u-u>.

nipHBeAeHHas TOJILHHA JelsTHOro nokposa no dopmyae 171 (136)
hg=09-4143.01 -+ —%6' = 1,09 u;
OTHOCHTe/IbHAsL TOJILHHA JeAsHOro NoKposa no ¢opmyae 170(135)

0,9
o= 705 = 082



kputepuii dypoe
_ 410736 _ 4.
Fy= 1,092__0,02,
1o rpadHKy, npuBeseHHOMY Ha puc. 107(35), $=0,2; no rpaduKy, npuseeH-
#HoMy Ha puc, 108(36), ¢=0,1; reMnepartypa Jabaa no dopmynae 169 (134)

,6-6
ty=—37-0,82 + QT'-O,Q = —28,8°C;

K0opdHULHEHT BA3KOCTH Jbfa 1o hopmyse 168 (133)
= 3,3 — 1,85.(— 28,8)-104 = 50,5.10% TC-u/M;
k; = 0,7 no ta6n. 86(32) npu L =120 m.

JLsisi BTOpOro pacueTHoro nepHoja: ko3GpdUUHEHT TeNN00TAAYH OT BO3LY-
Xa K TOBEPXHOCTH JEISHOTO MOKPOBa

g = 20 V8 F 0,3 = 57,7 kxaa/m- M2
npuBefleHHas TOJUIMHA JeITHOTO NoKpoBa no dopmyne 171(136)

2
by =09+143.01 + z== =108 m.

OTHOCHTENbHAR TOJIIHHA JAe4AHOr0 NOKpoBa

0,9
Mo = —1-:(—)—8=0,83;
_4.1073.6 _ .
Fo= —Tw = 0,021;

$=0,23 — c rpaduka, npusexenHoro Ha puc. 107(35);
¢=0,11 —c rpaguka, npusenensoro Ha puc. 108(36);
TemMnepartypa Jpaa no dopmyne 169 (134)

,8-6
ty = —30°C.0,83 4 3—85—-0,23 = —22,3°C;

ko3 duuueHT BA3KOCTH Jbaa 1o hopmyse 168(133)
= [3,3 — 1,85 (— 22,3)] . 104 = 44,5-104 1c.u/m2;
k; =07 no tabn, 86(32).
Pemenmne.
Harpysky onpezneasiem no gopmynam 165(130), 166(131).
epsoui nepuod:
p=>5+11.10"%.2,6.56,5.10¢.0,1 = 21,1 Tc[m;
q=09.07-21,1 = 13,3 1c/u.
Bropoti nepuod:
p=5+411.1075.38-44,5-104.0,11 = 25,5 rc/m2;
g=09.07.25,5 = 16,1 T¢/m.
CornacHo n. 6.8 pacueTHoi Harpy3koii npHHUMaeTcs HanGoJblliee 3Haue-
nue ¢=16,1 tc/m.

Harpysku Ha COOpYXeHHSI OT 32XKOPHBIX MAcC Jbaa

6.9. Harpyaky Pg, TC, npu NpOpe3aHHH ONOPOH 3a)KOPHOM Macchl JbIa
Heo6X0qHMO onpenensaTb no ¢opmyJe

Py = 12m;bh,, 173 (138)

rie m; u b— o6osnaueHus te xe, uto B nn. 6.1 u 6.3 HacTosmeH raas;
haupacqeman TOJIHHA 3axopa, M, NPHHEMaeMasi o JAaHHbIM HaTYpPHLIX Ha-
6nioaeHuit, JONyCKaeTCs NPHHHMATb 73 NIO NEJOTEPMHYECKOMY PEKHMY MPH=
JEraloIHX y4yacTKOB pekH, HO He Goaee 80% OT cpeaHefl ray6unp noroxa
npH pacxojie BOABI 3aXOPHOrO NepHoaa,



6.10. Harpysky Py, Tc, 1pu HaBaJ/ie 3aXOPHBbIX MacC JbJa Ha COOpYXKe-
HUE MepneHANKYJIPHO ero (POHTY HeoGXONUMO OnpenesaTh Nno dopmysae

Py = BL3(4p1 + p3 +P3 + Ps) 174 (139)

rae B — jauHa yyacTka COOPYIKEHHS Ha yPOBHE BO3JACHCTBHA 3a}KOPHbIX Mace, M;
L;— nnuHa yyacTKa 3axopa, NpHHHMaeMas PaBHOH NOAYTOPHOH LIHPHHE peKH
B CTBOpPE COOPYIKEHHA, M;
P1. P2 P3, Py — BeIHUHHBI JABJAEHHS NbAA, onpegeasembie 1o Gopmyaam 161 (126)—164(129)
n. 6.6 Hactosimed raaBel; NPH 3TOM TOJIHMHY 32)KOPa HEOGXOXHMO NIPHHHU-
MaTh cOraacHo TpeGoBaHHsM N. 6.9 Hacrosuei raasbl. CKOPOCTb TeYeHHS
BOJAbl H YKJOH BOJHOH TMOBEPXHOCTH B MeCTE O6Pa30OBaHHA 3a)Opa A0JK-
HBl NPUHUMATBCH 1O JAHHBIM HATYPHBIX HaGJioJeHHil, a NPH HX OTCYTCT-
BHU—IIO 2HAJOTHH C JAHHBIMH HAaTYPHBIX HaGMI0AcHHE LA CMEXHbIX paiio-
HOB.
6.11. Harpyaxy g, Tc/M, oT HaBasa 3aXKOPHBIX Macc JibJa Ha €IHHHLY
JJIMHBL COOPYXKEHHs, PacnoJOXKeHHOTO MNapaJ/ljieJbHO HanpaBJeHHUIO TeYeHUs
(a Takxe Ha Gepera) HeoOGXONUMO ONpPEAENATH N0 PopMye

P
9= E5 175 (140)

rae E— koddpdunueHt, NpHHAMaeMbili paBHLIM A48 necyanbix 6eperos—o0,7; riIMHACTbHIX—
0,8; cxanbubix—0,9; .
P, u B — o6o3navenns Te xe, yto B n. 6.10 HacToAuleil raasbl.

INpumep 41. Onpenenuts Harpy3Ky OT JEeHCTBHS 3aXOPHBIX Macc Jpja
Ha Onopy Mocra.

Hcxonnble naHHble: paiioH coopyxeHua — Gacceiin p. Jlensl; G6epera nec-
yaHbie; GopMa ONopLl B MJAaHE — TPEYTOJbHHK € YIVIOM 3aocTpenns 60°; wu-
pHHA OMOPHl HA YPOBHE BO3AEACTBHS 3aXKOPHBIX Macc Jbia B=4,3 M; wupu-
Ha peku Bp =400 m; cpesuss riay6HHa MOTOKA NPH pacxolie BOABI 3aXKOPHOro
nepuofa H=8 M; CKOPOCTb TeueHHS BOJAB B NOA32XKOPHOM CEUeHUH Up=
=2,1 m/c; MaKCHMaAbHaA CKOPOCTb BETPA B TIEPHOA BO3AEHCTBUS 3a3KOPHBIX
Macc Jbfa obecneyeHHocThIo 1% Wy=23 M/c; yK/IOH NOBEPXHOCTH NOTOKA B
TI0A3aK0pHOM ceuenun {=0,003.

RacyeTHble faHHble: TOJIIIHHA 32XK0pa COrMacHo . 6.9 npunuMaeTtcs
paBHOA.

h;=0,8:H=0,8.-8=6,4 m;
Koo duunent dopmel onopbl no taba. 83(29) m;=0,59; nauna yvacrka sa-
’)Kopa corzacHo 1. 6.10
L;=1,5-400=600 m;

no gopmyaam 161 (126) — 164 (129):

P1=510"%212=22.10"3 1c/u2;

6,4.2,13 _

pPa= 0’05W= 2,3.10~3 TC/M3;

p3=0,92-6,4-0,003 = 17,6-10~2 1¢/u3;

Pa=2-10"6.232 =11.1073 1¢/m2;

£=0,7 no n. 6.11.

Pemenue.

Harpyaka, BosHuKaoias npy npope3aHHy OnNopbl MOCTa 3aXKOpHOH Mac-
coit, no popmyne 173 (138)

P =12.0,59-4,3-6,4 =195 1c.

Harpy3ka npu HaBase 3aXKOPHBIX Macc Ha ONOpPY NepNeHAHKYJAAPHO Ha-
NpaBJeHHIo TeueHus no gopmyae 174(139)

Py=4,3-600 (4-2,2.10~3 4 2,3.10"3 + 17,610~ 3 4- 1,1.10~3) = 77 1c.
To ke napaJ/se/bHO HanmpaBJ/eHHIO TeueHus no opmy.e 175(140)

77
=07 3= 12,5 1c/m.
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Harpysku oT npuMep3aiLero K COOPYIKEHHIO JeiSHOr0 10KpoBa
NPH H3IMCHCHHH YPOBHS BOADI

6.12. BepTHKa/abHYIO HATPY3KY OT NPHMEP3IIETr0 K COOPYKEHHIO JIeJSIHOTO
nokposa Pio, TC, Npu H3MeneHnun yposus poawt (puc. 109(37)) neo6xopumo
onpenensaTh no popmyae

4 h'—3'
Py =20Buz, )/ 2L, 176 (141)

rae B — JaHHA yyacTKa COOPYXKCHHSL HAa YPOBHe ReHCTBHA JIbAA, M; & — CKOPOCTh TOHHMC-

HHSA HJHA NOBLILIEHHS YPOBHS BOJIHI, M/ll; Ty — BpeMd, B TCUCHHE .KOT'OPOI"O I]PO]‘IJCXQJI’HT IlC('])Op-

Mallisi JIeISHOTO NOKPOBA NpH NOHMXKEHHM WJH TOBBILEHWH YPOBHA BOAb, 4; O — Gespas-
McpHas QyHKUMA BPeMeHH, onpeesseMas no bopMmyne

3.

® =1

0+
; [t +50 (1 — e~ 04w)); 177 (142)

ki u p — obosnauenus Te xe, uto B . 6.7 HacTOsUlEN TVIaBH.

CKOpOCTb NMOHUKEHHS H NOBbI-
IIEHNS] YDPOBHST BOJBI =.1‘:—1, rae
W — HauboJblIasA BeJUYHHA ITOBHI-
IIEHUS WU TIOHHXKEHHUA YPOBHS BO-
Obl, M, HabmlogaemMass TpH MaKCH-
MaJibHBIX H GJH3KHX K HUM TOJIIH-
Hax JbJa ¥ onpejpenseMas 10 MHO-
rOJIETHUM JAHHLIM, IlﬂanasoH pac-
CMATpUBaeMbIX TOJUIHH Jbla B
KaXJIOM TOAy AOJIKeH OblTb HE Me-
Hee (0,75+1,0)A;. 31ecb u B dop-
myae 176(141) caenyer npuHHMAaThH
T1<<T3, I'le o603HaueHUe Ty MOSAC-
HEeHO B 1, 6.13.

6.13. Harpysky B Buie H3ru- ,
Galomero Momenta M, Tc-m, Boc- PHC 109:(37). CxeMbl K OTpexereHHIo

HAarpy30K OT NpHMEP3IIEero K coopy-
NPHHHMAEMYIO  COOPYXKEHHEM OT  yepmio sefHOro NOKPOBA TMPH H3Me-

TpUMep3IIero JieASHOro INOKpoBa HeHHH yposust BOAb (Y B)
NpH MOHHXXEHHH HJH TOBLINIEHHH a—np;glﬁnumennn ¥B; 6—npu nosbinenun ¥YB,
YPOBHSL BOAbBI (puc. 109 (37) ), HeoO- —ypoBeHb BOAH NPH JeAOCTaBe,

XOAHMO ONpefesATh N0 (popMyJie
M =200Bur, .’1‘&)_3, 178 (143)

NpH 3TOM NpefebHoe 3HaueHue uarubamomero MoMenta My, TC - M, HE N0K-
HO ObITH GoJlee onpeaensieMoro no gopmyne

_ Bhthlecl
6 (Rp"-+ R(')

rre Rp’ u R - npejenbl NPOYHOCTH NPH PACTSHKEHHH M CXKaTHH JedopMupylouerocs
NelAHOTO HOKPOBa, TC/M?, BbluHCAsAeMble 1O (OpMYaam;

Myy (1 4+ 2kp), 179 (144)

_ do0,

Ry =Rge * ; 180 (145)
_ o0

RS = Rt ¥ ; 181 (146)

Rip ¥ Ry — cpennue 3navenus NpeNeNoB TEKYYecTH Jbja COOTBETCTBENNO Ha pacTsie-
HHE U CXKaTHe, TC[M?, onpejienseMble MO ONMBITHLIM NAIHBIM, @ NPH HX OT-
CYTCTBHMH JONycCKaeTcs NPHHHMaTh no Tabx. 87 (33);
Ty — BpeMf, 4, B TeUeHHE KOTOPOro YPOBEeHb BOJbI HM3MEHSETCH HA BEAUUMHY,
PABHYI0 TOJUHHE JAbAQ;
_ oy
kg — Kk03pHIHEHT TPHHUMAEMBIA B 33BUCHMOCTH OT BEIHYHHBI ¢ P, paBHBIM
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_ do0s,
e ¥ kp

08 1

0,85 1,5

0,9 u 6oaee 2
B, h¢, p — 06o3HauCHUA Te XKe, YTO B 1. 6.7 HACTONLIEH IIaBBL

Tabauya 87 (33)

IMpeneabl Texy4ecTH Jbpja

Temnepatypa Jnaa £y, °C
Ha pacTaxeHue Ha CxartHe

Roppe TOIM? Ryer Tehu?

BepxHsg yacTb AeXAHOr0 NOKPOBA

or 0 o —2 70 180

or —3 no0 — 10 80 250

or — 11 o — 20 100 280
HuxHsa 9acTh JAesHOr0 NOKPOBa

or 0 1o — 2 50 I 120

O603Hauenue £y, °C, To ke, yto u B 1, 6,7 HacToALel TI1aBbI,

Onpepensa Benuuunbl Ryp u Rre 1m0 Tabauue 87(33), caexyer temnepa-
TYPY Jbjla {5 IPH NONbEeMEe YPOBHS BOJABI IPHPABHUBATD HYJIIO, & IIPU ONyCKa-
HHH YpOBHS BOJbI — NPUHHMATL fr=/lcNo, TAe f¢— CpeaHeapudMeTHUSCKASE
M3 CPe/JHeCyTOUHBIX OTPHUATEJbHLIX TEMIepaTyp BO3AYXa 3a HEePHOL H3MeHe-
HUS YPOBHS BOJBI; Mo — ompefensercs no dopmynram 170(135) u 171(136).

6.14. Beprukanbayio Harpysky Ppj, TC, Ha OTZEJbHO CTOSLLYIO ONOPY
(unu cBafiHbIf KYeT) OT NpHMEP3LIEro K COOPYKEHHIO NeASHOr0 NOKPOBa NpH
M3MEHEHHY YPOBHA BOABI CJAEAYeT Onpeneasits no popmye

Py = keRyhs?, 182(147)

rae Ry, h: — ofo3Hauenns Te xe, uT0 B IL 6.1 u 0. 6.7 HacroaAweil rsasbl; ke — Gespasmep-
HBEH KO3(pPuumeHT, npuauMaeMblii o Taba. 88(34).

Ta6auya 88(34)

d
3nayeHne Tt 0,1 0,2 0,5 1 2 3 5 10 20

Kosuuuent k¢ 016 { 018 | 022 | 026 | 0,31 | 0,36 | 043 | 0,63 | 1,11

OGosnauenne d — auaMeTp omopul (Miau cBafiHoro xycra), M

Mpumeuanue. [Ipu npamoyroanHoii gopme Omoph B niaile €O CTOPOHAMH @
u b, M, fomycKaeTcA ee ,JHaMeTp* mpuunMath pasuuiM d V ab, M.

[Mpu paccroanuu mexny onopamu Menee 20 i; Harpy3Ky .OT npuMep3ilie-
T'0 K COOPY2KEHHIO JIefTHONO MOKPOBa HEOOXOAHMO ONpeJeasiTh COINacHO Tpe-
6oBaHuaM ni. 6.12 u 6.13 nacrosimei riash.

1. Harpysky ot peficTBHA npuMep3IIero JbAa MOXKHO He YUUTHIBATh, KOT-
Ja H3MeHeHHe YPOBHS BOJLBl HAa BEJMUHHY, PABHYIO TOJIIHHE JbJa, TPOHCXO-
JUT B TeueHue Mecsua u GoJee.

2. ®opmyaa 182(147) mMoxeT NpHMEHATBCA IS CBAHHOTO KyCTa, B KOTO-
pOM paccTOsiHHe MeXAy CBasMH He NMpPEBBILIAET OAHOTO MeTpa; B MPOTHBHOM
Cayyae cjelyeT pacCMaTPHBATh KaXylo CBAl0 KaK OTAEJbHYIO OIOpY-:

llpumep 42. OnpefennTs Jef0OBYI0 Harpy3Ky Ha BePTHKAJBHYIO CTEHKY
TIPH MOBBILIEHHH YPOBHS BOJBL.

UcxonHble panHble: MakcuManabHAasf TONLIMHA JEISHOTO NOKpOBa
1%-m0it o6ecneuennoeTd A;=1,0 M; nauGoapluast BeNHuHHA NOBLILIEHHS
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ypoBHsi w=1,0 M; cooTBeTcTBYIOUHI BesinuHHe w=1,0 M nepHox BpeMeilH
71=200 u; cpeaHeapupMeTHUOCKAs H3 OPSIHECYTOUHbIX OTPHIATENBHBIX T&M-
fiepaTyp BO3AYyXa 3a MEepPHOJ MOBHILEHHS YPOBHA BOAB fc=—6° C; HaHMeHb-
Ilas TOMILHHA CJIOS CHera Ha JbAY 3a pacueTHh nepuox he=0,1 M; cpeanss
ckopocTb BeTpa W=9 mfc,

Pacuernbie nanHbe:
CKOPOCTD MOBLILIGHUA YPOBHS BOLH

1,0
u = W = 0,005 M/'-I;

OTHOCHTENbHAs TOJLHHA JejsHOro noxposa no ¢dopmyaaMm 170(135) u
171 (136)

1
Mo = 5 = 0,85;

14+143.01 + .2—0]/97-{—(TE

TeMIepatypa JeASHOrO IOKPOBa

tn=—6-0,85=—5,1°C;
Koa(HLHEHT BASKOCTH JibJa npH {x=—D0,1° C mo dopmysne 167 (132)

w=[33—0,28-(—5,1) + 0,083.(— 5,1)?] - 10¢ = 6,8-10* Tc-u/m?;
BpeMs, B TeUeHHe KOTOPONO YPOBEHb BOIB! H3MEHAETCH Ha BEIHUHHY, PABHYIO
TOJIIHHE JIbAA,
Ry 1

T3=T=m=200 q;
NPHHHMAeM, COOTBETCTBEHHO MOsicHEHuaM X m. 6.12, =t =<, =200 u;
6e3pa3mepHas dyukuus sBpeMenn ® nmo dopmyae 177 (142) npu ¢, = 200 u

3-104
=1+ T8 700 1200 + 50 (1 — e~%4200)] = 110;

NPH NOBHILIEHHH yDPOBHA BOAH, mo Ta6Ga. 87 (33) npu TeMmnepartype, pas-
HO#l HYy.JI0,
Ryp = 50 1c/mM% Ry =120 Tc/m¥;
Koadunment kx =1 npu
_.ﬂ(}j - 400-200
e * =e¢ SBI® _031 <08
npeaensl npousoctd Ry u R mo dopmyaam 180 (145) u 181 (146)
Ry =50-031 =15 tc/m2;
R¢ = 120-0,31 = 37 Tc/m3,
Pewenne
Beprukanbhas uarpysxa mno dopmyne 176 (141) npu B=1 m

4
P =20-1-0,005-2001/ TIT% =62 1c.

Beauuyna usrubaiowero momenta mo dopmyaam 178 (143), 179 (144)

M = 200-1-0,005-200 Tll% =19 Tc-m;

1.15-37
Myp= w.(] +21) =53 1c-M,

CoryacHo n. 6.13 B KawecTBe pacueTHOrO 3HAUEHUS TNpHHHMaerct M=
=53 ¢ M.

Mpumep 43. Onpenenuts BEPTHKANbHYIO HaTPY3Ky Ha OTAEIBHO CTOS-
ILYI0 NPAMOYrO/IBHYIO ONOPY OT NPUMEpP3IIero K COOPYXKEHHIO JEISHOrO Mo-
KpoBa NpPH H3MEHEHHH TNOPH30HTA BOABI.
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Hcxonnble pannbie: rtoamu#a Jabga 1%-moli oBecneuennoctn hy=
=0,5 M; conenoctsb Abaa S<1%o; cpenneapudmernaeckas U3 cpeLHECYTOU-
HBIX TeMIepaTyp BO3LyXa 3a NlepPUON H3MEHEHHS TOPH30HTA BOABI {=—20°C;
pasMep NpAMOYroJbHON onophl 6X5 M.

Pacuernbie nanuste:
npejes NPpOYHOCTH JAbJa Ha cxaTde mo Tabu. 81(27)

R¢ =130 c/m2;

fpejes1 NIPOYHOCTH Jbja Ha u3rub no dopmyse 148(114)
Ry = 7::--130 = 97,5 1c/m?;

«IHaMeTp» NPSAMOYIONbHOA OINOPHI COTVIACHO NpuMeuaHuio x rabi. 88(34)

d=71Y65=55 um;
6espasmepHlii Koadduuuent ke=0,68 no tadsu. 88(34) npu
4 _55_ ..
W = (Tg = 1,

Pemenue.
Harpyska onpenenaserca no gopmyie 182(147):

P,=0,68-97,5:0,52=17 c.



nMPHJIIO)KEHH A

Hpunroxcenue I

3JEMEHTDBI BOJIH HA OTKPBITBIX H OTFPA)KJLEHHbBIX AKBATOPHAX

1. Tlpn onpeneneHuH 3JeMEHTOB BOJH HA OTKPHITHIX H OTPAXKIEHHBIX akK-
BAaTOPHAX HeOGXOAMMO YYHTHIBATh CJEAYIOLiNe BOJHOOGpa3yiouiue GaKkTophi:
CKODOCTb BeTpa (ee BeNHYHHY H HanpaBjeHHE), IPOAOMKHTEJHHOCTh Hempe-
PHIBHOTO AefCTBHA BeTpa HajJ BOLHON MOBEPXHOCTHIO, pa3MepHl H KOHHrypa-

Ta6auya 89(35)

Pacuertnas
ofecneyen-
HauMeHoBanHe FHAPOTEXHH- HOCTH BHI-
YECKHX COOpY:KeHHM €OT BOJH
B CUCTEME,
%

CoopyxeHHs  BepTH-
KaiapHOTrO mpoduas . . . 1
CKBO3HBIC COOPYKEHHS
H 06TeKaeMbie nperpajb!
KJaacca:
I oo e 1
P 5
nLIv. ... ... 13
BeperoykpenureabHble
COOPYKEHHSA Kiacca
P 1
v oo 0. .. 5
CoopyKeHHs! OTKOCHO-
ro NpodHasd € KpelaeHH-
eM:
OGEeTOHHBIMH MJIHTAMH 1
KaMeHHOH HabpocKoH 2.

Mpumeuwaunus: 1, Ilpuonpene-
NeHHHM HarPY3OK Ha COOPYKEHHS He-
06XORMMO NPUHUMATH BLICOTY BOJ-
Hbl 33aJaHHOH OO6ecneyeHHOCTH A; U
XaHHY BOJHBI B Tpenenax ot 0,8
1o 1,4X, cOOTBETCTBYIOILYIO MAaKCH-
MaJbHOMY BOJIHOBOMY BO3A€lCTBHIO,

2. Pacyersylo 0O6ecneyeHHOCTh
BOJH B CHCTeMe HEOOGXOLMMO MpH-
HUMATh:

NpH OnpelefeHHH 3allH-

LEHHOCTH MOPTOBLIX aK-~

Batopuit . . . ... .. 5%
npH ONPefENeHHH HaKaTa
BOIH . . . ...... 1%

3. Tpu Ha3zHaYeHHH BHICOTHBIX OT-
METOK CKBO3HBIX COOpYKeHui, BO3-
BOJHMBIX HA OTKPBITHIX aKBaTOPHAX,
JonyckaeTca pacyeTHylo obecne-
YEeHHOCTb BbICOT BOJH B CHCTEME
npuuuMath 0,1% npu Haxsewmamem
060CHOBaNNH,

THI0O OXBaueHHOH BETPOM aKBaTOPHH,
penved AHA H TAYOHHY BOJOeMa C yue-
TOM KoJIe6aHHH YPOBHS BOJIBL.

2. PacyeTHble ypOBHH BOABI U Xapak-
TEPHCTHKH BeTpa HeoO0XOJHMO Ompeje-
JATDb MO PE3YIbTaTaM CTATHCTHUSCKON 06-
pabGoOTKH HNAHHBIX MHOTOJIETHHX (He Me-
Hee 25 set) psanoB HabawoaeHuit B Ges-
JeJHble CE30HBl, NMPH 3TOM pacyeTHbE
YPOBHU BOABI HOJXKHBI ONPEIESITBCSI C
YYeTOM NPHJIHBO-OTJIHBHLIX, CrOHHO-HA-
TOHHBIX, CE30HHBIX H TOAOBBIX KoJieGaHH M
YpOBHell.

Tabauya 90 (36)

O6ecneyeHHocTs pac-

YETHHIX ypOBHE# BOIHI,

HauMenopanue Geperoyxpenu- | 9%, npH Kjacce CoOpy-
TeJbHBIX COOPYHEHHI KeHuh

11 I v

1. [TognopHble rpaBuTa-
LHOHHBIE CTEHbl (BOJHO-

3amMTHbIE) . . . . . . . 1 25 50
2. Byunl W moaBOJHbIE
BOJHOJMOMBI . . ., . . .| — — 50

3. Beperoykpenurenb-
Hbl@é COOPYIKEHHS OTKOC-
Horo upoduas (BOaHO3a-

wutHbie gamM6nr) . . . .| 0,1 0,5 1
4. HckyccTBenHpie nas-
WU
a) 6e3 coopyweHui — — 1

6) ¢ COOPYXeHHIMH
(6yHbI, TOABOJXHBIE BOJI-
HONOMBI) . . . . . . . — - 50

Mpumeuanusn: 1. ina Geperoykpemnu-
Teabubix coopyxenuii 11 u Il kaaccos, a Tak-
we 1V knacca (nn. 3, 4a) o6ecneyeHHOCTh pac-
YETHbIX YPOBHeHl HEOOGXOIMMO NPHHHMATH TO
HaHUBBICUIUM TFOJOBBIM YPOBHSM,

2. Jlas GeperoykpemHTEAbHBIX COOpYe-
muit 1V kaacca (mm. 1, 2, 46) oGecneueHHOCTD
PACUETHHIX YDOBHeil HEOOXOAHUMO NPHHUMATh

MO CPENHETONOBLIM YPOBHAM.
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3. PacyeTsl 3JeMeHTOB BOJIH HEOGXOAHMO NPOHU3BOAHUTD C YUETOM JeJeHHUs
BOJ0EMA Ha CJelyIollKe 30Hb MO IyGHHe:

ray60KoBOAH At — ¢ TAYOHHON H>>0,5 Ary, IT/le 1HO HE BJHSET HAa OCHOB-
Hble XapaKTEePHCTHKH BOJH: _

MeJKOBOAHAS — ¢ TAYyOuHOK 0,5 Ary == H > Hyp, Tlie 1HO OKa3bIBaeT BJAHS-
HME Ha pasBUTHE BOJIH U Ha OCHOBHBIE HX XapaKTepPHCTHKH;

npuGofinas — ¢ ray6uHolt or Hyp 10 Hyn, B Ipefesiax KOTOPOH HauHHa-
eTCsl U 3aBeplllaeTcst paspylIeHye BOJH;

npuypesoBas —c riay6uHoii MeHee Hyg, B npelenax KOTOPOi 1OTOK OT
paspylleHHBEIX BOJIH NEPHOAHYUECKH HaKaThiBaeTcs Ha Geper.

4. Ilpu onpenesieHHH YCTOAYMBOCTH H NMPOYHOCTH THAPOTEXHHYECKHX CO-
OpPYXKeHHH W HX 3JIeMEHTOB pacyeTHYIO 06ecneueHHOCTb BLICOT BOH B CHCTEME
Heo6X0AUMO npuHHMaTh mo Tada. 89(35).

PacueTHble YpoBHH BOAbI

5. BricoTy BeTpoBOro Harona Ah, M, cieayer, Kak NpaBHJIO, NPHHUMATD
NO JaHHBIM HATYPHbIX HAaGMIOAEeHHH, a IPH HX OTCYTCTBHH (6Ge3 yyeTa koHdH-
rypauuH GeperoBoft JHHHH H pesbeda AHA) AONyCKaeTcs onpeaeisits no ¢gop-
MyJe

2 X
An=2.10"8 ‘ZH oS ag, 183 (148)

TJ€ Oz — YroJl MeXJ1y NPOAOJbHONA OChl0 BOJOEMAa M HanpaBjicHHeM Bempa, rpaf; X — IpoTH-
KEeHHOCTb OXBaueHHON BETPOM akKBaTOpPHH, M.

6. MakcHMaJbHblii pacyeTHHIN YPOBEHb BOAB AJs OnNpejeneHHs BHICOT-
HBIX OTMETOK CKBO3HBIX COOPYXEHHH Ha OTKPLITHIX aKBAaTOPHAX HeEOoOXOAHMO
nmpuHHMaTh s coopyxkenuit I u II Knaccop ¢ obecneuennoctsio 5%, a ans
T u IV knaccos — 10%.

[Ipn npoekTHpOBaHHH GepPErOyKpeNnHTeNbHbBIX COOPYXeHHH obecneueH-
HOCTb PacyeTHbIX ypOBHeil BOAbl He06X0AHMO MpHHUMAaTh mo Ta6a. 90 (36).

1. O6ecneueHOCTb HaUBLICIIHX MOJOBBIX M CPEJHErOXOBLIX YpOBHETN ciie-
Ayer onpejensTs no Gopmye:

n—03
F, :m-lOO%, 184

fle n— HOMCp 4JeHa Psifa, PacioNiOKCHHOTO B NoOpsKe yGupanns ero wienos; N .— oGuiee
YHCJIO Y/EHOB PsAa.

2. PexxuMuble QYHKLUHH, 0O KOTOPHIM ONPENeAIOT MaKCHMaJbHLIl pac-
YeTHBIH YPOBEHb, CTPOAT MO PALY HabMIOAeHHH HAWBLICIIHX TOAOBBIX H Cped-
HErOZOBLIX YpOBHe# (1, M) 3a nepuoa He MeHee 25 Jier.

3. ®opmyay 183(148) pekomeHnyeTCs NpUMEHATb, IMaBHHIM 06pasoM,
ISl 3aMKHYTHIX BO0€MOB (03ep, BOJOXPAHHJIHIL U T. 1.).

4. B ycaoBusix, He OroBopeHHbIX B Hacrosued rnase CHull, pacueTHbie
YPOBHH BOABI C/leflyeT NPHHHUMATh Ha OCHOBE COOTBETCTBYIOIHX OGOCHOBA-
HHIL.

Mpumep 44. OmpefenuTb BHICOTY BeTPOBOrO HaroHa Ah aas BojgeMmMa
C TOPH3OHTAJIbHBIM RHOM NpH ckopocTd Berpa W=30 wm/c n pasrone X=
=10 km. [ny6uHa Bogoema H =10 M. BoroeM 3aMKHYTHL1, yrOa MeXAy NpoO-
JOJbBOI OCBIO BOJOEMA H HanpaBJjeHHeM BeTpa as=30 rpan.

Pemenue.

ITo dopmyse 183(148) BricoTa BETPOBOro HaroHa

302104
A = 21078 —5o—5- 10,866 = 0,16 M.

Mpumep 45. Onpenenurb pacueTHbI YpOBEHb A1 yKpemJjeHus Gepera
6ynamu (IV Kaacc KanuTafbHOCTH) W IOANOPHON IpaBHTAalHOHHON (BOJIHO-
oTGoinoi) creHoit (II xaacc xanuranpuoctn). Ilepuox HaGalofeHuit Han
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ypostem N =25 ner. Vicxonnple ganHble mpeactasaensl B Ta6a. 91 (croaé-

ot 1—3).
Tabauya 91
Yposuu, g, M Yposuu B nopajke yGLIBaHHA

Fon cpeine- | Hamsbicimn - auBEHICIIHE

rgngsble ronoamu; ¢ roa fé’fé‘é’ﬁe rox Hronosue
1 2 3 | 4 5 | 6 | 7

1948 —0,49 —0,09 1969 —0,16 1970 0,76
1949 —0,44 —0,09 1970 —0,16 1969 0,75
1950 —0,26 0,15 1951 —0,17 1971 0,54
1951 —0,17 0,42 1953 —0,18 1952 0,52
1952 —0,23 0,52 1965 —0,19 1968 0,52
1953 —0,18 0,39 1958 —0,21 1967 0,51
1954 —0,33 —0,01 1963 —0,21 1966 0,47
1955 —0,23 0,11 1971 —0,23 1959 0,44
1956 —0,26 0,06 1955 —0,23 1955 0,43
1957 —0,32 —0,08 1952 —0,23 1951 0,42
1958 —0,21 0,21 1959 —0,24 1960 04
1959 —0,24 0,44 1967 —0,24 1953 0,39
1960 —0,25 0,4 1972 —0,24 1972 0,34
1961 —0,26 0,01 1960 —0,25 1958 0,21
1962 —0,28 0,09 1950 —0,26 1964 0,17
1963 —0,21 0,09 1956 —0,26 1950 0,15
1964 —0,28 0,17 1961 —0,26 1965 0,11
1965 -—0,19 0,43 1968 —0,26 1962 0,09
1966 —0,29 0,47 1962 —0,28 1963 0,09
1967 —0,24 0,51 1964 —0,28 1956 0,06
1968 —0,26 0,52 1966 —0,29 1961 0,01
1969 —0,16 0,75 1957 —8,32 1954 —0,01
1970 —0,16 0,76 1954 —0,33 1957 —0,08
1971 —0,23 0,54 1949 —0,44 1948 —0,09
1972 —0,24 0,34 1948 —0,49 1949 —0,09

Pewenne. Coraacuo 'l’-pEﬁOBa-HPIHM, NpHUBEAEHHBIM B

6

(ra6usr. 90(36)), Anst OGyH HEOGXONMMO MPHHHMATh OTMETKH YPOBHA ¢ oGecme-
yennocTbio 50% N0 CPeXHErofoBHIM YPOBHSM, a AJsI OATOPHOH TPABHTAIH-
ounot crennl 11 kKaacca — 1% no HaHBHICUIHM roZOBBIM YPOBHSM.
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Puc. 110. O6ecneueHHOCTh FOAOBLIX YpOBHEH
1~ cpeaneronosnie ypoBHYU; 2—HAUBHICIIYE ['OAOBLIE YPOBHH.

Pacnonaraem ncxonubie ganusie taba. 91 B nopsisike yGbiBanus ypoBHeit
(cronbunl 4—7), u no popmyJe 184 aas kaxaoro n onpenensem Fn. [lo 3na-
uetnsiM Fp 1 COOTBETCTBYIOIIHM UM HAUBBICIIMM TOMAOBLIM H CPeJHErOfOBbIM
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ypOBHSAIM CTPOHM pexuMHbie dyHkunn (puc. 110). DrerpanonupyeM pexum-
Hble (PYHKIHH B 06/12CTh MaJLIX 06ecneyeHHOCTeH H CHUMaeM:

aaa F=1% 3navenue 1, = 0,93 M,
s F=50% — Nep., 505 = — 0,25 M.

Pacuetnme XapaKTEepHCTHKH BeTpa

7. Ilpu ompepeseHUN 3JeMEHTOB BETPOBLIX BOJH H BETPOBOTO HAaroHa
JOJKHBI IPHHUMATBCS 00SCIIEYEHHOCTH PACYEPHOIO LITOPMa JJISl COOPYHEeHHIT
I, II xnaccoB—2% (1 pa3 B 50 ser) u III, IV knaccoB—4% (1 pa3 B
25 nert).

HOnsa coopyxenuit I u Il knaccop ponyckaercs: oGecrieyeHHOCTH pacuer-
Horo wtopMma npuuumath 1% (1 pas B 100 set) npu HapJexaieMm 0GoCHO-
BaHHH.

8. HasnaueHne OTMeTOK rpe6Hsl COOpPYKEHHH OTKOCHOTO NPOQHUIST H HHXK-
Hell TPaHulBl KPeMJIeHHsS OTKOCA JOJKHO BLINMOJHATLCA NPH 00ecrneyeHHOCTH
MaKCHMaJIbHOH CKOPOCTH BeTpa, ApHHHMaeMoll no Taba. 92(37), aas 3agaH-
10il o6ecrneyeHHOCTH PaCyeTHOr0 YPOBHS BOADL.

TabGauya 92(37)

ObecnevennocTs pacyer- Makcumazsioro] 1 u 5 25 50 75
1oro yposHa BOAL, % Munumansnoro| 100 75 50 25
O6ecneyeHHOCPb I, H 20 8 4 2
MaKCHUMalbHoH CKoO- 11 30 10 5 3
pocTH BeTpa, %, s v 50 20 10 5
KJ1acca coopyxenuit

Mpumevanusa: 1. [lpu onpenenenun oTMeTOK rpeGHi
COOpYIKelinii pacueTHbIil ypoBeHb BOJAB HEOOGXOAMMO NpPHHH=-
Math aas coopyxeuuii I knacca—1% u II—IV kxraccoB—5%.

2. Pacuetdpie ckopocTH Betpa Aag coopywenuii I, [ kaac-
COB HAAJEXUT YTOUYHATH 11O NAHHBIM HaTYPHBIX Ha6aiolenuil
B MEPHOJ CTOSHUS PACUETHBIX MAKCHMAalbHBIX yDOBHeH.

9. Pacuernasi ckopocTb BETpa IOJ/KHA OnpenenaThes na Beicote 10 M
Haj ypoBleM BOALI no ¢opmy.Jie

W=kW,, 185 (149)

rie %#;— Xo3)PUuUHCHT, upuHuMaeMei npu 2=5 m— 1,1; npu 2=10 m— I; mpu 2=20 M
u Goace — 0,9; W, — oxopocTb BeTpa, H3MePeHHasi Ha BLICOTE 2, M.

MMprveuanme. JlanHbie MO CKOPOCTAM BeTPA, HIMEPCHHHE {10 (uorepy, Heo6X0aH-
MO KODPEKTHPOBATL NYTEM YMHOXKeHnus HX Ha J\"OSCI)CI)HILPIGHT 'kq), n.pamnma-emuﬁ PaBHHIM:

npy ckopocTi Betpa 10 M/c u MeHee ky=1,
TO XKe 15 m/fc ky=09
» 25 Mmfc m Goree kg=0,8.
10. OGecneuennocts Fyp, %, cKOPOCTH BETPA HEOGXOAUMO ONPENENATh MO
tbopmy.ie

t
Fp=417 -m, 186 (150)

rje ¢ — HenpepLBHAA NPOLOKUTENLHOCTD AeHCTBHA BeTpa, 9; N — unc/io aHeil Habmogenyit
B rojy 3a OesfenHblfi IGPHOA; A: — 3aKaHHOE UHCJO JeT; Pw — IOBTOPSAEMOCTh BOJHOOMAC-
HOro HampasJjieWHs BeTpa (B ROJSX eNUHHIL OT CYMMBl NOBTOPSE@MOCTH BCEX HATpPaBAGHME).

IIpn oTCyTCTBHH CBeleHHIl O NPOXOIKHTENLHOCTH AEHCTBHS BETpa JONY-
CcKaeTcst AJist MpellBAPHTEJBHBIX PacyeToB NMPHHUMATh ! paBHLIM: JAJs BOLO-
Xpauuaui u o3ep 6 u; gns mopeit 12 u; pas okeanos 18 yu.
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PexuMHbIe OYHKIMH CKOPOCTH BETPa CTPOAT HA KJeTyaTKe BEPOSTHO-
creft (puc. 111) nas BosHOOMACHBIX HampaBJIeHHH MO 3HAYEHUSIM CKOPOCTH
Berpa W, mlc, u cooTBeTcTBYIOIAM BM obGecneueHHoCTAM F, % (npumep 46).

11. Pacuernbie ckopocTtd BeTpa npu pasronax MeHee 100 kM gomyckaercs
ONpejesATb MO AAaHHBIM HATYPHHIX HaAGJIONeHMHA HaJ MAKCHMAJBHBIMH exe-
TOAHBIMH 3HAYEHHSIMH CKOPOCTel BeTpa 6e3 yyeTa HX NPOAONKHTEIbHOCTH.

£Je
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1,00

20
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28 %+ 5 79 20 30 40 30 W, Mfc

Piic. 111. Kneryarka sepostHocTeil.

IMpy npoexTHPOBAHHH COOPYIKEHUH OTKOCHOrO NMpoduasi pacueTHas obec-
NEYEHHOCTh CKOPOCTH BE€TpA MO pAAY MaKCHMAJBHBIX €XEroJHbIX €ro 3Haye-
HHUA HAXOIHUTCSA B COOTBETCTBHH € M. 7 HACTOALLErO MoJOXKeHHs, a obecneyen-
HOCTb YPOBHS IIPH OTpPEJAeJNEHHH OTMETOK I'PeGHS COOPYXKEeHHH HNPHUHNUMAeTcs
no npuMeuanuio 1 Tabu. 37.

Ipu Heo6xonuMocTH yuera obecneueHHoctel ypoHs Menee 1% pacuer-
Hast CKOPOCThb Berpa Aas coopyxenuii I, I 11T u IV xiaccos nmpunumaetes ¢
o6eicneueHHOCTDIO, paBroil 50Y%.

12. PacueTHble cKOpPOCTH BeTpa npu pasroHax Goaee 100 KM ciepyer
ONPENe/IATb C YUeTOM HX NPOCTPAHCTBEHHOTO PACIPEIL/eHHs,
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ITpn npexBapuTeIbHOM ONpeLENEHHH 3/I€MEHTOB BOJIH JONYycKaeTcs Hau-
Gojiee BeposiTHOE 3HAYEHHE MpPeleJbHOTO pasroHa Dpp npunmmarte 1o
Taba. 93(38) pasa 3aganHOi pacyeTHON CKOPOCTH BETpa.

Tabauya 93(38)

Ckopocts Betpa W, M/e 20 25 30 l 40

3Hauenus npexefb- | Ha MOpAX 800 [ 600 | 300 | 100
noro pasroa Dyp, kM | na okeanax | 1600 | 1200 { 600 | 200

npOCT‘paiH‘CTBeHH\OG pacnpenesenne CKOPOCTH BeTpa YYHTHIBAIOT NYTEM
TNIOCTpOEHHUA noJsei BETPA, paCCUYUTHIBAEMBIX 11O CHHONITHYECKUM KapTaM. Pac-
YEeTHBIe CKOPOCTH BeTpa B KaxKIOH TOUKe KapThl HEOGXOAHMO ONPeleaTs Mo
rpadukam, npusefentsiM Ha puc. 112 u 113, ITo snayeHnto paauyca KpHBHU3-
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Puc. 112. Tpaduk ans onperexenus Pr

I~ uuKIOHNYecKas KPHBH3HA M306ap; [/—aHTHUMKAOHHYECKAs KPWBH3HA H306ap;
1-(8£°<—-0,5); 2—(—0,5<a1°<—0,1); 3~(0,1<Aaf°<2,0); 4~(A2£°>2,0).

Hbl #306ap Ryw, NPaX. MEPHI, C YUYETOM DPA3HOCTH TeMNepaTyp BOAB H BO3NY-
xa At, °C, a1 UMKJIOHHUECKO# (Korjga H3oGapbl o6GpallleHbl BEITYKAOCTbIO B
CTOPOHY 6oJiee BLICOKOrO JaBJIeHHs) HJIH aHTHLHKJIOHHYECKON KPHBH3HBI H30-
6ap (xoraa H306apbl o6pallleHhl BBLUTYKJOCTBIO B CTOPOHY GoJiee HH3KOFO
ZLaBJeHus) no puc. 112 ompenensior ko3pdHUIUHEHT Br. 3aTEM HAXOAAT HpoO-
u3senenne dy=dnpr, riae dn, rpaf. MepHul., — PacCTOAHHE MEXAY H306apaMu
8 OKDeCTHOCTH PacyeTHON TOYKH, NpoBeAeHHbIMH uepe3 5 M6. Ecin usoGapn
npoBeleHbl He yepe3 5, a uepe3 n MG, TO paccrosiHue d, YBENHUHBAIOT B
5/n pas. Ilo sHaueunio dr, rpaj. Mepui., H WHPOTe @, rpad, no puc. 113 on-
peneasior ckopocts Betpa W, m/c (npumep 47).

Hanpapnenue BeTpa He06X0AUMO OTKJAOHATL OT H306apEl B CTOPOHY HH3-
Koro xamjeHus Ha 10 npanycos.

Ho tHRoBEIM MONSIM aTMOCGHEDPHOTO AaBAEHHA (CHHOMTHYECKHM KapTam)
CJELyeT CTPOUTb THUNOBLIE noJisA BeTpa (npumep 48). 3a OCHOBY THIHM3ALUH
NPHHHEMAIOT HANpPaBJeHKe U FPpajalluy CKOPOCTH BeTpa A TON YacTH akKsa-
TOPHH, B NpPeAeaax KOTopod mpebyeTcs Onpele/inTb 3jJeMeHTH BoJH. CHaya-
Jla KapThl TPYOOHUPYIOT N0 HanpaB/eHHAM BeTpa. 3aTeM IPOH3BOIAT Pasje-
JIeHHe STHX TPYNN KapT Ha NOArPYNNb ¢ ONpeaeNeHHbIMHY rPagalusiMi CKOPO-
cT BeTpa (0o6byHO yepe3 5 mic). Jas KaXAoil rpajald CKOPOCTH B 1aHHOH
rpynme BBIYHCAAIOT (MyTeM NOJACYETa YHCJa COOTBETCTBYIOLLUX KapT) ee Io-
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BTOPAEMOCTb, A TAKXKE CPeJHIO U HAHGOJBIIYIO NpOoKUTeNbHOCTD. st
KaXJ0i rpajaiuy BHGUPAIOT TaKkKe HanGosiee XapaKTepHOe paclpefelieHne
aTMocdepHOro faBJeHHs Haj Bcell akBaTopHel GacceiHa M MPOU3BOAAT pac-
yeT COOTBETCTBYIOLLMX NOJIei BeTpa.

B urore nonyuaiot passMuHble THNBI U MOATUNbE NOJEH BeTpa H3BECTHOM
NOBTOPSAEMOCTH H NMPOLOJKHTENLHOCTH AeficTBHA. [To kaxmoMy Tunosomy no-
JII0 BeTpa ONpelensioT 31eMEeHTEl BOJH U3BeCTHON 06eCneueHHOCTH B pacyer-
HO# TOUKe M CTPOAT Ha KJeTuaTKe BepoaTHocTell (puc. 111) pexxumibie GyHk-
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Puc. 113. Tpadux nas onpeaenceHus ckopoctd Berpa W m/c no
napamerpy dr, rpai. MEpHAL., U UIHPOTE @, Tpaf.

UMK 37eMeHTOB BOJIH. ITo peXXHMHBIM GYHKUHAM ONPefesioT 3HAYeHUs sJje-
MEHTOB BOJIH AJI1 pacueTHOro wropMa (puc. 121).

Mpumevanne Jonyckaercd HCNOAb30BATL THNOBHE NMOJSA BeTPa, MMeElOLHecs B
donaax F'uapomereocayx6sr CCCP.

Mpumep 46. Onpenenuts pacueTHyo ¢kopocTb Betpa W ans BosHoomac-
HBIX HanpaBJeHuil, BO3MOXHYIO pa3 B 25 seT, 3Has NOBTOPAEMOCTb Ipafauuil
CKOPOCTH BETPA 110 BOJIHOOTIACHBIM HanpasJ/eHusaM, %, H NOBTOPAEMOCTb 3THX
Hanpasaenuit (Taéa. 94).

HenpepniBHasa npoAo/XHTENbHOCTb AeHCTBUA BeTpa =6 u. Aksatopus
He uMeer JemoBoro mnokposa (N=365 cyrok). [losropsiemoctd Berpa B
Ta6a. 94 AaHBl B NPOLEHTAX OT Yuc/aa cayyaeB HabJIOLeHHH /151 KaXA0ro Ha-
npaBienus. Berep usMepaaca Mo aHeMOMETPY, YCTAHOBIEHHOMY Ha BBHICOTE
10 m.

Pemenue. Ha ocHoBe Ta6a. 94 cocrasasieM Taba. 95, nomcuuThiBas
06ecrneyeHHOCT NyTeM CYMMHPOBaHHS NOBTOPSIGMOCTH OT GOJBIIHNX CKOpO-
cTeil BeTpa K MeHbIUHM.

ITo nanneimM Ta6a. 95 Ha kaetuarke BeposatHocTeil (puc. 114) crpoum pe-
JKHMHBIe GyHKIEU cKopocTu BeTpa. KpuBulie akcTpanosnupyeM B 06JacTh Ma-
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Tabruya 94 Tabauya 95

BoaxoonacHbie Boaxoonacubie
I‘puauﬂn ckopocTH, MIC HanpasJeHHs l"pa)lauym ckopoc'ru, HanpasaAeHHA
cs | cc3| < e c3 | cc3 c
0—5 88 | 82 | 75
51—10 11,41 145| 19 0—5 100 | 100 | 100
11— ol 281 18 5110 12,03 | 18,03 25,1
20’1__25 > 01l 093 10,115 0,63} 3,53 6,01
' 3l o 15,1—-20 0,03| 0,73| 1,41
25,1 u Gonee — 1 0,03| 0,08 20195 o 013] 031
[ToBTOpsemMocTs Ha- 251 '" Gonee _ 0v03 0’08
npaeaeuus P, (B n0- ' s :
JSIX e HHHULbI) 0,11 0,431 0,25

abix obecneuernocredl. O6ecnevennoctd Fn pas B 25 jer (rabu. 94) Bbiunc-
ngeM no dpopmyaé 186 (150) ans xaxmaoro U3 HanpasJeHH! BeTpa.
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Puc. 114. K npumepy nocTpoeHust pexuMHbIX (yukuuil ckopocteil BeTpa
1-C8; 2-CC3; 3—C.

4,17.6
[Tonyunm pns C3 HanpasjeHHs Betpa F25=m=0,027; aHa-

aoruyHo Aas CC3 Fo; = 0,006, aaa C Fy; = 0,011, C puc. 114 cuumaem
CKOPOCTH BeTpa ¢ ofecredeHunoctsio 1 pas B 25 saem: W =15 m/c (C3),
W =231 mjc (CC3) u W=233 m/c (C).
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Mpumep 47. TpeGyerca HaliTH CKOPOCTb BeTpa Ha BbicoTe 10 M mas -
porel ¢=40 rpajg npd UHMK/IOHHYECKOH CHCTeMe H300ap, paguyce KPHBH3HLI
1306ap Ryy=10 rpaj. Mepua. u pasHOCTH TeMIepaTypel BOAE M BO3AyXa
At=1,0°C.

Puc. 115. TunoBoe Gapuueckoe moje (@) U COOTBETCTBYIOLIEE €My
noJe Betpa (0).

Paccrosnue mexay u3o6apaMu dn B OKPECTHOCTH PACUETHON TOYKH, Ipo-
BefleHHBIMH HA CHHONTHYECKOH Kapte uepe3 5 M6, pasHo 1,5 rpan. mepun.

Pewenue. Hcnonsays rpaduk, npusefeHublii Ha puc. 112, no Ruu=
=10 rpan, Af=1,0°C, npu UHKJIOHHUECKOH CHCTeMe H306ap onpenenseM Br=
=1,72.

Mo rpaduky, npuBenesHoMy Ha pHc. 114, no BHIYHCAEHHOMY dy=dyBr=
=1,72.1,5=2,6 u =40 rpap onpegensem ckopoctb Berpa W=15 mlc.
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Npumep 48. Hano (puc. 115,a) Tunosoe Gapuueckoe moJie JaBJeHyus
(cunonTyyeckas xapra). Tpebyercs pacCunTaTh THIOBOE I10J1€ BETpA.

Pemenune OnpenensieM CKOPOCTH BETpa B pacueTHIX Toukax Pj; Ha-
npaBJeHue BeTpa B KamIOH TOUKE OTK/IOHSeM Ha yroa 10 rpax B CTOpOHY
Hu3Koro pasienus (puc. 115,a). Ilo pesyabTaram pacuyeta CTPOHM THIOBOE
nose Berpa {puc. 115, 6).

DneMEHTH! BOJH B r1y60KOBOAHOM 30He

13. CpeaHIo0 BHICOTY Ay, M, M CPeJHHI TEPHOL BOAH T, C, B Tay-
GOKOBOAHON 30HE HEOGXOAUMO OMpejeasaTh MO BepxHell orubawiueld Kpu-

. ¢ D
Bofi puc. 116(38). ITo 3HaweHusiMm OGe3pasMepHHIX BeJUYHH _gW u 5‘%
u BepxHefl orubamllefl KpuBOH HEOGXOAHMO ONpPENe/IHUTL SHAUEHHS gg,;’;

u %;—, U [0 MEHbIIMM MX BEIHYMHAM IPHUHATHL CPEJHIO BEICOTY M Cpen-
HUIf MepHOJ BOJH.

CpeAHIO AJMHY BOJH Ay, M, IDH H3BECTHOM SHAUEHHH T CJELyeT
onpejeaaTs no dopmyae:

_ -2
Aea = %_. 187 (151)

IIpumeuanne [lpn nepeMeHHLIX CKOPOCTAX BeTPa BAOJb PA3roHa BOJH JONYCKa-
€TCA NMPUHUMATDH hra TO pesyJsbTaTaM NOCJACAOBATENbHOIO ONPENEJICHUS BHICOTH BOJHHBI NJA
Y4aCTKOB C NOCTOAHHBIMU 3HAUGHHAMH CKODOCTH BETpA.

Huxe paccMaTpuBAIOTCS 4acTO BCTPEYAlOU(HeCs B NPOEKTHOH MpaKTH-
Ke ciIydau BO3JEeHCTBHS Ha aKBATODHIO BETPa NepeMeHHO# CKOpOCTH. Bhi-
nonﬂggne NPUBOJUMBIX YKa3aHUH HIIOCTPHPYETCS YHCAEHHLIMH NPHMEpaMH
50—53.

a) Cropocrs serpa nepemenna 86016 pazzona

CpelHIO BLICOTY Hpy, M, H CPEJHUA HEPUOL BOJH T, C, HEOGXOAHMO on-
penesaTh B 3TOM ciayyae MyTeM CJAeLYIOMuUX nocrpoenuit. s pacuetHoit Toy-
KH IPOBOAAT B HalpaB/JeHHH IPOTHB BeTPa JYY; ero AeNsT Ha Y4acTKH, B
penesax KOTOPBIX CKOPOCTb BETpa NPHHHMAIOT MOCTOSTHHOH. y'{aCTKH Bbl-
6upaioT He pexe, yeM yepe3 5 M/c. [lif KamAOrO yyacTka GepyT IPOEKIHIO
D;* na HanpaBJ/eHHe BETPA B OKPECTHOCTSIX JJAHHONO Y4acTKa.

Pacuer BHIMOJHAIOT B C/IEAYIOULEH NOCTEL0BATEILHOCTH:

I/ KOHLA TEPBOTo yyacTka (OT NOABETPEHHOro Gepera) AaHHOLO Jyua
o cpenHedt Aas yuacTka ckopocru Berpa Wi M npoexuuu D * maxonar
no puc. 116 (38) snauenne gk,/W,? no koTopoMy ompeielsioT CPeAHIONW
BBICOTY BOJH /1;;

c orubamwiuedt kpusoit puc. 116 (38) cuumaior sHauenne gAD,*/W,?,
oTeeyawoliee Bennunne ghy Wy?, rae W, —ckopocth BeTpa Ha BTOPOM
yuacTKe Jyua;

BesuunHy gAD */W,? cxaansiBator ¢ Beanunnont gD,*| W2, rae D,* —
IPOeKUHs BTOPOTO yuacTKa Jyuya Ha HanpaBJeHHe BeTpa;

g (ADy* 4 Dy*) .
MO 3HAYEHHIO S——— >—— H oruGaiouwledi kpusoi puc. 116(38) on-
2

penessiioT BeANIHHY ghy/ W2, oTKyJa HAaXOAAT CPEAHIO0 BLICOTY BOJIH
hy BNA KOHLA BTOPOTO YYaCTKa AAHHOTO Jyua;

aHaJOTHYHBIM 06pa3oM OMPeAe/SIOT CPeIHHE BLICOTHI BOJH AJIA BCEX
NOC/IeNYIOUHX YIaCTKOB ¢ MOCTOAHHBIMH CKOPOCTSIMA BeTpa (mpumep 50).
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6) CropocTe 8eTpa nepemenna 8 npocrpancree (3a0ano nose serpa)

CpenHioio BHICOTY f, M, U CPeIHHI NEpHOA BOJH T, C, IPH NMepeMeHHoi
B NPOCTPAHCTBE CKOPOCTH BeTpa ONpEJAENSIOT MyTeM CJEAYIOUIHX MOCTpoe-
auil. U3 pacyeTHoi TOYKH NMPOBOAAT MVIaBHbIA JYY B HaNpaBJCHHH OXHOTO H3
pyM60B, 6JH3KOTO K HalpaBJeHHIO BeTpa B OKPECTHOCTH DACUETHOH TOUKH,
n GOKOBBle Jyud ¢ HHTepBajoM 22,5 rpan B cekrope *67,5 rpaa or raas-
Horo ayua. Jlyuam npucBamBalOTCA MOpSLAKOBbE HOMepa n=—3, —2, —I,
0, 1, 2, 3, rae Homep 0 (HOJMB) COOTBETCTBYET IJIaBHOMY Jyuy.

Kaxaplit syu peasart Ha yuactku Dy, Dy, Ds, ... D;, B npenenax KOTOpHIX
CKOPOCTh JOJXKHA M3MeHAThbeA He Gosee, ueM Ha 5 M/c, ¥ HanpaBJeHHe BeT-
pa He GoJiee, yueM Ha 22,5 rpaa. Insg Kaxaoro yyacTka co CKOPOCTSMH BeT-
pa W, Wy, Wi, ... W; onpeneasitor yranl 0;, 02, 0s,...0; Mexay HanpasJe-
HHeM Jlyya H HanpaBJeHHeM BeTpa H HaXONAT MPOSKLUHH YYaCTKOB Jyua Ha
Hanpasaenue serpa Di*, Do*, Ds*, ... Di*, rae Di*=D; cos 0..

OTH NpoeKUHH PAaCCMaTPHBAIOT B KaueCTBE PACUETHHIX OTPE3KOB pas-
rona. B coorsercTBuM C TpeGoBaHHsAMH, NMPUBEACHHRIMM B I. 13, ompeje-
JSIIOT BHICOTHl BOJH JJST KAWJOTrO aAyua h_s3, h_o, h_1,...hs.

CpezHIO0 BHICOTY BOJH B PacYeTHON TOUKe ONpEeAeJsIoT nmo dopMy.e
189 (152). B coorBercTBHM ¢ TpeGOBaHMAMH, NMPHBEJEHHHIMH B I. 13, no

h o
6e3pasMepHOil BEJAHUHHE gW’;‘ , rae W — ckopocTh BETpa B pacu€THOMH TOU-

ke, no puc. 116 (38) onpenensor GeapasMepHyI0 BeAUUHHY g%/ Wucpea-
HH#t mepHoa BoaH t (mpumepn 51 u 52).

8) CKOpOCTb 8eTpa nepemeHnna 8 NPOCTPAHCTEE, 8eTep 3a0aH 8 PACHETHOU
TOMKE

D/IeMeHTH BOJH B TIYGOKOBOLHOH 30He ¢ ofecmeuyeHHocThlo 1 pas B
ny et (n. 7) npu OTCYTCTBHH CBefIEHHIl O NMPOCTPAHCTBEHHOM pacmpejelie-
HHH CKODOCTH BETpa, HO MPH HAJHYHU CBEJGHHI O MOBTOPAEMOCTH CKOPOCTH
BETPA B PacyeTHOH TOUYKe OMPENeJAIOT NyTeM NMOCTPOEHHA Ha KjaeTyaTKe Be-
posaTHocTell (m. 10) pexwMHBHIX GYHKUMA I/ OPeIHHX BBICOT H CPELHHX
TIEPHONOR BOJIH.

ObecneuenHocts F, %, Kaxnoro 3afaBaeMOro 3HAYeHHst CpefiHell Bbi-
COTHl BOJIHBL A (Ta6a. 96) m cpenHero nepuona BoaH 1 (Tada. 97) BeIYHCAA-
10T 110 opmyne

N
F=Zv(W)p(kD), 188
1

e @ (W) — noBTOPSACMOCTb CpeAHero 3HAUYCHHS CKOPOCTH BeTpa B AanHoii npapaunu; N —
uncyio rpagauni; p(kp) —ko3pduLHEHT, onpenensembii mo Taba. 96, 97 COOTBETCTBEHHO
3JeMeHTaM BOJIH M 3HAUEHHAM CPefHell CKOPOCTH BETPa B NPafaLMsX.

3anaBaeMble 3HauUEHHS 9/1eMEHTOB BOJH (BHICOTA H NEPHOA) He HOJK-
HBl NpeBLINIaTh 3HAYEHHH, Onpeje/sieMbIX B COOTBETCTBHH C TPeGOBaHHAMH
n. 13 mo BesrMUHHe CKOPOCTH BeTpa B KaXKAOH rpajauuu W pasroHy (Wiad
NPONONKHTENbHOCTH). BHICOTH BosH i Y -HOf OGecneueHHOCTH cJjeayer of-
pefeniTh B COOTBETCTBHH ¢ TpeGoBaHHAMH m. 15.

14. Tlpn cnoxmoit KOHGHTypalun GeperoBOH 4epTH CPEAUIO BLICOTY
BOJIH Ay;, M, HEOOGXOLUMO OTIpeleIfiTh o hopmyne

Fra= 011 2552 + 21 (ha + B + 13 (B2 +2,) + 35 (hd + Ag), 189 (152)

rie fn, M, (npu n=0; *=1; *2; +3) —cpeanne BHICOTH BOJH, KOTOpbie
JOMXCHBI PHHHMATBCA coriiacHo puc. 116(38) no pacuerHoii ckopoctu Bert-
pa u npoexuuaM ayueil D,, M, Ha HanpaB/JeHye [VIaBHOTO Jyya, COBNaaaio-
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Ta6auya 96

w, P(Rp) npu &, M
M/C
1 I 2 | 3 4 5 6 7 8 9 10
9 | 061

10 0,81

11 0,87

12 0911 010

13 | 092 | 0,36

14 | 094 053

15 094 | 0,64 | 0,05

16 | 095| 0,71 | 0,16

17 | 096 ] 0,76 | 0,3

18 [ 0961 0,79 | 0,41 | 0,03

19 096 [ 0,81 0,49 0,1

20 | 097 083 055 0,19

21 10970851} 06 | 027 003

22 | 097 | 0,86 064 | 0,34 | 0,08

23 097 | 087 068 | 04 0,13 | 0,01

24 097 | 088 0,7 045! 0,19 | 0,03

25 0971 089 073] 049 | 024 | 006

26 098 [ 0,9 0741 053] 029 ] 0,10 0,01

27 0981 0% 0,76 | 0,57 | 0,33 | 0,14 0,03

28 098 ) 091} 0781 0,59 | 0,37 | 0.18 0,05 0,007

29 | 0,98 | 0911 079 0,61 | 041 { 0,21 0,08 0,016

30 [ 098] 0921 08 | 063]| 0,44 | 0,25 0,10 0,028 0,003

31 09811 0921 081 ) 065 047 | 028 0,13 0,045 0,008

32 ] 098] 092 081 067 | 049 | 0,32 0,16 0,062 0,017 0,002

33 | 0981 093] 083]| 069 052 | 0,34 0,19 0,084 0,025 0,004

34 0,981 0931 083 | 07 0,54 | 0,37 0,22 0,1 0,038 0,009

35 | 098] 093 084 0,71 | 0,56 | 0,39 0,24 0,13 0,052 0,015

36 0981 093] 0851 072 | 057 | 041 0,26 0,14 0,067 0,022

37 [ 098] 094 085 073 0,59 | 0,44 0,29 0,17 0,082 0,032

38 0981 0941 086 | 074 | 061 | 046 0,31 0,19 0,10 0,042

39 0981094 08| 075 | 0,62 | 047 0,34 0,21 0,12 0,054
I 40 0991 0941 087 ] 0,76 | 0,63 | 0,49 0,36 0,23 0,13 0,066

LIero ¢ HanpasJjeHHeM BeTpa. JIyuH NPOBOASTCH M3 PaCUETHON TOYKH HO né-
peceuenus ¢ auHHel Gepera B HanpasJaeHusix 6= *+22,5n, rpag, oT r1aBHOrO
Jyua.

CpenHuil nepuon BoJH onpefessercss no GeapasMepHON BeJHUHHE _ﬁ";/_

KOTOpasi mpuHuMaercs cornacHo puc. 116(38) npu ussectnoir Gespasmep-
o h

HOH Be/UuHHE gWrz". CpenHIo LJIUHY BOJH CJEJyeT OonpejensTb no gopmy-

Jae 187 (151).

Ilpumeuanne Koudurypauus GeperoBoil uepThl NPHHHMaeTCA CJAOXKHOH, cCm Be-
Ly
Ly
HHe H3 PacyeTHOH TOYKH B CeKTOpe =45, rpaj, OT HaNpABJCHHA BeTPa MO NepeceueHHs C
TIOJBETPEHHEIM Geperom; NPy 3TOM HPENSTCTBAA C YIVIOBHIM pasmepoM MeHee 22,5, rpagn, He
YUHTHIBAIOTCH.

Ipu pacuerax snementos BosH (nm. 13, 14) nnsa ycaoBh# BoJOXpaHu-
JHIL CO CJOXKHOH KOHurypauuei GeperoBoH 4epThl QONycKaeTcs ompeje-
JsITh 9KBUBANEHTHBIA pasrod Dy mo gopmyJe:

Dy =027[Do+ 085(D; + D_,) +05(Dy + D_y)l, 190

JHYHHA >2, rie Ly u Lx — COOTBETCTBEHHO HauGO/IbIINI ¥ HaUMeHbIIMi Jy4H, NPOBeEH-

rie Dn, M, (n=0; =1; *2) — dakTHyecKHe PasrOHLI N0 Jy4aM, KOTOPHIE NPOBOASATCH H3 pac-
YeTHON TOUKH IO NepeceyeHHs ¢ JuHHed Gepera B HampasJeHHAX 0= +22,5n, rpan, ot rias-
HOrO Jyya.
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Puc. 116(38). T'paduky A5t OnpeAe/eHHs 31eMEHTOB BeTPOBLIX BOAH B IMyGOKOBOAHON H MeJKOBOJAHOM 30HaX,




Tabauya 97

w p(kp) npu =, ¢
Mlcy
2|3|4|s|6|7 8|9|10|u|12|13|14 15
810,99 0,96]0,79
910991 097]0,88]0,43
10 [0,99] 0,98]0,92] 0,69
11 |1 0,9810,9310,78 10,33
12 |1 0,9810,94(0,83 0,54
13 |1 0,9810,95(0,86 (0,64 |0,2
1411 0,98{0,9510,8710,7 0,37
15 |1 0,9810,95/0,89(0,74 0,47 ] 0,11
16 |1 0,9810,960,89(0,77 (0,551 0,22
17 11 099109609 [0,79(06 [ 0,32 0,05
1811 0,9910,96]0,91(0,8110,641 0,39 0,12
1911 0,9910,9610,91/0,82(0,67| 0,45| 0,19 0,022
20 (1 0,9910,96(0,92|083]07 10,5 | 0,25| 0,053
21 |1 0,9910,9610,92{0,840,71| 0,53 0,3 | 0,005
2|1 0,9910,9610,92(0,85]0,73( 0,56 | 0,35 0,14 0,02
23 |1 0,9910,9710,92|0,86|0,741 0,59| 0,39 | 0,18 | 0,041
24 11 0,9910,97(0,93|0,86(0,76 | 0,61 0,42| 0,22 | 0,067 0,008
25 |1 0,99 (0,9710,93(0,86|0,77| 0,62 0,45 0,25 0,095 [ 0,015
26 |1 0,9910,97(0,9310,87(0,78 | 0,64 0,47 0,28 | 0,12 0,028
27 11 0,9910,97(0,9310,87{0,78 0,65| 0,49} 0,31 | 0,15 0,042 | 0,004
28 11 0,9910,9710,93(0,8710,79( 066 0,51} 0,34 | 0,17 | 0,059 | 0,010
29 |1 0,9910,9710,93(0,88]0,79| 0,67] 0,52| 0,37 | 0,2 0,077 | 0,010
30 |1 0,9910,97(0,94|0,88(0,8 | 0,681 0,54| 0,38 | 0,22 0,095 | 0,024| 0,003
3111 0,9910,97(0,9410,88108 | 0,69| 0,55| 0,39 | 0,24 0,11 |{0,033|0,006
32 |1 0,99(0,9710,94(0,89(0,81( 0,7 | 0,57] 0,41 | 0,25 0,13 | 0,044/ 0,008
33 |1 0,9910,9710,94089/081| 0,7 | 0,58 0,43 | 0,27 | 0,14 |0,055| 0,013 0,001
34 |1 0,9910,9710,9410,89/0,821 0,71 | 0,58} 0,44 | 0,29 | 0,16 | 0,066 0,018} 0,003
35 |1 0,99(0,9710,9408910,82] 0,72 0,6 | 0,45 | 0,3 0,17 (0,077} 0,023 | 0,004
3611 0,99 (0,97 10,94{0,89{082| 0,72| 0,6 | 046 | 0,32 | 0,19 {0,087 0,029 0,006
37 |1 0,9910,97(0,94{0,89|0,82| 0,73] 0,61 0,47 | 0,33 0,2 0,098| 0,036 | 0,008
38 |1 0,9910,9710,940,8910,831 0,73] 0,61 048 | 0,34 | 0,21 [0,11 | 0,042 0,012
39 |1 0,9910,9710,94|090§083| 0,74| 0,62( 0,49 | 0,35 | 0,22 |0,12 }{ 0,049 0,014
40 |1 0,9910,9710,94]0,91]0,83( 0,74] 0,62] 0,5 0,36 | 0,23 [0,13 {0,056 }0,017

NMpumevanue Ilpu t=Ic nas Bcex 3naventuit ckopoctu serpa p (kp) = 1.

15. Bricoty BoaHbl i %-HO# 0GCClEUEHHOCTH B cHCTeMe frg;, M, cJe-
AyeT onpeiefsiTb YMHOXKEeHHeM cpeJHell BHICOTHI BOJIH Ha KOIPODHUHEHT k;,
npuHHMaembiii no rpadukam puc. 117(39) nas GespasmepHO# BeAHUMHLI
gDIW?. Tipu cnoxHoil Kondurypauun Geperosoii uepThl 3Hauenne gD/W?
LOJXKHO TIPHHMMATBLCA N0 BesudnHe ghrn/W? u BepxHeil oru6awomei Kpusoi
puc. 116(38) Hacrofllero npuaoKeHus.

ITpu onpeneneHHH 3J€MEHTOB BOJH C YYETOM NPOJOIKHTENBLHOCTH Hel-
cTBHsA Berpa Aas cayuas gf/W<gD/W? suauenne gD/W? no/KHO npHHHU-
MaTbcsi 1no Beauuute gH/W Ha HuKHeH TIODH3OHTa/BHOH IUKaze pHc.
116(38).

16. ITpesbllieHHe BepIIHHLI BOJHbI HaJ PacyeTHbHIM YPOBHEM Ts, M, CJe-
Lyet onpefesTb no 6espasmepHoii Beanuune Ns/f; (puc. 118(40)) nas gau-
HOro 3HaueHus hi/gt? npunumas H/dr;z=0,5.

IIpu ckopoctu Berpa W>=25 M/c monyckaeTcsl yBeJIHYHBATH HpeBbILIe-
HHe BOJIHBI HajJ PacueTHbIM YpoBHeM 1 Ha 10%. L

Ipumep 49. Onpenenutb sjeMEeHTH BETPOBBIX BOJH Hry, T, Arz B TOuKe
P rary6okoBofHOU 30HL. BeTep mocTosiHeH TO CKOPOCTH W HampasJielHIo.
Cxkopoctb Berpa W =18 m/fc, pasron D=350 xM. ITpomo/mkuTe bHOCT feii-
cTBHA Betpa £=6 u.

Pemenne. Bouncasem senuunubl -g"—% = 10586 u ngi =11760. Tlo
BepxHel oruGammed Kpupofi rpaduxa, NPUBELEHHOro Ha puc. 116(38),
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HAXOJAUM COOTBETCTBYIOILHE 3HAUYEHHS (gwi; ) =0,11, (%V’f%) = (,0825,
t

(—%)D= 4,9 u (TJ;-)[ = 4',2. Tax xak (ghm) (ghm) y TO_CpellHlOIO BBI-

COTY BOJIHHI Foa =27 M onpeznessieM 10 BeJHYUHE (g‘%) = 0,0825,
¢

a cpepunii nmepuog T=7,7 ¢ — 1o
BeJHYUHE (—gVT t=4,2. [To dop-

myne 187 (151) cpemnss AJauHa
BOJIHBI

< 9,81.7,72

)\rll: W:Qa M.

Mpumep 50. Haiitn cpenuion
BEICOTY BOJIH i B Touke P riy6oxo-
BOJIHOM aKBAaTODHH Ha KOHIUE Jyua,
HanpaBJeHHe KOTOPOro COBMAanaer
C HanpaBJeHVeM BeTpa, a CKOpOCTh
setpa W mepemenna (puc. 119): Puc. 119. Cxema k pacuery snementon

BOJH TIPH HEPEeMEeHHOH CKOpPOCTH BeTpa

Ha TepBoM yuacTke D;=40 Kwm, BJO/b Pa3roHa.

W,=20 m/c;

Ha BTOpoM yuacTtke Dy=60 kv, Wy=25 m/c;

Ha TpeTbeM yuacTke D3=>50 km, W3=30 m/c.

Pemenune.

s nepsoro yuactka gD,/W,% =980 u no puc. 116 (38) gh, /W2 =
= 0,047, otkyna £=1,9 m.

Otrouwenue gh,/W,?=0,03

1 1 no puc. 116 (38) g“" =330.
P CymMupyem omocmeﬂbume
PasTOHHI

gAD, | gD,

“Wa +W22 =330 -} 941 = 1271.

3arem ¢ puc. 116 (38) cuu-
Ma_eM OTHOCHTEJ/IbHYIO BBICOTY

hy? -
-gw—:z- = 0,052, ortkyaa h,=
= 3,3 M. AHnajJoruyHeiM o6pa-

30&) gE/Ws —-0(236 Hanee,
gW2_510 H g 2_|_gD3__

= 510 4 544 = 1054
CooTBeTcTBeHHO, ghy) Wy2=
=0,0475, M cpelHss BHCOTA
BOJHLI B pacueTHo#i Touke P
53 =4,4 M.
PR Mpumep 51. Bemoauurs ne-
—— 06X0EMbIE IOCTPOEHHUST AJS O1l-
pefeseHHsI 3JME€MEHTOB BOJH B
pacueTHOf TouKe P npy nepeMeH-

Puc. 120. Fpaduueckue nocrpoenus aag on- HOH B IPOCTPAHCTBE CKOPOCTH
pelefieHHs 5]eMEeHTOB BOJH -B  pacyeTHOH

Touke P MO 3ajaHHOMY MO0 BETpa. Betpa (puc. 120).
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Pewenmne.

U3 pacuernoit Toukn P mpoBoAMM TuIaBHHIE Jyy B nanpasaenun I0C,
COBMafaloIHi € TOYHOCTHIO J0 22,5 rpaj ¢ HanpaBJeHHEM BeTpa B OKPECT-
HOCTH PaCyeTHOH TOYKH, N GOKOBBIE JIyuH C HHTEpPBAJOM B 22,5 rpaj B cexkTo-
pe *=67,5 rpan or rnapHoro ayuya. JIlyuam npHcBaHBaeM NOPsAKOBBIE HOMEpa
n=—3, —2, —1,0, 1, 2, 3. Kaxawuiit ayu nenuM Ha yuactku D;, Dy, D,, ...
D;, B npenenax KOTOPHIX CKOPOCTb AOJ/DKHA M3MEHAThCS He GoJee, 4eM Ha
5 m/c, u HanmpaBJenne — He GoJee, weM Ha 22,5 rpaj; HaxonuMm, Janee, npo-
exuuun D*, Do*, D3*, ... Di*, KoTOpBIE paccMaTpHBaeM B KaYeCTBe pacyeTHHIX
orpe3koB pasrona. Ha puc. 120 npupesieHa yKasaHHasa pasGHBKa TOJbKO N5
ayua n=1. _

IMpumep 52. Onpenenutb BLICOTY BOMHH /1, M, B PaCUETHON TOYKe ry6o-
KOBORHO#H 30HBI DK NEPEMEHHOA B MPOCTPAHCTBE CKOPOCTH BeTPa. 3HAUECHHS
BHICOT BOJIH /1, IO JTyuaM npHBegens! B Taba. 98.

Tabauya 98
TMopankoBhlil HO-
Mep Jayua i -3 | -2 -1 0 1 2 3
IBLIcora By 08 | 09 | 09 1 1108 04

Pewenue.
Onpeneaum cpeiHlol0 BHICOTY BOJH B pacyeTHoit TouKe mo (opmyJe
189(152)
Fra=0,1 Y2512 F 21 (0,9 + 12) + 13 (0,92 4 0,8%) + 3,5 (0,87 + 0,42) =
=01V F38F188+28 =0,1V846=092 um.

Mpumep 53. OnpenennTs CPEAHIOI BHICOTY A H CPelHHil NEDPHOA T B pac-
4eTHOU TouKe npu pasrone D =500 KM u NpONO/IKHTEIbHOCTH Ae/iCTBHA BETPa
t=18 y gas 3afaHHOTO BOJHOONMACHOTO HaNpaB/eHus ¢ 00eCHeYesHHOCTHIO
1 pas B 25 et (F=0,04%) mo nmoBTOpseMOCTH IpafallHii CKOPOCTH BeTpa,
npuBefieHHON B Taba. 99.

Tabauya 99
Cpatauin ckopocTt | g1-12 | 19,1-16 | 16120 | 201-24 | 24128
IMosTopaemocTs
TKOPOCTH  BETpa
e (W), % 60 22 59 1 0,1
Tabauya 100
h=1M =2 =3 =4 =5 =6
g g s g g g
=® - o S _ e - o
=l s 2|88 E|&|8 8|88 |8|2)&
B - =~ | = = | == = s | = = a e | =
1 2 3 4 5 I 6 7 8 9 10 11 12 13 14
10 60 |0,81 (486
14 22 0,94 20,68} 0,53 11,66
18 59 1096 566 0,79| 4,66| 0,41 242 | 0,03{0,177
22 1 0,97 | 097 0,86| 086 0,64 0,64 | 0,34(0,34 | 0,08 | 0,08
26 0,1 |0980,098] 0,9 | 0,09 0,74[ 0,074} 0,53 0,053| 0,29 | 0,029 0,1 } 0,01
n
Fe 2 P (kp)e(W)=T6,01 17,27 3,13 0,57 0,11 0,01
1
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Pemenue.

Ha ocroBe ta6a. 99 cocrasasiem ta6a. 100. B cTon6unl 1 n 2 sanucemsaem
cpeanne ckopoctu Betpa W pasi Kaxjoil rpajaldd M HX TOBTOPSEMOCTH
(V).

CornacHo TpeGoBanuaM m. 13 no sanaueHusM Ge3pa3MepHBIX MapaMeTpPOB
gDIW? u gt/W w puc. 116(38) onpenesnsieM BBICOTH BOJH A8 KaXKaok CKO-
pocTu BeTpa, npuseseHHoN B Ta6ba. 100. PesysabraTel cBoguMm B Tadu. 101,

3ajpaeMcs BbICOTAMY BOJH A= Tabaruya 101
=1,2,3,... 0] '

,2,3,..., M, B COOTBETCTBUH CO |W wel 10 ] 1 18 9 % l
3HAYEHUAMH, I[PUBEAEHHBIMK B |
raba. 100, HO He mpeBHILIANIHMH l Y 12 | 23 | 85 | 48 | 62 \
BEJHUKH, MOMeIeHHbIX B TadJ. - 101,

ITo Ta6n. 96 onpenensieM kKoahduuuentsl p(kp) ANA 3afaHHBIX 3Haye-
HHB CKOpPOCTEH BeTPa H BBHICOT BOJH. Pe3ysibTaThl 3amHChiBaeM B CTOJOLLI
3,5,7,9, 11, 13 ta6a. 100.

B croa6um 4, 6, 8, 10, 12, 14

tabn. 100 ans Kaxmod CKOPOCTH 5%
BETPA 3alHCbIBa€M TIPOH3BEJEHHA gfggng
p(kp) ¢(W). o dpopmyne 188 ou- gpogs! = 7
penensieM obecneuesnocts F 3a- #7997
JAaHHBIX 3HAYEHHH BBICOT BOJIH, CYyM- H,%;? / -
MUY N0 BEPTHKAJIH COOTBETCTBYIO- 07 ]
IHe BEJHYMHB, TPHBENEHHBE B  ppsl-— - —L | of H
croabuax 4, 6, 8, 10, 12, 14. Pe- g7 I
3y/AbTaThl HAHOCHM Ha KJeT4aTKy (2 |
BEPOATHOCTEH, pHC. 1_21 (3HaueHune 05: / |
F, cootBerctBylomee #=1 M, Ha pu- '1 / )
CYHOK HE HaHeCeHo). = VAR
Kpusylo pacnpegenenus seicor 2 LT
BOJIH 3KCTpanojupyeM B 06jacThb r 7 / 2 \ )
MaJIbIX OBecrmeyeHHOCTEH H CHHMA- FE |
eM ¢ rpadHKa BHICOTY BOJHBI A= C )/ ' /
=5,4 M, oTBeyawlnylo ofecrneyen- 70 I
noctu F=0,04%. o / I p
B cooreercTBHH ¢ TpeGoBaHus- B / |
mu 1. 13 mo 3HaueHUAM Gespasmep- 20 F }
HblX napamerpos gD/W? u gt/W u - / |}
puc. 116(38) ompexnensiem nepuomst 30EF L
BOJIH /IS KaxKI0H CKOPOCTH Berpa, - 4 i
npuseneHnoit B Tada. 100; pesynb- C o Ll L, L
TaThl 3anucpiBaeM B Tabu. 102. “ 7 4 5678007274
PesyabraThl pacueToB o6ecre- A A

4eHHOCTH F 1epHONOB BOJH T MO
¢dopmyse 188, anasoruuno pacue-
TaM 00ecneyeHHOCTell BbICOT BOJIH
h, ¢ yyeToM orpaHUYeHHU}, 3aJaBae-
MBIX Ta6J1. 102, npuBegensl B Taba. 103. 3nayenus koabpunuenTos p (kp) on-
pefenenb no Taba. 97. PeayjbTaThl HAHOCHM Ha KJIETYATKY BEPOSTHOCTEH

‘(puc. 121). CpenHuil nepHoA BOJH T, COOTBETCTBYIOULMA o6ecneyeHHocTH F=
=0,04%, paBen 11,0 c.

Puc. 121. Pewumubie (GYHKUHH BHICOTHI
h (1) u nepuoga < (2).

Tabauya 102

W, Mmjc 10 14 18 22 26

T C 53 72 88 10,2 11,4

181



T=1lc =2 =3 =4
3 3 3
" ® ~ 2 _ by - 2 - 2
S0 I - I - I T (R -
B e a o ", o, o o, o a
1 2 3 4 5 6 7 8 9 10
10|60 | 099 | 594 | 098 | 588 | 092 | 552 069 | 414
“ |2 |1 22 098 | 2156 | 095 | 209 0,87 | 1914
18 | 59 [ 1 59 | 099 58¢ | 096 | 566 | 091 5,37
22 | 1 1 1 0,99 099 | 096 09 | 092 | 09
2% | o1 | 1 01 | 09 | 0099 | 097 | 0097 | 093 | 0003
n
F= 2 P (kp) ¢ (W) = 88,40 87,29 82,82 66,92
1

NMpumep 54. Haifitu aneMentsl BoAH A, T, A B Touke M ray6OKOBOAHOM
30Hb (puc. 122) ¢ yueTOM cJ0:KHOrO KOHTypa O6eperoBoil yepThl NPH MOCTO-
SIHHOM N0 CKOPOCTH M Hampasjenuio cepepHom Berpe (W =21 wm/c) ¢ npo-
JOJKHTEJBHOCTBIO ero feficteus {=6 y.

)99 @0 0w £0 80 e
171 O A Y Y

Puc. 122, Cxema s pacyeTa 5J1eMEHTOB BOJH C-YYETOM CJOXKIOIO KOHTypa Gepe-
roBoil yeprhl,

Pemenue. Brmonnsem no xapre (puc. 122) neo6xomumbie moctpoe-
HHS ¥ ompejenseM BeaHyuHbl D, (taba. 104).

Tabauya 104

& _1o080; (&%)
b |7 ; (—w—a)r""
n ns Dm g;'
rpaa KM wi
gh, | W? By m
—3 —67,5 73 1624 0,055 2,47
—2 —45 63 1401 0,052 2,34
—1 —22,5 128 2844 0,0675 3,04
0 0 31 689 0,04 1,82
1 22,5 49 1089 0,049 2,2
2 45 90 2000 0,06 2,72
3 67,5 76 1689 0,057 2,55
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Tabauga 103

=5 | =6 =1 =8 -9 =10
AE : s : :
'S > o o 9 o
505 3 8|33 3|3|3|3|3)|¢z
- = ! & = = s = a = = = =
11 12 13 14 15 16 17 18 19 20 2 2
0,7 15,4 0,37 | 8,14
0,81 4,78 | 0,64 | 3,78 0,39 | 2,30 0,12 | 0,71
0,85 085 | 0,73 | 0,73 0,56 | 0,56 0,35 | 0,35 0,14 | 0,14 0,02 | 0,02
0,87 | 0,087 | 0,78 | 0,078 | 0,64 | 0,064 | 0,47 | 0,047 | 0,28 | 0,028 | 0,12 | 0,012
21,12 12,72 2,92 1,11 0,17 0,032

B nepsom cTonGie TabauLbl 3aNHCbIBaEM NOPSAKOBbIE HOMEpPa I'IaBHOTO
¥ GOKOBBIX Jyuell, BO BTOPOM — MX HaNpaBJeHHs, B TPETbEM — JAaHHbIE O Be-
suunnax D,

Pacyerst npuBesensl B Tagn1. 104. ITo dopmyne 189 (152) cpennsist BH-
€OTa BOJHBI

R =0,1V251,82"F 2T (3,047 + 2,22) - 13 (2,342 + 2,72%) + 3,5 (2,472 + 2,55%) = 2,4 m.

Mpu gh 9';3'4:0,053 Haxoaum 1o puc. 116 (38) ‘gvt=3’1: oTKyna

cpeaHuil nepnon BOJIHH t = 6,6 c. [To dopmyae 187(151) cpeanss AnuHa
BOJIHHI

Mpumep 55. Haiitu BBICOTY BOJIHBL OJHONPOUEHTHOH OGECTIEUSHHOCTH
hix B Touxe P riyGokoBomHoi 30HBI. Cpemusisi BEHICOTA BOJILI B TOuke P
h=4,4 v, ckopocTb BeTpa W =30 m/c.

Pewenune.

B coorBeTcTBHH C TpeGOBaHUSIMH, NpUBEAEHHBIMH B 1. 15, mo cpe,r-

Hell BHICOTE £ =4,4 M U CKOPOCTH Betpa W =30 M/c Haxoaum £

We
= 2342 _ 0,0479,

Ha oruGaroweit kpusoii puc. 116(38) cuumaem 3Hauenue %,g =1200.
Bxoanm ¢ aTHM 3HaueHueMm B rpadmk, npuBemeHiblii Ha puc. 117(39), u no
KpHuBO#, coorBercTBylomeli F=1%, onpenensem kiy =2,16, otkyna hiy =
4,4.2,16=9,5 m.

Mpumep 56. Onpenennts npesbilllenne BepIIHHL BOJHE B Touke P riy-
60KOBOZHOI 30HEI IpH cKopocTH Berpa W =18 m/c. Bricora BonHb B Touke P
hi% =6 M, cpefHHIT nepHOL BOMH T=7 C.

Pemwenue,
B coorseTcTBHM C TpeGOBaHUSIMH, NpPUBEJEHHHMH B M. 16, npu
IZ—;: AT =0,0125 1 =— =0,5 no rpapuxy, NpUBEIEHHOMY Ha pHC.

ra

118(40), onpenesieM 8 — 0,58, OTKYAa 714 = 0,58-6,0 =3,5 M.
1%
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AneMeHTH BOJH B MeJKOBOAHON 30HE

17. Bricoty BoaH { Y%-HOM obGecneyeHHOCTH A;, M, B MEJKOBOLHOH 30HE
¢ ykaoxamy gHa 0,002 u Gosee ciiegyer onpenensTe no Gopmyae

hy = kekoknkifics, 191(153)

rae kr— kospduunent Tpanchopmaunn; kp — ko3hduuMeRT pedpakuuH; ko — oGobuIeHHbIiT

K03 GHUKHEHT NOTepb, onpefedseMble Mo Tpe6OBaHHAM M. 18 HacTOSLIEr0 MPHJIONKEHHS.
Ajury BOMH, mepeMeIlafoluXCs U3 MYGOKOBOAHOH B MENKOBOAHYIO 30-

Hy, Heo6xonuMo onpeneaats no puc. 123(41) npu 3aganubix Ge3apasMepHbIX

2
A Ara Loss cgom| JA2
yrz 7
0/9 // 1/
QWﬁ o
apy
98 Mjﬂ /1 A
A
4008 /—-’ m
47 /r‘f N
4006 //'4 RN
06 /A
900l YN
Ny’ 4
Vi
45 7 -5 -
/// -
q002
04 1—= e
90t /| LA
g
|
03 2 /’
92 1 A
qo1 40z 403 404905 a1 82 (3 0% 05 Ay

Puc. 123 (41). I'paduxu xas onpegencHus 3HauweHuii .;}‘_ B MEJKOBOA-
T

o Al'l]) 9 o
HOji B —— B npuGoiiHoil 30HaxX.

T

hl
BENMUMHAX =— —Z., NpH 3TOM MepHOX BOJH NPHHHMAETCA PaBHBIM ne-
ra gt

PHOZLY BOJIH B IIyGOKOBOJHO# 30HE.

[TpeBbinieHHe BePUIHHBL BOMHbLE HaJ, PACYETHBIM YDOBHEM 1), M, CJAEAYeT
onpeaenate no puc. 118(40) naa naHHeIx Ge3pazMepHbIX BEJHYHH on
hy ra
& -
Cpe/iHIOI0 BLICOTY BOJIHBI iy B MEJIKOBOIHON 30He ONpeNessioT TaKxe No
dopmyJe 191 (153), npunumas kg k;=1.

Boicory Boan i %-HOl 06eCneYeHHOCTH NPY NapaIeNbHbIX U NPHOAU3H-
TENBHO NPSIMOJIMHEHHBIX H306aTax cJae/lyeT onpelensith no popmye

by = kyk iy, 192

OrHOCHTENbHAS BBICOTA BOJHBI Ay/Apy npuHHMaencs H3 puc. 124 mo Ges-

pasmepHoil BejuunHe HiAra n yray o Mexkay HOPMaAbIo K uzofataMm H Ha-
npaBJieHueM pacnpoCTpaHEHHs BoJH npu rayGune H>Hyp.
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Puc. 124. 3aBHcUMOCTb KO3((PHIHEHTa H3MEHEHHs CpeliHeH Bbl-
COTbl BOJH B MPUGpPEMHOH 30HE OT OTHOCHTENLHOM TAYOHHBI H
yraa nojxxona BOJH.
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Puc. 125 (42). I'padurn nas onpeaenenud
Hyop

J—xo3pdunuenra k,r: 2, 3 u 4~ BeauHHHb :l—

™
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18. Koadduunent tpanchopmanuu Heo6Xo[HMO NPHHAMATL N0 rpadi-
Ky 1 puc. 125(42). KosdbduumeHt pedpakuun KoakKeH onpeiesatbcsa no dpop-

MylJie-
=V 3 193(154
ko Vs' (154)

nie So — paccTosiHMe MeXAy CMEXHbIMH BOJHOBHIMH JyuaMH B IJ1yGOxoBOAHOII 30He, M; S —
PACCTOSIHHE MEXKAY TEMU JKe JYYaMH 1O JUHHH, TPOXOAfIleH dyepe3 3aJaHHYI0 TOUKY MeAKO-
BOJIHOI 30HBI, M.

Ta6auya 105(39) Jlyun BoMH Ha nyiae pedpakuuu
B TJay0OKOBOJHOH 30He HEOOXOLHMO
OrHocHTeIbHAA 3uauenns koadduuKenTa kn MNPpHHHMATh NO 3aAaHHOMY HampasnJie-
raybuna npH ykaosax aua (1 : mfe) HHIO pacnpocTpaHeHHs BOJIH, a B MeJ-
H\ i
*ea 0oms | omom KOBOJIHOH 30HE WX CJeAyeT NMpoaoJ-
’KaTh B COOTBETCTBHH CO CXeMOH H
0,01 0,82 0,66 rpadukamu puc. 126 (43).
0,02 0,85 0,72 O6o6uiennbii koo duiKeHT mno-
0,03 0,87 0,76 ¢ 3anan
8’% 089 078 Tepb JOJKeH ONpefeaThCA nlc_>l fai-
X 09 0,81 - 2w vk
0,08 092 084 HbIM 3HAYeHHSM BEJHUHHBI o u yK
o 993 8:83 nonam aHa (taba. 105(39)); npu yxk-
0.3 0,98 0.95 Jonax gHa 0,03 u Gosee caenyer npm-
04 0,99 0,98 HUMaTb 3HaueHHe 0GOGWEHHOr0 K03(-
0,5 u Goxee 1 1

dHuHenTa NOTEPb paBHBIM €AHHHIIE.

IIpumeuanne 3HaueHHe KO3(PUUUCHTA Rp HONYCKAaeTCss NMPHHHMATbL MO Pe3yJbTa-
TaMm OnpefieleHus K03PHHUMEHTOB pedpakun A BOJHOBLIX Jyucil, NPOBOAUMbIX H3 PacucT-
HOIl TOuKH B HampaBJeHHsX uepe3 22,5 rpax oT rJaBHOrO Jyua.

1. Tlnan pedpakuun (puc. 126(43)) HeoGXOLHMO CTPOUTb [ BOJHO-
OMacHOro HampasJeiiusi Ha KapTe aKBAaTOPHU CO CrJIaXKeHHLIMH H30GaTaMH.
Ha yuactke KapThl akBaropuu ¢ rayGusamu H>0,5Ay; HaHoCAT BOJHOBLIE
JY4H, OTCTOSILKE APYT OT APYra Ha PAcCTOSHHM OLHON HJIH ABYX HCXOAHBLIX
JauH BOsH (Apg), M 3aTE€M KaXKAbIH U3 HUX, HaunHAs OT u3ob6artel Ho=0,5 Ary,
NpOAOJIXKAIOT JO NPOMEXYTOUHOH MeXAy NepBOH M OJmxalillell K Helt H30-
6atamMn. B Touke mepeceueHHs JaHHOTO Jyda BOJH C NPOMEXKYTOYHON H30-
6aToil Ayy caelyeT NOBEPHYTh B CTOPOHY MEHBIUMX raybuH Ha yroa Aa, on-
peleseHHBIt cOracHO cXeMe u rpaduky, npuBefleHHbBIM Ha puc. 126(43),
TAe o — yrosl MexIy HanpaBJeHHeM Jyya H HOpMaJsbl0 K COOTBETCTBYIOLLEH
npoMexyrouHoll usobare. Kpusble miaHa pedpakuuu CTPOAT YKa3aHHLIM
cnoco6oM OT rayGOKOBOIHONH aKBaTOPWH A0 PacuyeTHOH TOYKM HA MeJKOBOI-
HOH aKBaTOPHHU.

2. Pacuersbl, nonoGHble YKa3aHHBIM B NpuMeuaHuu K 0. 18, Heo6xomumo
BBINOJIHATD AJIS MEJKOBORUO! 30HBI CO CJAOMKHBIM pejbedoM AHA, B MOPCKHX
3ajuBax ¥ 6yxTax npu Hasuuuu GaHOK M APYTHX Operpai.

V3 pacueTHO!N TOYKHM NPOBOAAT IVIABHBEIY JyY B HalpaBJIEHHH OJHOLO
H3 pym60B, COBNALAMOUINX ¢ HampaBJeHHEM BOJIH B IJyOOKOBOIHOH 30He, H
GOKOBBIe Jiyun ¢ MHTepBaJoM 22,5 rpag B cekrope +=67,5 rpag oT rJiaBHOro
syua. Jlyuam npucBanBaloTCs MopsiAKoBble HOMepa n=—3, —2, —1, 0, 1, 2,
3. ITo KaxkaoMy M3 Jyueli B COOTBETCTBHH ¢ TpeGoBaHuaMHu N. 18 onpeness-
10T K03 PunueHTs pedpakuuu B8 pacyeTHol Touke: (kp)-s, (Rp)—2, (Bp)—1,...
(kp)s u HOBOe 3Hauenue oGoGuleHHOro Koadduuuenta pedpaxuuu no dop-
My.Je:

Roo=01/ 25(kg)o?+21 [(fephd+ (g |+13[ (epd+ (k)2 | +35 (epla+(kp) 5] 194

19. CpenHioo BLICOTY W CpeAHMil NepuoA BOJIH B MEJKOBOAHOH 3oue ¢
ykaonamy ana 0,001 u  wmenee Heo6XOAMMO 'OUpeAeNsATh 10 rpaduram
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Puc. 126(43). Cxema u
rpaduKH Iad NMOCTPOEHHS
niaHoB pedpakuuu.




D
puc. 116(38) nacrosmero npuiaoxenus. [To Ge3apasMepHEM BelHUHHAM £

w2

g gt & o nmM onpenensiotes A u 1.

H 55 NPHHHMAIOTCS 3HAYEHHA g7 W M oTpen .
Bricoty Boanbt i Yp-HO#l 0GecneyeHHOCTH B CHCTeMe cJe/yeT OnpefensTh
YMHOKEHHEM CPelHell BLHICOTHI BOJH Ha KO3QdHUIHeHT k;, npUHHMaeMblii 1o
rpadukam puc. 117(39) nHacrosmiero npunoxenus. Ilo 6espasmepHbIM BeJH-

H gD

YHHAM é‘},; W 55 ONpelefioTcs 3HaueHHs Kodpduuuenta ki, U3 KOTOPLIX

NPHHAMAaeTCs HaHMeHbLIHH.

Cpemnmo AJIHHY BOJIH NIpY U3BECTHOM 3HAYE€HHH CpERHEro nepuoaa cJie-
AyeT onpeaendaTb B COOTBETCTBHH C TpeﬁOBaHHﬂMH n. 13 HacrosiLiero npH-
JIO2KEHHUA.

IlpeBrbilieHe BEPIIHHEI BOJHBI HAj pacueTHbIM YPOBHEM JOJIKHO ompe-
Aeasatbes no puc. 118(40) HacrosLiero npHaOXKeHHU.

MMpumeyanue Diementsl BOJH, NEPOMELIAIOHMXCS U3 MERKOBOMHON 30HBI C YXJO-
HamMH pHa 0,001 n meHee B 30HY © ykJoHamu aHa 0,002 u Goxee, HCOGXOAMMO ONPEACHATH
COrJIacHO TpeboBaHMsAM NI. 17 W 18 HACTOAWLCrO UPHJIOKEHHS, NPH ITOM MPUHUMACTCS 3ua-
YeHHe HCXOAHOM cpeiHell BLICOTH A=/l y.

1. DneMenTH BOJH B MENTKOBOLHOMH 30He C yKJoHaMu qHa GoJaee 0,001 #
Menee 0,002 crepyer onpenensith corsiacHo TpeGoBaHusim nim. 17, 18 u 19 na-
CTOSILETO NPHJIOXKEHHs, MPHHHEMAasA B KauecTBe pacueTHbIX — HaHGOJIbILHE.

2. DnemeHTHl BOAH NMpH rAyOuHAX, NEPEMEHHBIX BLOJb Pa3roHa, Ofipe-
AeasoT caeayiouuM obpasom. ITpoduis pHa BLOJB JHHHM Pa3roHa, Hau-
Hasl OT MOJBETPeHHOro (epera akBaTOPHH, pa30HBAIOT HA YYAaCTKH ¢ Pas3iny-
HBIMH ¥ NPHOG/IH3HTENBHO OJHHAKOBLIMH B Npefe]aXx KaxAOrO yyacTKa yK-
JIOHAMHU JAHA.

[lns KoHlla nepBoro ywacrtka (OT MOABETpPeHHOro Gepera) npu JIOGLIX

VKJIOHaX JAHA HAaXOAAT CPENHIOI BBICOTY BOJH A, COTMacHO TPeGOBaHHSM
a. 19,

JLna BTOPOro yuacTka pacuer BeAeTcd CAeAYIOLUM o6pasom:

ITpu yxsonax Axa 0,002 u Gosee cpenHIO BHICOTY BOJIH ONPENEAIOT CO-
rJacHoO peKoMeHnjaauuam nn. 17, 18.

gh, gl

Ipu yxaonax 0,001 n meHee nasi Ge3pa3MepHBIX BeJHYUH Wi M
rae ,—rny6uHa B KOHUE BTOPOro y4acTka, MO rpaduky, NPHBELEHHOMY
AD
Ha puc, 116(38), HaxoAAT 3HAUEHHe %(,7‘;

BeJIH gD, q &D:
YHHY 37 CKJAAABIBAIOT C BENHYHOH S5, TAe D, — pauna pas-

ToHa BTOPOro yu4acTka;

AD D . gH.
10 3HAYEHHIO (-‘gwf+gw—f) W KpHBO#, cooTBeTcTByIOmed €% o rpa-

we
¢uky, npusenennomy Ha puc. 116(38), onpeseisiioT BeAHUHHY ghy/ W,
OTKYZa HAXOAAT CPERHIO0 BHICOTY BOJH /1, A/ KOHIA BTODOTO yuacTKa;

Cpe/HHe BBLICOTHI BOJH A/ BCEX MOCHELYIOUMX Y4acCTKOB ONpefeasioT
110 aHAJIOTHYHON CXeMe.

Mpumep 57. Onpene/nTb BLICOTY BOJIHBI OZHONIPOLEHTHOH ofecneyeH-
HOCTH hix npu rayGuHe H=3 M H mapajnejbHbX, NPUGIH3UTEINBHO JIPAMO-
JHUHeHHBIX H306aTax. Yroa nogxola o MeXAy HOpMAaJblo K H3o6aTaM M Ha-
npaBJIeHHeM pacrnpocTpaHeHHs BOJIH cocTapiser 60 rpax. Yraou ana 0,025.
DneMenThl BOJNH B riyGOKOBOAHOH 30HE: Arg=1,2 M, Arx=25 M. Kosdpdu-
LMEHT Mepexoja OT CpPe/iHell BBICOTbI BOJMHBI K BbicOTe BOAHB 1% -Ho# o6ec-
(1eUeHHOCTH Ry =2,2.
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Pewenne.
BricoTy BOJHEL /1y Blyacqemoﬁ TO4KE onpejeasem mo dopmyae 192,

Buluucasiem oTHoiueHue =— = 0,2, u no Taba. 105(39) maxozum k,=0,96,
Ta

a no puc. 124 aag o =60° cHuMaeM 3HAueHHe f/ By = 0,82, OTKY A
h,=0,98 M.
lMoacrasasa B opmyay 192 HafijileHHEe BEAHUHHBI, HAXOLUM
hyy, = 0,96.2,2.098 = 2,1 m.

Puc. 127. Kaprta axksatopuu (x npumepy 58).

Mpumep 58. Paccuntath X03pduuuesTs pedpakunn ky B MEIKOBOAHOH
sone Aas raySuusl H=20 m (puc. 127). Vcxomnas miauna BosaH Ha ray6o-
KOBOJLHOI aKBaTOpHH Arz =206 M.

Pewenne.

Kospduunent pedpaxuuu Rp HaxoanM Ha OCHOBE NpeABAPHTEJLHOrO

nocrpoenus naana peppakunu (puc. 127), Hawnmsad ¢ ray6wn H= —)‘2'—" =
=103 m.

Paccrosimue So Mexny gyyamu I u 2 BHGHpAEM ¢ TAKUM PacyeToM, YTO-
6Ll JiyyH NMPOXOAMJIH MO pa3Hble CTOPOHB OT pacueTtHoi Touku A. Ha kapre
OCYUIECTBJISHO CraXKuBaHHe H306aT (UITPHXOBBHIE JHUHH Ha puc. 127) u
00603HayeHbl NMOBOPOTHBIE TOYKH B MeCTaX MepeceyeHHA Nydell ¢ NMPOMEXY-
TOYHBIMH H306aTaMu. B aTHX TOUKax noc/jeqoBaTelbHO HaXOLHM BEJTHUYHHY
yraa ap; MeXAy HanpaBjeHHeM HCXOJQHOTO Jyya H NepNeHUKY/JIapoM, BOC-
CTalOBJICHHbIM K NPOMexyTOuHOH uzobGarte. OmpenensieM Takxke OTHOWIEHHE
ray0uH na npeAblAylleli u nocieayoulell n306aTax K HCXOAHO#H AJIMHE BOJ-

HBI Apg, ¥ 1O HoMorpamme (puc. 126(43)) naxoaum yroa nopopoTa Kaxaoro
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ayya Aop;. OTKIanbiBast 3HayeHue Acp; OT HanpPaB/IE€HUsT UCXOLHOrO Jyda B
CTOPOHY MeHbIIMX IMyGHH, onpenenseM Hampab/eHHe pedparupoBaHHOrO
ayua. Pacyers! cBegensl B Tabu. 106.

Tab6araya 106

Homep | Homep | H;_y, il f_"_l Hygy, H£+_1 %o | A%ph
A TOUKH M Aex M Aea rpaa | rpaa
1 100 0,48 90 0,44 20 | 0,2
2 90 0,44 60 0,29 34 1,5
1 3 60 0,29 40 0,19 6 |05
4 40 0,19 30 0,14 27 | 25
5 30 0,14 20 0,1 41 5
6 20 0,1 15 0,07 18 | 25
7 100 0,48 90 0,44 54 105
8 90 0,44 60 0,29 40 | 2
9 9 60 0,29 40 0,19 25 | 2
10 40 0,19 30 0,14 27 | 25
i1 30 0,14 20 0,1 41 5
12 20 0,1 15 0,07 30 | 45

C 1OCTpPOEHHOro .MJiana pedpakuuu cHHMaeM 3HayeHuss Sp=15 MM H
S=23 mM, u no ¢opmyse 193(154) BrumcasieM KospuuHeHT pedpakuan

B Touke A (kp)a= V-;—g =0,81.

Mpumep 59. Onpenenuts BBICOTY BOJH OJHOUPOUSHTHON oGecrneyeH-
HOCTH i H CPEHIOW IJIHHY BOJH A B Touke ¢ riyGunoii H=7 M. Ykion
auna aksatopun 0,01. Koadpopuuuent pedpakuun kp=0,8. Kosppunuent me-
pexofa OT CPEAHHX BLICOT BOJH K BHICOTAM BOJH OJHONMpOUEHTHOH oGecme-
yenHOCTH kiy =2,42. Micxoxuble seMeHTH BOJIH Ha rayGOKOBOAHOM aKBaTo-
puu ra=3 M, =80 M, 1=7,2 c.

Pemenne.

Bricoty BosHEL /iy ompenensiem mo ¢popmyae 191(153). Kosdpduuuent
TpaHchopMauMH R,, BXOAALHUE B 3Ty GopMyay, HAXoAuM 10 puc. 125(42),

Ile OTHOLIEHHIO TE' =§6=0’088 Ha KpuBO I COOTBETCTByeT 3Hau€HHE
‘a
k, =0,935. OGoGuienHb#l kK03bdUUUEHT TOTEPDL HPU _——0 ,088 u ywxa0-

Hy nua 0,01 (ta6a. 105(39)) &, _.O 85. INoacrasass SHal!eHHﬂ k., =10,935,
k,=0,8, £k, =0,85, kiy=2,42 u h., =3 m B bopmyay 191(1563), Haxoaum

Ty = 0,935.0,8-0,85.2,42-3 = 4,6 u.

Jauny BosHel ompexeasieM no puc. 123(41). Bxoas B rpaguk ¢ na-
pametpamu A\, = 0,088 u hx/g = 0,009, CHUMaeM COOTBETCTBYIOLIEE
3HaueHne Ah,=0,775, otkyaa r = 0,775-80 = 62 M.

I'lpumep 60. Onpenennts 0606uleHHbll K03 duuuent pedpakuun kyo b
pacueTHO!l TOYKe MeJKOBOJHOH 30HH. 3HayeHHs K03()dHLHEHTOB pedpaKunu

kp 110 JTyyaM, onpejle/ieHHbIe B COOTBETCTBHU ¢ TpeGoBaHUAMH 1. 18, npusene-
Hbl B Tada. 107.

Ta6ruya 107

[Mopanxosblii HO-
Mep ayya n -3 2} =110 1 2 3

Kosdduuuent £, | 0,14 | 0,35 |0,59 0,81 | 0,45 | 0,35 0
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Pemenne.
O6o6Giennbiii KoapdunuesT pedppakuny B pacyeTHOH Touke no opmy-
ae 194

kpo = 0,1 V/25-0,813  21(0,45% F 0,50%) + 13(0,35° + 0,35%) + 3,5-0,1% =
=01 Y164 F116F32 +0,1=017¥31,3=0,56.

Mpumep 61. Onpeie/uTb 5AeMEHTH BOAH A, A, T, Hix B MEIKOBOLHON
30me ¢ ykaoHamu jHa 0,001 mpu ckopoctu Berpa W = 18 M/c, pasroHe
D =50 km u ray6uie H=7 M.

PemeHnue. .
5. 1] .
BespasmepHble BeJHUHHEI ng?=9—'8—15§19—= 1512 u g‘% =9’f—83=0,212.
Mo puc. 116(38) naxoxum %— =0,027 u —g{%= 2,1, oTkyna 71:9&;’;8—2=
=0,9 M, _=2’—;';—8 = 3,9 c. ITo dopmyae 187(151) cpepusia AMHHA BOJHLI
- 98392
A= 5314 =24 M.

Jlanee, HAXOAHUM BLICOTY BOJIHEI OJHONPOLEHTHOH oGecneyeHHOCTH
hig. Tlo puc. 117(39) maa kpupoit F= 1% cuamaeM 3HaueHHs Ko0a(ddu-
unentoB (B)p=2,16 u (&)x = 2,22, cOOTBETCTBYIOIIeé DaHEE BHIYHCJEH-
HEIM 3HAUEHHAM %V[':' = 1512 u ‘%ﬁ=0,21.

Tax xak (ki) p< (k) #, TO 0 TpeGOBAHHAM, TPHBEACHHBLIM B 1. 19, K03(d-
(HUIUEHT Iepexosa OT CPEIHUX BBICOT BOJIH K BBICOTAM BOJIH OJHOIPOLEHTHON
o6ecrieyeHHOCTH NMpUHHMaeTcs paBHBIM k;=2,16. CnenoBatenpho hiy =2,16-
-0,9=1,9 m.

Mpumep 62. OnpenennTtb npeBLHILIEHHE BEPILMHDE BOJHBI OJHONPOLEHTHOM
06eCcneyeHHOCTH Hal PacyeTHHIM YpOBHeM (Ns)1y -B TOYKe P MesKoBOAHOI 30-
HH ¢ ray6uHoit H=7 M npu cxopoctu Betpa W=18 mlc. DieMeHTH BOJH B
Touke P A1y =1,9 M, A=24 M, 1=3,9 c.

Peme#nue.

[TpeBrilenye BepIINHBI BOTHBI HaJl, PACUETHEIM YPOBHEM 1) ONpeE/IsSeM
no rpaduky, npuBeJeHHoMy Ha puc. 118(40).

BxoaneiMy napaMeTpaMu B rpaduK ABASIOTCH:

By 1,9

g 9,839

7
= 0,292,

=0,0127, —
0,012 %

":):"=
COOTBETCTBEHHO BTHM IapaMeTpaM HaXOAUM (%s)1yx//15%=0,61, oTkKyZAa
()1 =0,61-1,9=1.2 m,

MMpumep 63. OnpenenuTs CpefHIO BEICOTY BOIH A B Touke P MeJKOBOZ-
HOH 30HBI. Berep mocTosHeH Mo CKOPOCTH u HampasjeHuio. CKOpOCTb BeTpa
W =25 m/c. Pasaron D=8 km. I'1y6unsl nepeMeHHb no pasrouny. [Ipoduap gua
B10JIb JIMIHH PAa3TOHA M HANpaBJEHHe BeTPa [I0Ka3aHbl Ha puc. 128.

Pemenue.

Pacuer BOJIH B MeJIKOBOZHOH 30HE € YUETOM NEPEMEHHBIX [y6HH BHIION-
1I1€M IO PEKOMEHRAIHSIM, H3NOXKeHHBIM B 1. 19 nacTostmero npusioxennus. Ha-
4¥Has OT MOJBETPEHHOro Gepera akBaTOPHH, NPOMUID JHA BAOAb JHHUH Pa3-
rona pasGuBaeM Ha YJacTKH C Pa3/THIHBIMH H IPUMEPHO ONHHAKOBLIMH B TIpe-
Jenax Kaxaoro ydacTka ykaoHaMHu AHa (puc. 128).

B cootBercTsuu ¢ n. 2 MOACHEHHH K M. 19 HacTOAWeEro NpPHAONKEHHS

BXOAHM B rpaqué npUBeAeHHBI} g% go%% 116(38), co 3naueHusimu napa-
METpPOB % =5 = 0,125, 7' = —’—625— = 47,04 u HAXOJAMM, UTO B KOH-
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7k
Ile TepBOr0 yuacTka % =10,113. Bce pacuerhi BejeM 0 peKOMEHAALHAM
aas yxaoHos AHa 0,001 u menee.
59,8

Jlas BTOpOro yuactka HaxoAHM gvﬂ,’-= =57 =0,0784. Beoas B TOT

xe rpaduK OTHOIIEHHs ——~00113 " gH’ =0,0784, cuumaem BeJHUH-

AD;
HY JONOJIHMTEJNBHOIO pa3roHa g_W_ = 120 KOTOPYIO CKJIaJibiBaeéM C OTHO-

CHTE/JLHBIM pasronom BTOpOI‘O y4acTKa, H HaXOJUM YCJOBHBIA Pasrod Aasi
BTOPOrO yyacTka Wzl—l' gD’ =120 4} 78,4 = 198,4. BxoauMm ¢ yc/J0BHBIM

Do=bnm

=8m Ha=br1
BT TTITIIITT I TIII T

Puc. 128, Cxema x ompejie/ieHHIO SJEMEHTOB BOJH NPII [iepeMeH-
HbIX rA1yGHHAX BLOAb PasroHa.

H,
pasroHoM B rpadMK H C yyeToMm mapamerpa ng =0,0784 onpegeasem
gh” =0,012, OTKyZa HAXOAMM HCKOMYIO CPEIHIOI BHICOTY BOJHH /iy =

0,012 250
=—95 = 0,76 M.

daementbt BoAH B NpuGoAHO# 30He

20. Boicoty BOJHH B NpHGORHOH 30HE Aup1y, M, HEOGXOAMMO Ompe-
JeaTh AJsS 3afaHHbX YKAOHOB Aua (1 :m,) mo rpadukam 2, 3 u 4 puc.
125(42) HacTOSIIIEr0 NMPUJAOKEHHS; NPH 3TOM IO 6e3pa3mepnoﬁ BeJIHYHHE
H h
= TPHHHMAETCH 3HaveHHe ""1"

T

.H COOTBETCTBEHHO OnpeAeasnercs fupiyx.

JlnuHy BOJIHEI B npnﬁoﬁﬂoﬁ 30HE Aup, M, CTEIYeT olnpejessiTh 110 BepXHeil
oruGaroueit kpusoil puc. 123(41), a npeBbinIeHHe BePUINHBI BOJNHBI HaJ pac-
YeTHBIM YPOBHEM 1s, M, — N0 BepXHelh orubaiomes xpusoi puc. 118(40) na-
CTOSIIETO TPHJIOXKEHHUSI.

Koadduuuenr nepexopa k; mp K BHICOTAM BOJH 3anaunoil i Y%-Hoit oGec-
MEeYeHHOCTH B NpHOOAHON 30He caenyeT npuHUMaTe no taba. 108.

Tabruya 108

OGecneyeHHOCTh
BLICOT BOJH I, % 0,1 1 2 5 13
Kosdduunent &np 1,15 1 0,95 0,9 0,85

21. Kputnueckas ray6una Hyp, M, npu nepsoM oOpyLIeHHH BOMH 6e3 yue-

Ta pedpaKiluy JONKHA ONpENeNsThed /7 3aJaHHBIX YKAOHOB AHa (1:m.)

no rpaduxkam 2, 3 u 4 puc. 125(42) HacTOAILEr0 NPUIOKEHHUS; NPH 3TOM IO
h; Xp

6e3pasMepHOi BeNHUHHE P MPHHHMACTCS 3HAUEHHE == H COOTBETCTBEHHO
T ",

onpezpeasercs Hyp.
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Kpuruyeckylo ruyOusy ¢ y9eToM pedppakluy BOJIH HEOGXOLUMO onpeme-
JATh METOAOM NOCJEeA0BATE/NbHBIX HpI/IﬁJ'IH}KeHHI(;I. ITo pany 3agaBaeMblX 3Ha-
yeHu#t raybun H B cooTBeTCTBHM ¢ TpeGoBanusMu nn. 17 u 18 macrosdiero

h
NPHNOKEHHs ONMPENeJAIOTCS BEJHUHHB ——- W 10 rpadukam 2, 3 u 4
g

Hyg

puc. 125(42) — coorBeTcTBYIOIINE UM 3HAUEHUS £ » U3 KOTOPBIX MpUHAMAET-
T

¢ Hyp, unc/ieHHO coBnapamwlliee ¢ OAHONR U3 3afaBaeMblx ray6un H.

1. Kpuruueckas ray6una npu nepsoM oOpyuennn Hyy, 6e3 yuera pedpak-
LMK Onpele/sieTcs CaeNyIOUM o6pasom:

ho ok
NOJAraioT B MEPBOM NPHOMINKEHHH —; = —o j ompefelsioT [0
8T g

H
puc. 125(42) ¢ yueroM yxJona jaHa 1:m, napamerp 21y ray6uRy

7‘”!
prl;
TPHIEMAIOT corjacHo TpeGoBauuaMm n. 17 mo puc. 125(42) u taéa.
105(39) snauenus KO3GPUIHEHTOB Ky, ky H — COMJIACHO TpeBoOBaHHAM 1. 15—
3naueHHe ko3buLneHTa Ry (Besauunna kp=1 1o yciosumo);

onpefensior no ¢opmyae 191(153) sruicory Boaunl i %-HOH o6ecneyelr-
noctu h;, noaaras i=19%;

%y
NpUHMMAlOT MO pHc. 125(42) ¥ NMO 3HAUEHUIO MapaMeTpa — ¢ yue-

2
~ T
TOM YKJIOHA AHA 1:M, BEAMUHHY ——, OTKyJa ONpELeAsIOT H, (npn-
mep 64).

}_‘I'Jl

2. Kpurnueckyio ray6HHY mpu nepsoMm o6pymennn Hyp ¢ yuetom pedpak-
LHH ONPEeAeadOT METOAOM NMOCJASNOBaTEJbHBIX IIpPIﬁJIH)KeHPlI‘:[. lefl 3TOM 1ep-
Boe 1IpHOJIMKEHNE BBINIOAHSETCA TaK XKe, KaK u 6e3 yuera pedpakuuu, a no-
cleAywlline — ¢ yyetroM kKoahoduuueHToB pedpakunu £y, onpeneiseMblX 1o
TpefoBanuaM, usIoxeHubM B 1. 18. Pacyer BexeTcst 10 4MC/IHHONO COBIIA-
JEeHUS ABYX IOCAENOBATENbHO ONpefeneHnbx Hyp (npumep 65).

22. Kputuyeckyio riy6HHy, COOTBETCTBYIOULYIO HOC/HEAHEMY OOpYLICHHIO
BOJH Hyn NpH NHOCTOAHHOM YKJOHE NHA, C/IeAyeT ONpeResiTb N0 GopMmyse

Hyn = k5 Hy, 195(155)

rae km — Koadduunent, npuuuMaembii no Taba. 109(40); n — uucjo o6pyuwenuii (BK/IOUas
epBoe), IPHHHMAeMoe U3 psifa n=2, 3 U 4 NPH BHIIOJHEHNH HEPABEHCTB

i

£ 043 u kM1 <043,

[Mpu yknonax gna 6osee 0,05 ciefyer npuHUMATh 3HAYGHHE KPHTHIECKON ruy-
6unbl Hyp=Hyn.

[MTpumeyvanue [lpn mepeMeHHBIX YK/IOHAX JHA AONyCcKaercs npuuuMatb Hyn To pe-
3ysbTaTaM [OC/e0BATEIbHOrO Olpelle/leHHst KPHTHUECKHX TIYyOHH JJIsL y4actKoB 1Ha C I10-
CTOSIHBIMU YKAOHAMH.

Tabauya 109(40
Ykiaon nua 1:m, 0,01 |0,015 0,02 | 0,025] 0,03 | 0,035} 0,04 | 0,045 0,05

Kosduuuent kn 0,75 |0,63 056 |05 |045 |042 [04 |037 |035

Kpurtuueckylo TrayGHHY, COOTBETCTBYIOWLYIO IIOC/eLHEMY OGpPYLIEHHIO
BOJIH NIPH NepPeMeHHBIX YKJAOHAX AHA, ONPefeJsoT NyTeM IOocJef0oBaTeNbHO-
To pacuera KPHTHYECKHX IMIyOHH B NpuOOfiHOH 30HE AJA y4acTKOB QHA C IO-
CTOSHHBIMH yKJIOHAMH. [TepBas xputHueckas ray6una onpenessseTcss B COOT-
BeTcTBHH ¢ 1. 2]. Bropas n nocieaywouse KpUTHYSCKHe TIyGUHEL Onpenensi-
I0TCSl MyTeM YMHOXMEHHA TIayOHHBI npenbayliero o6pymenus Ha kosddu-
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IHEHT Ry, MpUHHMaeMblit o Ta6a. 109 (40) B 3aBHCHMOCTH OT yKJjoua TOTO
yuyacTKa AHa, FAe NPOUCXOLUT NpeAbiayllee o6pyeHHe.
Tay6una nocaenHero o6pyieHus
Hyn = kiky. . . ky_yHyp, 196

J0JI2KHa yAOBJETBOPATDH YCJAOBUIO
Biky... ky_y < 043,

rie n-— yucao obpyieHuit (BKmouas nepsoe). Takum o6pasoM pacuer clefyeT NpOn3BOAUTE
10 TeX IOP, MoKa npoH3BeAeHHe KoadduuuenTos He craner Meliee 0,43 (npumep 67), 1o npu
STOM OHO He ZOJIKHO NMpUHHMaTheAd Menee 0,35.

BBICOTH! Anp1y% H AJHMHBL Anp BOJIH, COOTBETCTBYIOUINE KPUTHUECKHM TJy-
GuHAM BTOPOrO ¥ MOCJeNYIOLHX 0o6pyHeHH#, onpenensiorcs coraacko m. 20.
Koadduunent mepexona k;mp K BHICOTAM 3aJaHHON OGECNEUEHHOCTH CJe-
LyeT npuEUMAThL no Taba. 108.

NMpumep 64. OnpenequTh KPHTHUECKYIO rayGuny FH,, TnpH nepsoMm
o6pywennu BoaH Ge3 yuera pedpaxuuu (£, = 1) u aJeMeHTH BOJIH B NpH-
60HHOI aoHe hap 1%, Mgy "inp TIPH ray6une H =5 m. BEICOTH BOAH Bent1o=

=6,5 M, b, =3 M, aauHa BoJH A,=76 M, NepHoA BOAH T =7 C. YKJOH

aua 0,02,
Pewenue.
hrnl% -

g

I3
IMo puc. 125(42), monaras B TepBOM NPUGTHKEHHH 4-—_‘2=
g7

=0,0135, ¢ yueroM ykjoua jaua 1:m,=0,02 onpereasem

98 72
_;p’ = 0,115, otxyza Hip1=0,115-76 = 8,7 m. CoraacHo TpeGopaHusm,
T
H
H3J0XeHH M B 1. 17, npu mapamerpe XKM =0,115 npuHumMaeM no puc.

125(42) u Taba. 105(39) snauenus KOSQ)Q);:IIU.HCHTOB k., =0,925u £k, = 0,87,
a 10 YCNOBHAM NpHMEpa HAXOMUM Kyy = 'h"—“‘: 3 =2,16.

ITo dopmyae 191(153) naxoaum h1%)1_0925 1,0-0,87-2,16-3=5,2
npu ray6ure fHgp1=8,7 M.

M (g _
Mo puc. 125(42), npunumas g_z o osT 0,011, ¢ yuetom

H,
ykaOHa aHa 1 :m,=0,02 onpenensienm _AK_ = 0,09, OTKYa HCXOAHAS KpH-

THUecKas raybuHa F,=0,09-76 = 6,8 M. JlanHoe npub/HKeHHEe CACAyeT
CUHTATh OKOHYATENLHBIM.
BricoTy nmpHGOAHOA BOHBL finp 1y Aast raybuusl /=5 M onpeneasem

no puc, 125(42). BuiunciseM mnapamerp Iﬁ=%=0,066 H CHHMaeMm op-

h
JHHATY ";%2% = 0,008, OTKYJAa /inp1x = 0,008-9,8-72 = 3,8 m.
JauHy npuOGORHONK BOJMHEL knp onpejessieM Mo BepxHeil orubaiouiei

kpusoi puc. 123(41): oTHOWeHHIO ii=0,066 COOTBETCTBYeT 3HAaueHHe
by - T
- = 0,74, 0TKY1A hyp = 0,74:76 = 56 u.
Tl
[IpeBrilieHne BEPUIMHEL NPUOOHHON BOJHBI HAJ PACYETHLIM YPOBHEM
onpejeaseM no BepxHe#t orubaiowed kpusoi puc. 118(40). Bxoaubimu

h
napaMeTpaMu B rpaduk aB/IqIOTCA —1’—"%’-"’- = 0,008 1 — = 0,066; opaunara,
gr

COOTBETCTBYIOLIAA 3THM napamerpam My/fnp1x = 0,84, OTKyJla "y =
=0,85-3,8=3,2 M, ‘
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Mpumep 65. Onpeseauts KPUTHUECKYIO MAyGUHY HpH MepBOM 00py*
wenni H,, ¢ yuetom peppakumu BoAH. Bricota BOAH heix = 6,5 M,
hep=3,0 M, anuua BOAH A, =76 M, mepHoA BOJH T=7 C. YKJIOH AHA
0,02. 3uavenus ko3dduunentoB pedpaxunu Ha raybusax: =10 u,
§,=0,9: H =8 M, ky=0,7; H=6 ™, k,=0,7; H=4 M, ky,=0,4; H=2 u,

=0,5.
’ Pewenue.

B nepsoM nupuG/aHMKeHuH, roJgaras ?:—ﬁzﬁ=0,0135,
¢ yueToM ykJaoHa jaHa 1:m.=0,02 onpeaeasem no ’puc. 125(42)
{K
i"' =0,115, otkyna Hep1=8,7 u.

" Bo BTOPOM npuGAMKeHuu no puc. 125(42) u Taba. 105(39) mpHuu-

MaeM C Y4YeToM HapaMerpa 7""" = 0,115 3nauenus KoabpPUUHEHTOB R,=
T
=0,925, k,=0,87 u mo ycaoBusim npuMepa HaxomuM k,=~0,8 (mo nH-

hra 1% 6’5
TEPNONALMA A rayOuusl M, =87 M) u ki = - v 2,16.

Mo dopumyre 191(153) (fx)s =0,925-0,87-2,16:3-0,8 =4,2 M npu

_ (o) _ 42
raybune Hyp1=8,7 M. Ilo puc. 125(42) npu = s =0,0088 u

H,
yrjaone aHa 1 :m.= 0,02 npunumaem %pl] =0,072, otkyna Hepn=

=0,072-76 = 5,5 M. "
B Tperhem mpuGanxeHHH ompereaseM mo puc. 125(42) u Tabx. 105(39)
sHayenuss k,=0,96, k, =0,87 u no ycrosuam npumepa ki = 2,16 u
, = 0,63 (npu H = 5,5 M). Bricora Bosnn (41%)u = 0,96-0,82-0,63-2,16-3=
(fisg)u 3
2 9,8.49

=3,3 M. INo puc. 125(42), npunumas
H,
M — 0,06 u Hopm =4,5 M.
3 p
1

B yeTBepTOM NpPHONHIKEHHH, BHINOJHUB aHaJOTHYHbIE BBIYKCJIEHUS, NO-
ayyaem hix=0,99:0,81.0,63:2,16:3=3,3 M, Hypiv=4,5 M. Takum o6pa-
30M, TpeTbe NpUBJHKEHUE ABAAETCS OKOHYATEJbHBIM, H B KAayeCTBE pacuer-
HO# npuHUMaeTcs r1y6uHa Hyp=4,5 M.

Mpumep 66. OnpefesuTh KPHTHUYECKYIO FJIyGHHY, COOTBETCTBYIOLLYIO
CTBOPY IOCJEAHEro o6pyuenus Boad Hyn npn nocTosHHoM ykjone ana 0,02.
Kpurnueckas ray6uHa B cTBope nepsoro obpyiuenust Hyp=7 M.

Pemenue,

Kpuruueckylo ray6uHy Him, COOTBETCTBYIOLLYIO NOCJAeIHEMY Ofpyllie-
HHIO BOJIH TpM NOCTOSHHOM VKJjoHe, onpexeisieM 1o ¢dopmysae 195(155).
Koshduuuest £n=0,56 npu ykione nua 0,02 npuaumaem'no ra6a. 109 (40).
[Tonaraem n=2 u nposepsieM cooTHolenust k" 2=1>0,43, k"1 =0,56. He-
paBencra m. 22 He Bbimoausiorcst. IlogcraBasst n=3, naxoxuMm k2=
=0,56>0,43, k*~1=0,562=0,315<0,43. CaexoBarenbHO, #=3, T. €. BOIMOXK-
HBl Tpu oOpymwenua. Hdanee, nogerasass B Qopmyny 195(155) kn=0,315,
HaxoguM Hyn=0,315:7=2,2 m.

Mpumep 67. OnpenennTb KPUTHUECKYIO TYGHHY Hyn COOTBETCTBYIOILYIO
nocneqHeMy oGpYIIEHHIO BOJIH IIPH NMepeMeHHbIX yKJAoHax aHa (puc. 129) n
npu 37eMeHTax BOJH, 3aJaHHBIX B npuMepe 64,

Kputnueckas rayGusa nepsoro o6pymenus Hyp=6,8 M.

Bbicora BosHbBI Ha TayOuHe mnepBoro o6pyueHus A 4 =52 M (npu-
Mep 64).

ITepBoe o6pyiueHue BOJHBI NPOU3OHAAET HA yyacTke AHa ¢ ykaouom 0,01
(puc. 129). Ilo Ta6s. 109(40) npu 1:m =0,01 Haxonum kr=0,75.
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Cornacio m. 22 onpenensieM KpUTHUECKYIO TJYGHHY BTOPOro oGpyLIeHUs
l_llcl)2=k]HKp]=0,75‘6,8p=5,1 M. p y y y l py

Bropoe ofpyluienne npousoiner mocae nepsoro nepesoMa npoduias ua
yuacrke aua ¢ ykaosom 0,02, xoropomy no ta6.1. 109(40) coorseTcTByeT KO-
apouunent k2=0,56. CaexoparenbHo, KpuTHUECKash IMIyGHHA TPeTbero 06-
pyweHus Gyaer paBHa H,<p3=k2H,{pz=k1-k2-HKP1=0,75-0,65-6,8=2,9 M.

260

730 93 37

Pacy. ypobers
Z

YHA0HS! 0,01 6,02 @qf) 6“)
Bacemeasm) 280 100 (V40140
Taybunsi, 1 | ) S S o

Puc. 129. Cxema npoduan gHa pas onpenenenus KpuThueckoii rayGuil
Hyn npn nepeMeHHBIX ¥KIOHEX.,

Kpuruueckasn ray6una Hyps npunuMaetcs ray6uliof nocexnero o6py-
IIeHHA BOJH, TaK KaK Tnpou3sefeHyue K03QHIHEHTOB kn, YLOBJETBOPSET yC-
JIOBHIO 1. 22: k) + ky=0,42<0,43.

daemMeHTHl BONH HA OFPAXKACHHOH aKBATOPHH

23. BoicoTy audparupoBaHHOH BOJHBI Ay, M, 11a OFpakAelioi akBaTo-

pHH 11e06X0LHMO onpeaensitTb no popmy.e
hy = kahy, 197(156)

rie kg — ko3ppuumenr audpakunu BOJH, onpeleseMblil corjiacHo TpeGoBanuam mn. 24, 25
u 26 HaCTOALICTO TIPUJIOXKEHUs; fi; — BLICOTa HCXOLHON BOJHBI { %-Hoil oﬁeonelenmocm.

B xauecTBe pacueTHOl NPHHHMAETCA HCXOHAA AJIMHA BOJHEL A Ha BXOJe
| ¢ B aKBaTOpHIO.

]'[p-n pacuere 3J€MEHTOB BOJIH Ha OrpaXKIEeHHBbIX aKBAaTOPHAX B KayecT-
B€ HCXOIOHBIX CJeAyeT NPHHHUMAaTb BOJIHBI O'I'KpblTOﬁ AKBAaTOPHH BHE 30HLI
BJHAHHASA OrpajuTeJbHbIX coopymeﬂnfl, a HMCHHO!: I'IPH OTpaxXXJaeHHy OLAHHOY-
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Puc, 130 (44). T'paduku naa onpenenenus sHaueuuit kodsddunueyrop 1o




HBIM MOJIOM —Ha (POHTE BOJHBI, NPOXOAALIEM Yepe3 TOJIOBY MoJa, a npH
OrpaK[JeHHY aKBATODUH JABYMS MOJaMH — Ha (POHTE BOJHHI, NPOXOASIIEM
yepe3 ro/oBy OJHKAaHILero co CTOPOHLL MOPS MOJA.

OvuepraHue ¢poHTA BOJHE, AU(parupoBaHHOH OKOJO TOJOB OrpajgH-
TeJbHBIX COOPYKEHHH, JOMKHO NPHHHMAThC:

a) B 30HE BOJHOBOH TEHH — [0 OKPYKHOCTH ¢ LeHTPOM B [0JIOBE COODY-
sKeHUS W PajHyCOM, PaBHEIM PACCTOSIHHIO OT TOJOBLI JO PaCyeTHON TOUKH;

6) BHe 30HBI BOJMHOBOH TCHH — TIO

Dz LT 7 TT_ 2pﬂMoﬁ, HOPDMAJbHOH K HCXOAHOMY
L Ll y4y BOJIH.

a9 N — e 24. Koadpduuuent pudpakuut
NN \ka——’ ! BOJIH Rpo A1l aKBATOPHH, OrpaxkjieH-
48 \\\\ BLLL | HOl OJMHOYHLIM MOJOM (NpH 3ajaH-
, NNED do HOM 3HaYeHHH yraa B, rpaj, OTHOCH-
97 ) N TeJbHOI'O PACCTOSIHHS OT T'OJIOBBEI MOJA
?\\\ \\\ J0 TOYKH B DAacYETHOM CTBOpe% U

|
46 TN N 3HaueHMM yraa @, rpai), CiAeLyer
x NN NPHHHMATb B COOTBETCTBHH CO CXEMO#
45 AN n rpadukamu puc. 130(44) corwacto

N INTPHXOBOH JIMHHH CO CTPeJKaMH.

a4 N 25. Koadppunuenr audpaxumu
N BOJIH Ryc Ha aKBaTOPHH, OTpaXkAeHHOM
43; 73 755 8 WG, CIOAMLMMHCA MoXawmy, HEO6X0UMO

ONpeAeNaTb 7o GpopmyJe

Puc. 131 (45). T'paduxu 3HayeHuii xo- ke = Raoexs 198(157)

HTO . .
9D GUUHENTOB Yo e Pex — KOIQOHUHEHT, TNPHHEMACMBI 10

puc. 131(45) nnA BaHHEIX 3Hauctidii BeaH-
yuH Crx ¥ kgr.

Bennuuna Crx onpenensiercs no ¢popmyane

A+ A+ B
Crxz_—_—l+232+ \ 199(158)

rie A; 1 A, — DaccTOAHUA OT IPaHMUEl BOAHOBOH Tewn (I'BT) no rpaHuust nRudpaxmun
Boiu (I /[B), npunumaeMble B COOTBETCTBHH CO cxeMoii u rpabukamu
puc. 132(46) coraacHo mTPHXOBOHl AHHHU CO CTpPeaKaMH;
B —mupnHa BXoja B TNOPT, M, NPUHMMAaeMmass DPAaBHOIl NPOEKUMH DPacCTORHUS
MeXJy FOA0BaMH MONOB Ha ()POHT HCXOXHOH BOJHLI.
3nauenue xo3ppunuenta Ry OnpelesseTcd Tak XKe, Kak U Ko3pdu-
IHEHTA Rgo, COTIACHO TPeGOBAHHUAM N. 24 HACTOSAILErO NPHUJIOKEHHS 1Jis TOU-
KH NepeceyeHUs IJ1aBHOTO Jyya ¢ QpOHTOM BOJIH B pacyeTHOM CTBOpe.
[Monoxenue rjasHoOTrO JAyua Ha cxeMe puc. 132(46),a HeoGxonumo npwu-
HUMAaTh 10 TOYKAM, pPAaclOJOXKEeHHLIM OT TpaHulbl BoJHOBo# Tewn (I'BT)
MOJIa ¢ MeHBIUIHM YIJIOM @, Tpaj, Ha pPaccTogHHAX X, M, ONpeledaeMbIX Iio
tdopmyae
= A5y — b5, (43— B)
- by + b, ’
rae By 4 By — k03 QuIHERTH, NpPHHAMaeMble .B COOTBETCTBHH €O cXeMoil # rpaduxkamu
puc. 132(46).
26. KoappuuueHnt auppakunuy BOMH Ryp A1 AKBATOPHH, OrpaKJeHHOM
BOJIHOJIOMOM, LOJIKEH OnpelesaThes no popMyJe

2 2
ke = V B2+ £, 201(160)
rae kn ¥ kpp — K03QdruHeHTs AndpaKkuHE BOJIH, ORpeAe/sieMble COOPBETCTBOHIIO ANS TONOB-

HbIX YYACTKOB BOJHOJOMA COrJIaCHO TPeGOBaHHAM N. 24 HaACTOAWLEro MPHAONKeHHS.

27. Boicoty audparHpoBaHHON BOJIHBLI C YYETOM OTpaXKeHHS ee OT Co-
opyxeHu#l u nperpan hyor, M, B JaHHOH TOUKe OFPa’KAEHHOH AKBATOPHH He-
06X0MMO ONpefeifATh No HopMyJe

198

200(159)



661

Jona 2
BT
48

/

Jorna 1

| —7rBT

0
&

&

7z

q’b

Poey, o
&

N
R rrabreil ayYy

&
~N
T

N

>

mon2

Puc

Ay ucxobrod |
bonrer

£ fmp
> 770°
%50°
o
L A ////;go
| A | A e
TV T L L~
// ! ////A 5°
/é/ :/,/
g
| T
’////f _ //f
y LuEE
Y, /A4 i
4 I
id
7 i
I 0°
1020 30 40 30 60 70 80 99 WD _r.

. 132 (46). Cxema u rpaduku AJd onpeneineHHs BeanuuH 4 u 5.
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h)lm' = (kn -+ kor) hl' 202(161)
rae
—0,08 2%
kor = kyokykunkor'e A Vcos b, 203(162)
kpo — ko3 Punuent aAudpaknuH B cTBOpe OTpaxawiiell NOBEPXHOCTH, onpejelse-

MbiH coraacHo Tpe6GoBanusiM nn. 24, 25 u 26 HacToAlUEr0 NMPHAOKEHHUS;
k, H Ry — KO3QdUIHEHTL, OnpeleiseMule coraacHo TpeGoBannam .- 2.14 wnacrosmeii

Tl1aBbl;
fy — yron Mexnay (POHTOM .BOMHBI H OTPaxaiouieil MOBEPXHOCTDHIO, TPaf;

r
'_O‘—'OTHOCHTeJIbHOQ paccTtogiine OT

Tabruuya 110(41) X

oTpaxaiouleii NOBEPXHOCTH JIO
Monorocrs | SHaueHus k,./ npu ykaoxax otpa- pacueTHoi TOYKH MO Ryuyy OTpa-
X wawouteft nosepxuoctn (1 : mg) JKEHHOH BOJIHBI; MIPH 3TOM Hampag-
BOaHH 7 JeHHe JydYa OTpaweHHOH BOAHbI
A 1 I 0,5 1 0,25 JIOKHO TIPHHHMATBLCA M3 YCJIOBHSA
PaBEHCTBA YrJaoB MOJAXOXA M OTpa-

10 0,5 0,02 0,0 WeHHsT BOJH;
15 0,8 0,15 0,0 kor” — KO3 DHIMEHT OTPAXKEHHUS, IPHHH~
20 i 05 0,0 Mmaemblit mo Taba. 110(41); npu
30 1 0,7 0,05 yrae HakJOHa oOTpakaiole# no-
40 1 0,9 0,18 BEPXHOCTH K FOPH3OHTY GoJee 45

rpaiycoB CleAyeT NPHHUMATb KO-
3bdHUHEHT OTpaxeHus ko' =1.

IMpumeuanne BoicoTy BOMHBI H1a ONPAXKAEHHOI AKBATOPHH C MEHSIOLIMMICSA TAY6H-
HaMH JONYCKAETCA YTOMHATbL COIMacHO TpeGoBamuaM nin. 17 u 18 Hactofuero npuaoKeHns
npH HafJexallem 060CHOBaHUH.

B KauecTBe pacueTHON MPHHIMAETCS HCXOANAS JJIHHA BOMIb A HA BXOJE
B aKBaTOPHIO.
[Tpu mnosaoroctax

Iy
BOMH  —— > 50
e

1:me«>=0,5 3HaueHue
kosdpduuuenta  kKor
IIpHHUMAETCS pas-
EbiM 1.

[Tonoxkenne Ha
oTpaxaroilen To-
BEPXHOCTH TOYeK OT-
paxeHHst, OT KOTOPBIX
JIyuu Haberaolux
BOJIH NpOXOJAT yepes
pacyeTHble TOUKH, He-
c6xoauMo onpeje-
JATh CJefylomuM 006-
pasoMm.

3a orpaxalolei

TIOBEPXHOCTBIO HJIH ee
IIPOLOJI)KEHHEM  CJie- Puc. 133. Onpexnenenve ToYeK OTpaXeHHs

r ’
AYET TMOCTPOHTH 3ep- 1, /i, Ill—orpaxkaoiune NOBEPXHOCTH; 1, 2—pacyersble TO4KH; 1, 2[-

KaJbHoe 0T06pa)1(e- 3epkajsbHbie 0TOGPANKEHHS PACYETHDBIX TOUEK 32 OTPANKAOWEH MoBepXHO-
ctbio /3 /77, 277—3epKaabHbie OTOGPAXEeHHA PACICTHHX TOYEK 3a OTpa-

HEe pacHeTHbIX TOYEK xkawoweh nosepxwoctoio I1; Iy, 27 Ipp, 277—TOYKH OTpaxceHus Ha / u
U NPDOBECTH B 3TH TOU- 11 noBepxXHOCTH.

KH BOJIHOBbLIE JIYUN H3
ron0Bnl MoJsa. TOuKH OTpaxkeHHs OnpenessloTcss B MeCTaxX nepeceyeHHs Jy-
yeill ¢ OTpaxkaollel OBEPXHOCTbIO (pHc. 133).

Mpumep 68. Onpenenutb k03¢ uUHEeHTH AUPPAKUHH H BHICOTH BOJH B
pacueTHbIX TOuKax I, 2 akBaTOpHH, OrpaKJeHHOH ONMHOYHBIM MOJIOM
(puc. 134). 'ny6una H nocrostHHa. DieMeHTHl BOJH HA NMOAXOAAX K MOPTY:

hss =3,9 M, A=60 m.
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Pemenne.
Uepes roJioBy MOJia NPOBOAHM Jyd HCXOLHOTO HalpaBJeHUS BOJHEHUS

(rpanully BOJHOBOH TEHH) M ONPENesieM Yrol ¢ MEeXAy rpaHuued BOJHO-

.
BOii Tenu u ocbio Moaa (p=102°). Haxonum oTHOCHTE/bHEIE PACCTOAHUS =

OT HCXOJAHOTO (POHTA BOJHBI IO PacyeTHbIX TOYEK X YIAbi B MeXAY IpaHu-
Leli BOJIHOBOH TEHH M JHHUSMH, NPOBEAEHHBIMH OT TOJOBbI MOJIa Ha pacuer-
HBIE TOYKH.

Hcnonbaya gaHHEBIE
—_;—, ¢ ¥ B, MO HOMOTpaM-
me puc. 130(44) coraac-
HO KJIOWy OnpejenseM
JUIst KaxAoH pacuyeTHOl
TOYKH 3HauyeHHEe KO3(-
¢duiueta  gudparuuu
Rzo 1 BBICOTHI BOJIH, Bcee
JaHHble  CBOAMM B
taba, 111,

Npumep 69. Ompe-
AEJHTb K03 (HLHEHTB
andpakuuu kge B pac-
YeTHBIX TOYKaX aKBaTo-
pHH, OTpaxXXJeHHOH CXO-
JAUIUMHACS MOJIAMHU
(puc. 135,a,6). T'ny6u-  Puc. 134. Cxema k onpefenennio Kosdppuuuentos aud-

Ha H mnocrosiEHa. Dje- PakKuuH Ha aKBATOPWH, OTPANIEHHOH OTHHOUHBIM MOJIOM
MEHTBl BOJIH Ha NOAXO01e [—nyq MCXOAHBIX Boan; [/—rpannua BOAHOBOA Teww; ///-—rpanuna

— audpaxtinn; IV --GpoHT BOANM.
K nopty hs=3,9 M, A=
=60 M. lllupuna Bxona B nopt B=285 m.

Ta6ruya 111

r
n')':eu M _X‘ B, rpan kl“’ hﬂ=h5%k110
1 720 12 65 0,09 0,35
2 1260 21 —2 0,73 2,9

Pemenne.

Onpepenenne Ko3hGdHIMEHTOB AHMpAKIUHN BOMH Ry Ha aKBATOPHH, OF-
PaXAEHHON CXOASUIMMHICS MOJIaMH, MPOH3BOJHM B HHXKeYKAa3aHHOM NopsaKe.

a) IocTpoenue rpaHHLL BOJIHOBOH TEHH.

Yepes rosoBbl MOJOB NPOBOAUM JY4H, NapasjesbHble JyYaM HCXOAHBIX
BOJIH. DTH JIyuH W SIBJSIOTCA TpaHuLAMH BosHOBOH Tenu I'BT (puc. 135,q).
OnpenenseM yribl MexQy LpaHHLAMH BOJHOBOH TEHH B OCAMH MOJOB. MeHb-
mui yroa o603HaueH uepes ¢, a OoJbilnit — yepe3 ¢o. CornacHo pHc.
135, a @1 =50° u @2=102°.

6) IlocTpoenue rpaHull AudPpaKIuu.

Yepes pacuetnnie Touku I, 2, 3 B coomBercTBHH ¢ n. 23 npoBoAMM pac-
yennrie crBopwl I, II, II1. MamepsieM paccrosthus ry OT rooBu Mosa 1 u ry
OT TOJIOBHI MoJIa 2 10 pacyeTHblX ¢ctBopoB I, IT u 11l (ua puc. 135, a st pac-
cTOsIHHUs 0603Hauenbl uepes (r1)1, (Fiu, (ri)m v (21, (r2)u, (r2)u). Boi-

r r
YUCAAeM OTHOCHTENbHLIE PACCTOAHHSA -fl' " 'T% H faJjice 1Mo 3TUM pacCTodAHUAM

H yrJlaM @; U @2, COOTBETCTBEHHO, HAXOAHUM IO.rpaduKam, NpHBEAEHHLIM Ha

puc. 132(46), 3HaueHHst OTHOCHTENbIBIX BEJHYHH 71’ -X—z H OnpefesseM pac-
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crosiiug A, u A, OTknaibiBaeM noayyeHHble 3HaueHus A, mo HopMann K
I'BT wmona I srons pacuernuix ¢portoB [(Ar)1, (Ai)u, (Ar)m] Ilonyyen-
HBble TOUKH COeJHMHSIeM JIMHHel ¢ IO/J0BOH MOJa U HaXOAHM TpaHHLY AHdpak-
uun aas mosa 1 (puc. 135, @). Anajoruuno no 3Hayenusim Ap NPOBOAUM TIpa-
HULY Aupakuud Aas Mojaa 2. PacueTsl Mo onpejeseHuio rpaHHl Andpak-
1nu Mosos 1 u 2 cesenbl B Tagar. 112,

2 Ipanuya Gugparyuy
Mona 2 t

Macumad:
0 125 250 375 600m
[OOSR e |

Macwmag :
0 125 250 375 500~
WSS U N S—

Puc. 135. CxeMmbl
a—x noctpoeinio pacyeTHuix creopos (I, I, 111) rpanuu Audpaxuuyu 1 rIaBnoro
ayua; 6—x onpeaeneHnio k03hduUHENTOB AHDDPAKIHU HA AKBATOPUM, OTPax-
NeHHON CXOARIHMHCH MOJNaMH.

Tabauya 112

s T A, A
Pzg:g;l;ue TwM ray M L{' _)_:’- .f_ _i_’ A, M| Ay M
I 795 | 720 {1325 | 120 | 57 5,8 342 | 348
I 1203 | 1128 120,05 | 188 | 7.7 7,7 462 | 462
11 1335 | 1260 {2225 | 21,0 | 81 8,1 486 | 486




B) IlocTpoeHue riaBHOTO ayya.

ITo rpatdukam, npuBeneHHbIM Ha puc. 132(46), 1Ja KaXnoro oTHolle-
HHSA % n % HAXOJHM 3HayYeHHs _X_l H T? H onpenensieM BeaHuunsl by u Bo.
Mo BoluncaenusiM BeanuuHam A, Ag, B, By u 3agaHHOMY 3HaueHHio B on-
penensiem no ¢opmyae 200(159) seauuuHbl X A8 KaXKAOTO PacYeTHOTO
creopa. OTKiaabiBaeM 3HaueHHs X (X1, Xu, Xm) BAOJb PacueTHBIX CTBOPOB
mo HopMaau K I'BT nna mona ¢ MeHbIIHM yrjaoM ¢ (Mon 1 na puc. 135,a).
CoeiuHseM TOJNyYeHHBIe TOUKH H TOYKY mepecedeHus rpanui audpaxuun P
JIHHAEH, KOTOpasi W fABJASETCS TJIaBHbM JyuoM. Toukm nepeceueHust pacuer-
HLIX CTBOPOB C TJIABHBIM JYy4yoM 0603HauuM uepes a, 6, 8 (puc. 135, a). I'nas-
Hblfl 1YY JeIMT aKBAaTOPHIO HA ABe 30HHLI, BOJHOBOH PEXKHM KOTODBIX ONpeje-
nderca gudpaxiueit 3a COOTBETCTBYIOIKHM MoJioM. ['J1aBHBIA Jiyy TaKXKe OT-
BeyaeT MaKCHMMaJbHBIM BBICOTAM BOJIH B JIIOGOM pacueTHOM cTBope. Pacue-
THl 110 OfipeJieJieHHIO MOJIOXKEHHS TJIABHOTO Jyya CBOAMM B Taba. 113.

Tabauya 113

B B,
Pacienme) 2 T3 | 3 | sun|sun]nn
I 13,25 120 t 33 | 3,0 | 198 | 180 | 130
11 20,05 188 | 45 | 42 [ 270 | 252 | 131
1 22,25 210 | 49 | 47 | 294 | 282 | 135

r) Onpenenenne KoapdHUHSHTOB JHDPAKIHK BOMH Rye.

Onpenennm yrant B4, B6, Ps  mexny I'BT opHOTO H3 MOJIOB H Hanpas-
JIeHHeM Jyyeil M3 TOJIOBbI MOJIa HAa TOYKM a, 6, 8. Ha puc. 135, 6 nogTpoeHue
BLINOJIHEHO AJS MoJia 2. Yriibl OTpULaTeNbHbIE, TAK KaK OTCYeT BENETCs OT
I'BT B cropoHy rpaHuusl audpakuuy.

° T,
[To puc. 130(44), ucnonab3ys HaiileHHble 3HAUYEHHS T’, @2 U COOTBETCT-

Byloliue yrisl By, Bg, Bs, OnpenensieM kosdduiuents nudpakunu Ry 1Js TO-
ueKk a, 6, 8. O6o3Hauum yrawl, uamepernnsle Mexny I'BT mona 2 n Hampag-
JeHHeM Jyyell OT TOJOBBI MOJIa Ha pacyeTHbie TowKu [ W 2, yepe3 B; u B2, a
yroa Mexay I'BT mMona 1 ¥ JiyuoM M3 TOJIOBHI MOJa HA PACYeTHYIO TOUKY 3 —
yepes Ps. Yranol By, P2, Ps MOJOXKHTEJbHBIE, TaK Kak OTcyeT Bedercs ot I'BT
B CTODOHY 30HBI BOJIHOBO# Tenu. Onpenensiem no puc. 130 (44) Koatpcpmme}{-

THl JUPPaKUHH Ryo ,zum pacyeTHLIX Toyek / u 2 10 3HAYECHHUSAM T, @2 H B1, B2,
a Al TOUKH 8 — 1o 5 7\ , @1 # Ba. Ilo popmyne 199(158) naxoaum BeTHUHHBI

ko3Qpuunenton Crx, npunuMas anauenus Aq, Ap (u3 taba. 112) u sanannyio
Bejauunny B. 3HaueHus: xoddpdunnenta Pex onpenensem mo puc. 131(495),
NpUHUMAs BLIYUC/EHHbIE 3HAUEHHS KO3PODUIHEHTOB Ry M Crz. Koadduuuen-
Thl JHPpaKiHu ke onpenensem mo ¢popmynae 198(157). Pacuerst mo ompe-

JejeHnto KoapduuneHToB Audparkuuu kze B TOoykax I, 2, 3 cBogum B
taba. 114.

Tabaruya 114

Homepa
TO‘leK ; ’ p 8
) 1,2,3,Fa, 0,8
pacyer- | Ha T ’% rpan arp‘;na Fro | Far |[Av¥ | Anm | Cop | boy | Bre
HbIX TJ1aBHOM.
ayde

1 a 1325{ 12,0 | 65 | —12 (0,09 (091 | 342 | 348 | 1,68 | 0,95 |0,085
2 6 |2005] 188 | 25 —8 (024 {086 [ 462 | 462 | 2,1 088 021
3 8 | 2225] 21,0 7 —7 1052 1082 | 486 | 486 | 2,21 084 0,44
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Mpumep 70. OnpenesuTs BbICOTY AHbpParupoOBaHHON BOJHEI Agor ¢ yué-
TOM OTpa)eHHs ee OT BHYTPeHHero KoHTypa aksatopuu (puc. 136). InyGu-
ua H nocrosnna. Pacuer nmpoussojguTcs A48 Touku 1. OTKoc uMeeT 6eTOHHOe
NOKPLITHE. YKJIOH OTpakalolled noepxHocTd 1:m, =0,5. daeMentn poan
Ha mopxonax K nopty hiy =4,0 M, A=60 m.

Pemenne.

a) Omnpenenenne ToYeK OTpaxKeHus.

Cornacno cxeme, npuBeneHHol Ha puc. 136, nudparupoBanHas BoIHA
otpaxaetcst ot yuactkoB AB u C/I, a no yuactky OC oHa cKOJB3HT, He OT-

Macwmagd :

0 120 7240560 480 600mM
(U B S T DO

Puc. 136, CxeMa x ompejeneHHI0 BbICOTB AHPPAarupOBAHHON BOMHDLI € yUETOM
ee OTPaXeHHsl OT BHYTPEHHErO KONTYPa aKBaTOPHH,

paxasch, Touku OTpaxeHHs BOJH Ha yuactkax AB u CZI, U3 KOTOPLIX Jay4
nocJie OTPakeHUs NpoiJieT yepe3 pacyeTHYIO TOUYKy |, onpeaensilor B COOT-
BEeTCTBHH ¢ puc. 136 n 0603HauaoT 1ap 1 lep;

6) Onpenenenue k03bGHUNEHTOB AHPPAKIHHA Kor.

Koshppunuentor andpaknum Kor ¢ yyeToM OTpaXKeHHs PacCUHTLIBAIOT
no dopmyne 203(162), npegBapuTe/bHO BLIUKCIAT KOIDPULHEHTB Ryo, Ra,
kun v R'or aast oTpaxatomux mosepxuocreil AB u CA.

Ilas onpenenenns kKo3QPUUUEHTOB Kgo BHHIONHAKT cJeayiOLHe TO-
cTpoeHusi. 13 ronoBLl Mosia B TOUKM OoTpaxewusi lap U lcp NPOBOAAT Jyuu
rap W rcp U fajee M3 Touek lap ¥ lep B Touky 1 —ayuu (ro)as u (7o) co.
Yravl mexpy I'BT wu JyuaMu rap # rep 0603HAYalOT uepes Pas H Pcp
(puc. 136). Kospduunents audppakunu kg, B CTBOPE OTPaKAIOUHX NOBEPX-
nocteit AB u CZI (B Toukax lag n lcp) naxomum no puc. 130(44), uenoanb-

r r
3ys1 OTHOIIEHHEe —;—B, % H yrJibl ¢, as, Bep.

Kosdduunentsl ks M kgx ONpemensior cornacHo tpefosanuam n. 2.14
CI;eIHH.OIg-57-75. Ilng Geronnoro nokphiTHs (no ycaoBuam npumepa) Ra=1,
a Ran=VY,J.
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Koaddpuunentn K&, B COOTBETCTBMH C TpeGopaHusaMH 0. 27 1npH

A

E>50 u1:m,>0,5 paBHbl eaunuue. IloacTaBasa 3HaueHus xoaddu-
I

LHEHTOB Ry, Ra, Ryn, Bor', @ TAKKE BEJHMUUHBI —X‘l u yroa 6, B dopmyay

203(162), naxomum 3HaueHus R,. PacueTth no onpegeneHnio xoahbuuu-
éHTOB R,, cBOJMM B Taba. 1185,
Tabauga 115

OTpa-

B, k 'hll' ky | & ot | rpaal €os 0, "‘2'

rpaa| 40 HA or

>
>’|I ~
=
)f‘l >
>'||;
x_

?’
nosepx-| rpaa] M
HOCTD

AB |102]1400( 23,3( 20 {029 | 1,16] 1
CIo {102| 510] 85|76 (009 036| 1

09| 52 1 |10]09851276( 4,6[0,17¢
09 | 1671 1 |52]0616|900[15 }0,01¢

B) Onpeaenenne BbICOTH AH(GParipoBaHHON BOJHBI Anor € YUETOM OTpa-
Kenuns. '

B pacyernoil Touke | nepecekaiotcs TPH cHCTeMbl BOJIH: HaGeralomas H
IBe oTpaxeHuble oT nosepxHocted AB u CH. KosdduuueHt audpakunu kg
nnaberaioillefl Boauibl B TOuKe 1 ompeneasem no pucs 130(44), ucnosn3ys Be-

ry
MHYKHBL =, @ H Bi, rae By — yroa mexkay I'BT u nyyom r; u3 rosioBsl MoJia

Ha Touky 1 (puc. 136); nonyvyaem k;=0,25. B KauecTBe pacyeTHOi BeJHUHHBI
kor Ui OTPAXKEHHBEIX BOJH U3 ABYX BLIYHCJACHHBIX 3HaueHHil NpHMeM HaH-
Gonbuyto Ror=0,179 (raba. 115). Pacyernas BbicoTa BOJHBI N0 (opMyJe
202(161) Apor=(0,26+0,179) - 4,0 M=1,7 M.

ITpuasoxcenue 2

TEPMHUHOJIOTHA ¥ OCHOBHbLIE BYKBEHHBIE OBO3HAYEHHUA
Tepmunoaorus

T'pasurayuontsie 8eTpossbie 80AHbL — BHI3BAHHBIE BETPOM BOJIHEL, B dop-
WMUPOBAHHY KOTOPbIX OCHOBHYIO POJIb UIDAET CHJIA TAXKECTH.

Iaementol 804HbL (OCHOBHBEIE) — BBICOTA, JIHHA H TIEPHON BOJHBL.

Hepeeysaprbie 80AHbL — BOJIHBI, 3J€eMEHTbl KOTOPHIX H3MEHSIOTCH CHY-
yajiHeiM 06pasoM.

Peeyaaprole 804Hb6L — BOJIHBL, 3JeMEHTH KOTOPBIX HE H3MEHSIOTCH.

Iocrynatesvnoie (Gecyuwjue) 60aHbL —BOAHB, BHAMMAs (opMa KOTO-
pBIX NepeMellaeTcs B NPOCTPAHCTRE.

Cros4ue 80AHbL — BOJINB!, BHAMMass (opMa KOTOPHIX B NPOCTPAHCTBE
He mepeMelllaeTcd.

Cucrema 8044 — pPSIL HOCAENOBATEJNbHLIX BOJIH, HMEIOIHX OfHO TPOHC-
XO0XKIEHHE.

ITpogpure soanbt (rNaBHblil) — JIHHHA TEepeCeYEeHHS] B3BOJIHOBAHHON MO-
BEDXHOCTH C BEPTHKAJbHON TNJOCKOCTBIO B HANPAaBJEHHH JIydya BOJH
(puc. 137 (47)).

Cpednan 60aHOBAA AUHUA — JIMHUS, CIeDPECEKAIOUlasi 3aNHCh BOJHOBBHIX
KoneGaHui TaK, YTO CyMMapHble NMJOULAAY BLIIE H HHXKE TOH JHHUH OJMHA-
KoBbl. Jlaisi perynasipHo#i BOJIHBI — NOPH3OHTaJbHAsl AWHHS, TIPOBEeHHAs Ha
ypOBHE MOJYCYMMBEI OTMETOK €€ BepIIHHBI H MIOIOIBDI,

T'pebenb 80aHbL — yacTb BOJIHBI, PAcCNOJIOKENHAs! BhIlle CpeaHel BOJHO-
BOH JIHHHUH.

Bepwuna 80aHb — HaMBBICLIAA TOUKA TPEGHSA BOJIHBL

Jloxbuna 80aHbL — 4acTh BOJHBI, PAacToOJIOXKEHHAS HHXKE CPERHEH BOJI-
HOBOH JIMHHH.

[Todowea 804HbL —eHAUHA3WIAS TOUKA JIOKOHIBI BOJIHBI.

Boicora 804HbL — npesblllleHHe BEPIIHHBI BOJHBI HAx cOCeAHEN Mojpoui-
BO# HA BOJIHOBOM npodure,
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ﬂ/luHa 80/HbL — TOPH3OHTAJJDbHOE PACCTOAHHE MEXAY BEepIIHHAMH ABYX
CMexXHBIX TpebHell Ha BOJHOBOM npoduJe.

ITepuo0d 804HbL — MHTEPBAJ BPEMEHH MEXAY NPOXOXKACHHEM ABYX CMEX-
HbIX BEPUIMH BOJH yepe3 PUKCHPOBAHHYIO BEPTHKAJD.

DpPOHT 80AHbL— NTUHKS HA TJIaHE B3BOJHOBAHHOH NOBEPXHOCTH, NMPOXO-
Jsiasi o BepuIHHaM rpe6Hs JaHHOH BOJIHBL.

Jy4 80aHbL — NYMHMS, TEpNeHAHKyAspHas (GPOHTY BOJHLI B AaHHOH
TOYKE"

Beputuna boanel

[pedero bonks Bowcoma fomrly GBE0HAR Bonnobas

AUHUA

Pacyemuend ypabers SIS
o I

- —t

L
l” wdowba Gorme - //U\ché‘wa Gonwsi

.. Anuwa Gosnsr 2

_— e

)
Puc. 137 (47). ITpoduap u sneMents BOMNLI.

CKropocTb 80AHbL— CKOPOCTb TiEPeMellenHsi TpeGHS BOJHBI B Hampap-
JIEHHH €€ paclpoCTpaHeHHS.

Pacuernoud wropm — mropM, HaGiofalONKACA OAHH pa3 B TeueHHe 3a-
nansoro psina Jet (25, 50 u 100) ¢ Takoit ckopocTblo, HaNpaBJIGHHEM, Pa3ro-
HOM M MNpPONOJKHTEJNbHOCTbIO JefiCTBHS BeTPa, NPH KOTOPHIX B PacyeTHOMN
Touke (POPMHPYIOTCSA BOJHBLI ¢ MAKCHMAJbHBIMH 33 3TOT PSJ 3J€MEHTaMH.

Pacuernas cxopoctb gerpa (npu onpeneseHyH 3JeMEHTOB BOJH) — CKO-
pocTh BeTpa Ha BbicoTe 10 M Hal ypoBHEM BOJHL.

Pacuernoul yposend 800vt — ypoBeHb, Ha3HAYAEMbIH € YUETOM CE30HHBIX
¥ TOJOBbIX KoJe6aHuil, BETPOBOrO HaroHa BOJbI, MPHAHBOB H OTJIHBOB.

Pazeon @0AH — NpOTAKEHHOCTL OXBAYEHHON BETPOM AKBATODPHH, H3Me-
peHHas Mo HalpaBJ/eHHIO BETPa.

OcHnoBHble GyKkBeHHble 0603HaveHHs
W — ckopocth BeTpa, M/c;
Mg — IIPEBbIIUEHHE BEPUIMHB BOAHB HaJ PACUETHLIM YDPOBHEM, M;

N — NMOHUX(EHHe TNONOIBLI BOMHLI OT PaCYeTHOrO YPOBHSH, M;
h — BHICOTA BOJHBI, M;

A — AJaMHA BOJHBI, M;
2n
k= 7~ BOJHOBOE HHCJO, pan/m;
T-— [EePUOJ BOJHBI, C;
X
¢ == —~ — YacTOTa BOJHE, pan/c;
¢ — CKOPOCTb BOJHbBI, M/C;

-;\— — KPYTH3HA BOJHbI,

5 — TOAOrOCTh BOJHbL;

ki A; T;— COOTBETCTBEHHO BLICOTA, JJAHHA M TEPHOL BOAH [%-Hofi ofecnmeyeHHOCTH
B CHCTeMe;
%, X, T — COOTBETCTBEHHO CPEJHUE BHICOTA, NJMHA W NEPHOL BOJH;
H — ray6uHa BoJAbl NpH PacyeTHOM YpOBHeE, M;
Hyp — KpUTHYECKAs TayOMHA BOXb, NPH KOTOPOii NPOHCXOAMT nepsoe obpylrenne
BOJH, M;
Hyny —ray6uHa BOLBI, NPH KOTOPOH NPOHCXOAMT mnociediee o6GpyuieHue BOJH, M;
(Q — BONHOBAaf HAarpyska Ha COOPYKeHue (mperpany), Tc¢;
P — BOAHOBAA HArpy3ka Ha eQMHULY AJAHHB COOpYXeHHMs (nperpaiul), TC/M;
P — BOJIHOBOE NaBIeHHE, TC/MZ
Yy — o6 beMHbIi BEC BOJBI, TC/M3;
& —— YCKOpeHHe CHJbl THXECTH, M/C3
me = €tg a, TIe a-— yroa HaKJIOHa OTKOCa (HaH JHAa) K TOPU30HTY;
(1:m,) =tg a— yKIOH AHa;
Hy ctg a — 3a10KeHue O0TKOCA, FAe Hoc —BbICOTA OTKOCHOIO COOpYKeHHA.



JOMNOJHEHHH

Honoanenue 1

ONPELAEJEHHE BOJIHOBbIX HAI'PY30K HA KPYTOHAKJIOHHBIE CTEHKH
NPYU AEUCTBHUH CTOAYHUX BOJIH

Bo/siHOBble HArPY3KH HA COOPYXKEHHS THNA KPYTOHAKJIOHHOH CTeHBI, Ha-
KJOHEHHOH K TOPH30HTY MOJ YIVIOM «, YAOBJETBODPSIOUEM HepaBEHCTBY
90°>a>>45°, Moryr GuITb OTNpefeseHbl H3JaraeMbiM HHXKe NPHOGJIHIKEHHBIM
MEeTOA0M.

1. B cooTBeTcTBHU ¢ TpeGOBaHMAMHU, H3JI0KEHHBIMU B . 2.3 u 2.4, BbI-
YUCASIIOTCS OPAHHATH! 3MIOPHI BOJHOBOTO [aBJIeHHS p, TC/M?, IJIsi coopyxe-
HUS BepTHKaJbHOro npoouas. ITo AaBJjeHHe TIPHHHMAETCA TNepHeHIUKY-
JSPHBIM K NepeAHelt TPaHy CTEHKH NpPH JI060M ee HaKJOHe.

Pacyemnsid ypobens
bode I

14,0m

A=
4935 g)/ 95 g

Puc, 138, Dniopul BOJHOBOrO XaBieHHS NPH NOAXOXE rpelis BOMMLI

Q’-TOPHIOHTANBLHOrO Ha BEPTHKANBHYIO CTEHY; O-—IOPM30HTAILHOrO HA KPYTOHAKIOHHYIO CTEHY;
6—DBePTHKANBHOTO HAa KPYTOHAKJAOHHYIO CTEHY (BHM3); 2-—B3BEUIHBAKWIETO (BBEPX); OPAMHATHI
rapaennst B Tc/M%,

2. T'opusoHTasbHas H BepTHKaJbHAs COCTaBJAIOLINE BOJHOBOTO HaBJe-
HHA Ha COOpYXKeHHe ¢ HAKJIOHHOH MepefHell IpaHblo ONPee/sIOTCS COOTBET-
CTBEHHO No Popmyaam:

Dy, =psina 204
Py =P COS @, 205

rge p U o — yKasalliibie BHIWEC BCAHYHHBL,

Mpumep 71. OnpegeauTs BONHOBbIE HArPY3KH HA KPYTOHAKJIOHHYIO CTe-
1y aatBopa (puc. 138 u 139).
_ Hcxonnble panuble: BbICOTa BOJHB A=3,0 M; CpelHss AJIHHA BOJIHBI
A=60,0 M; raybuna 3anoxenus Husa 3arsopa Hy=20,0 M; HHXHAA YacTb
creHbl, BbicoTol 14,0 M, HaK/IOHEHA K rOPH30HTY mOA Yr/ioM 45°, BepxHas —
75°; ofuias BLHICOTa CTeHbl 26 M,
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Pemenue.

1. Benda pacuer kak [Jsl COOpPYXKEHHs BEpPTHKaJbHOro npoduis, onpene-
JIfleM THI BOJHOBOIO pPeXKuMa NMpPH 3aJaHHbIX JeMEHTaX pacyeTHOH BOJIHBI H
rayOune nepen coOOpyKeHHeM.

Tak Kak paccmMaTpuBaeMoe COOpyKeHHe He WMeeT GepMbl, TO TNOHSTHE
ray6uHbl Haj Oepmoil Hg yTpaunBaeT CMbIC/, ¥ OPH ONpPENEJeHHH THUNA BOJ-
HOBOTO DeXHMa MOXeT ObiThb 3aMeHEeHO 3HayeHueM TyGHHBI 3aJ10XKEeHHST HH-
3a 3atBopa Hy=H=20 m.

Torna B cooTsercTBHH ¢ 0. 2.1 mepex coopyeHueMm nab/aiofaercs pe-
XKHM CTOSIYHX BOJH, TaK Kak

Hy=200M>15h=15.30=45wm,
Hy=H; =200 m > 1,25:h =3,75 m,

H

q )
/ g ) 5 Lacy. yoobers ol
> } 7]/1 ?7,,"2 s
e AT
p 75°
L 877 <
n 14 A el
N
4
Y
—73d Iz I T T e
-08 _l% -065
LU N8

9 4

Puc. 139. duiopLl BONHOBOrO AaBiAEHHA NIPH NOAXOLE JOKOUHBI BOMHDE

a--TORHBOHTAILHOTO HA BEPTHKANBHYIO CTeHY; G —TrOPM30HTAIbUOr0 HA KPyTOHAKIOHHYIO CTEHY;
BEPTHKAABHOr0 HA KPYTOHAKMOHHYI CTeHy (BBepx); JBapewHBatoLLero (BHU3); OpIHHATH AaBAE~
: HUH B TC/M3.

B cBs3u ¢ oTcyTcTBHEM GepMbl pacueTHasi ray6uHa f Takxke npuHuMa-
eTCsl paBHOH rayOuHe 3asoXKeHHs HH3a 3aTBopa, T. e. [ =H;=20,0 m. -
2. TTo dopmyae 3(3)
60

20
3,14-3,0 (8-3,14 50— 3)

cosof = .= 1,185 > 1,

CorJaacno mpuMeuaHnio K 0. 2.2 npu cos of>1 npuHuMaeM B JaJibHEN-
IWHX pacuerax cos of=1. CaenoBaresibHO, NpH ONpeNeJeHHH BOJHOBBIX Ha-
rPy30K Ha 3aTBOP €O CTOPOHBI OTKPLITOH aKBAaTOPHH JOCTAaTOYHO PaccMo-
TPeTb JBa pacyeTHbIX MOMEHTA BPEMEHH, COOTBETCTBYIOMIMX MOMEHTaM IOJ-
XOJla K CTeHe:

BePIUHHBl BOJHBEI ¢ BO3BbILIEHHEM Tz HaJ PacYeTHLIM YPOBHEM M OAHO-
BPEMEHHBLIM HACTyMJEeHHeM MAaKCHMyMa T'OPH30HTAJbHOH CHJBI BOJHOBOIO
JaBJIEHHsI pxp NIPH COSOl=1;

NOJOWBLI BOJHBI ¢ MOHWKEHHEM 1)z OT PacueTHOrO YPOBHS MPH COS of =

=—1.

o 2 6,28
3. B coorBerctBuu ¢ dopmynoit 2(2) npu k=—;\’—t =455~ =0,105 u nmpu
€0S of=1 BO3BbLIlIEHHE BepIUMHBI BOJIHBI HaJ pacyeTHbLIM YDOBHEM BOJAbI
0,105-3,0°
=1 =—30-1 —— 3 cth (0,105-20)-12 = — 3,5 m;
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NPH 3HAYEHHH COSof = — 1 MOHHKEHHE TNOJOUIBH BOJHL OT PaCyeTHOro

YPOBHSA
0,105-3,0°
My = — 3,0 (— 1) — ——5—— cth (0,105-20)-(— 1) = 25 .

4. B cootsetctsuy ¢ n. 3 npunoxenus 1 k CHull 11-57-75 naxoanm, uro
PaccCYMTBIBAEMOE COOPYKEHHE Pacro/OKeHO B MEJNKOBOAHON 30He, TaK Kak
H=20,0 v<0,5,=0,5:60=30,0 M. [To3TOMy OpAMHATHl 3MIOD BOJHOBOIO
AaBJeHuss Ha COOpYXKeHHe BEPTHKaNbHOTO Npodu/aA BbiYHCASEM B COOTBET-
CTBHHM C 1. 2.4

Tabauya 116

N Baray6nenue | SHaueHue kosg: .
ToueK TOUEK 2, M d)m’iuel;rosk 3nayenus BOAHOBOTO A@BAEHHR p, TC/M
3= sy gy o
[Tpu rpebue
1 w |=35] — | — py | Y
2 0 0 ky | 072 Py = kgth Pa=215
3 0,25H] 50| k3 | 043 D3 = kayh p3=13
4 |05H | 100]| & |027 Po=kah pe=08
5 H 20,0 l k;-;, 0,]7 i Ps= k{,]’l Ds = 0,5
[Tpu noxOune
6 0 0 - — Ps 0
7 N 25| — - P1=—"1"n Pr=—25
8 0,5H 10,0 ks 0,48 Pg = — ka"h Ps=— 1,45
9 H 20,0 kg 0,36 Py = — kg’{h Py = — 1,1
Ta6auya 117
Opauuathl 3mi0- Opauxaty Opaunars
Pbl TOPH3OH- SNiOpH ropi- amope Bep-
» 3aray6aenne Jg :;:‘grgag:g : 30HTAALHOTO Tnl:)l;::l)(l)l;z?'g 0
ToUeK 23?,';‘,’(";"“; HHA HA BEpPTU- o sina B?l':':ﬁ;:,o;oa ‘:,a;_' cose RaBreHus
' cu"{‘“"b“};'gmg KIOHHYIO CTEHY o
W3 ya6n. 116" Py TEIM? pia- TC/M¥
IMpu rpebue
1 —3,5 0 75 0,966 0 0,259 0
2 0 0 2,15 75 0,966 2,1 0,259 0,55
3 0,25H| 5,0 1,3 75 0,966 1,25 0,259 0,35
Ag —_ 6.0 1,2+ 75 0,966 1,15 0,259 0,3
Ay — ' ! 45 0,707 0,85 0,707 0,85
4 0,5+ | 10,0 0,8 45 0,707 0,6 0,707 0,55
5 H 20 0,5 45 0,707 0,35 0,707 0,35
[Tpu noxGuHe
6 0 0 0 75 — 0 0,259 0
7. Mn 25 | =25 75 0,966 —24 0,259 |—0,65
A | = | 6ol —oor 75 0966 | —1,9 0259 |—05
Ay . ’ ! 45 0,707 —14 0,707 -1,4
8 0,5f | 10,0 —1,45 45 0,707 ~—1,0 0,707 —1,0
9 H 20,0 -1,1 45 0,707 —0,8 0,707 |[—08
*pumevanune 3Ha4YeHH: BOJHOBOrO AABNEHHE p, ONPeAeaAIOTCS MO 3Miope
rOpH3OHTA/ABHOTO BOJHOBOI'O JaBJAeHHA NMyTeM JAWHEeHHOH HHTepPNONALMUY 3HAYEHMH IBYX
6auxaillunX pacyeTHbIX OPAHHAT BOJAHOBOTO JAaBJEHWA (B HAIUEM Cayyae—ps;—p, NpH
NOAXOXE K CTeHe rpeGHi— W p,—pg NPH MOAXOJE K CTeHE JOXGUHBI CTOAYEH BOMHBI).
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Pacuer Begem B TaGanuHoOi ¢opme (taGa. 116). 3nauenna kosdpdunu-
eHTOB Ro—Rs u ks, ko onpejigiisieM 1o rpadukam, NpUBEAEHHBIM Ha pHC. 3,4
u 5, mpn —;‘— =3,0:60=0,05n -;‘7=60:20=3,0.

ITo gampeM Ta6a. 116 crpoum 3miopLl FOPH3OHTANBLHOTO BOJHOBOTO JaB-
JIeHHs], IeHCTBYIONIEro a coopyXeHHe BepTHKaJlbHOro npodpuis (puc. 138).
5. Io npuGamxennwim ¢opmyiam 204 u 205 onpenensiem opauHaThi

6MIOp FOPH3OHTAJNBHONO M BEPTHKAJLHOTO BOJNHOBOrO JaBJEHHS Ha KPYTOHA-
KJIOHHYIO NePEHIO rpanb coopyxeHus (taba. 117).

PacueTHrle amiopsl JaBieHHst npuBefeHb Ha puc. 138 u 139.

Honoanenue 2
JAHHAMHYECKHHA PACHET BEPTHKAJIbHOW CTEHbBI NPH NEACTBUHU
PA3BHUBAIOIIHXCA BOJIH

Huxe uasaraercs MeToj pacyeTa B COOTBETCTBHH C YKA3aHHSIMH, MIpH-
sefeHHbIME B 1. 2.13 CHulT I1-57-75.

I. Onpenenenne Harpysox

1. Miamenenue BO BpeMeHH BOJHOBHIX Harpy3oK NPH yHape BOJHB O
CTEHKY uMeeT BHJ, TOKa3aHHbI Ha pHuc. 140.

Benuuunoii uMnyabca AaBJeHHH Pim SBASETCA NAOWAAL TPEYTONbHHKA,

3amiTpuxoBaHHast Ha puc. 140. BeanunHoN NaBieHHs HaBana py ABJSAETCH
MaKCHMaJIbHas OPAMHATA 3NI0PLI HaBana.

i
N\ Jmigpa umngnece Qalnenud z
B
2
/{'%’, - ik
~ /’/’;
o
///\% 700 Imopa nabara
7 2
s .
,;:.;;;]// < \
i ’ i
17
Lt
DU —

Puc, 140. Msmenenne Harpy3ok Bo Bpe« Puc. 141, dmopa umnyanca nasiaeHuit
MEeHH NpPH yJape BOJHLI B MOMEHT yZapa BOJHbI, TC-C/M2

BosBbillenne BepLinHbl BOJHB Hal CIIOKOHHBIM ypOBHEM B MOMEHT yja-
pa IpPUHHMAETCs PaBHBIM

2' = — (055H; + 0,1h), 206

2. dniopa uMNysabca J1aBJIEHH uMeeT BUJ, OKa3aHHbIN Ha puc. 141. Be-
JIMYHHA AMIYJIbCA Pim HA €IUHHLY IJHHBI CTEHKU Onpejensiercd 1no dhopmye

6,3a’c
Pim =g = 0,065a’¢c, Tc-c/M?, 207
rae a’ onpejenserca no dopmyae

r

a

2h 8nh
7= 1,6 th (FE'——-I,34) sin -x-— < L1, 208
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¢ — CKOPOCTb BOAHLI Mepesi yAapoM, onpeneaseman no opmyie
¢=121/gHj, 209

3. PaBHogefcTByoUlas BeJHYHH HMIY/bCa AABJCHHH ONpeReNsieTcs Mo
tdopmyne

1
Rim = pimky (Hc — ‘2"2’): TC-C/M, 210

rae ky’ — ocpeaHeHHLI KO3(POHUHEHT NPOCTPAHCTBEHHON HepPABHOMePHOCTH, onpenensie-
Mblii o dopmyne

bt — kya’ 1,3k, (H.—2"—a’) T,
= H.—z" ’ ra 1 __Jg,__
e
. 211 /774 A -
- T
rae ky; = 0,55+ 0,15 th -l:; 1. — o \ A
IJHHA OMOHOJHYEHHOIl CeKlUHH o e -
COOPYMEHHS. Lu _q08 TR
Touka upuIOKEeHHsT 7 | “t7 o '
R;,, HaXOXUTCSA HA PaccTosi- g6-a06 1 i N
HHH OT NMOAOLIBE CTEHKH =
: L1
23 04604 i —{— .
H@ —2'He + )
im=——gg— 2 sz ZL
[Monnoe Bpems nefict- o 0
BUs Ry, 0603HaUaEMOE Tn, 10 20 7
a TaKXKe BpeMs ee HapacTa- a
HHSA Ty — ONpENEesIOTCs MO Puc. 142. Tpaduxyu 115 onpeaedenius z, 4 .

rpadukaM, DpUBELEHHBIM
Ha puc. 142; Ha 3THX rpaHKax v -— NEepPUOJ PacyeTHON BOJHHI.
4. Dniopa jgaBjeNust HaBajsa CTPOUTCA no TpeM Toukam (puc. 143):

npu Z=2rp=~—0,75H5 pH=0;

mpu 2=0 Puo = 0.657H; 213
npu 2= H, Pun = 0,507H,.
%«: ﬂaczjypa&’///, Nt / 1
 Pacy, Pro . T e ]
T,yﬂo&m Ay } =4 ® F—? 2k

e

s (l a
i iR

Do ‘i:?*i ﬂ_ .
Poan /T/’/// *Z

Puc. 143. Jmiopnt GOKOBOro H B3BeElIH- Puc. 144, DkBuBajenTHas 3MOpa Lap-
BAIOIIEro JaBAEHHH HaBbana. NeHHS.

[To sniope onpenensierca BejuyuHa pasHOAERCTBYIOLlEH Ry M TOuKa ee
TIPUJIOXKEHHS.

5. Il mpoBepKM YCTOHYHBOCTH BEPXHEH 4acTH COOPYKENHS Ha CHABHF
(no wBaM MacCHBOBOH KJAAKH HWIH HAaICTPOHKH HAjA MacCHBOM-THFAHTOM)
CTPOHMTCSl 3KBUBAJIEHTHAsH 3NI0PA NHKOBOTO JaBJEHHS AJSA CTATHYECKOro pac-
yeTa. JTa 3NOpa CTPOUTCA NO yeThipeM ToukaM (puc. 144). O6was dopMyaa
IS pacyeTa 3KBHBAJIEHTHOTO JaBJICHHS UMEET BUJ:
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: Bimba’ 214

Pp=m =/,
cT

TNe Pim — OPAMHATA SMIOPHl HMuyAbcoB (puc. 141) Ha cooTpercrmytoweii oTmMerxe. 3Ha«
deHUst KO3(GHIHEHTOB A COOTBETCTBYIOIHX TOUCK ONpPeleAR0TCA CACLYIOLINM
obpasom:

m;’ =0 Ha BepliMHe BOJHLI (2 ==2');

mg’ = 5,0 Ha paccTosiHUM a’/2 OT BepUIMHLI BOJHLI;

m3’ = 3,0 Ha PaccTOAHHH @’ OT BEPLIHHLI BOJHbL,

my’ = 1,5 nox 6epMeHHbLIMH MAaCCHBAMH Y NOAOWIBLI CTEHKH.

Ilepuon coberBerHbIX KOMEOGAHUH CTEHKH Ter =Tz OnpelessierTcs 1o yka-

3anusmM nn. 8 u 9.

6. PaBHoaeficTByollasi B3BELIMBAIOIIEr0 NABJEHUS B MOABOAHLIX INBAX

MacCHBOBOH KJAaAKH onpeaessercs no gopmysae

Paus = 0,6 22578, 215

rAe pPuws — OPANHATA 3MIOPLI 3KBHBAJEHTHOIO «MNIKOBOTO» HaBJIEHHS Ha ypoBHe paccMartpih-
BAEMOTO I1Ba; ¢ — IIPIIHA COOPYXKEHUA MO IUBY.

7. PaBuogeficTByoniasg B3BeLIMBAIOLWIETO Aapjelliss Ha MNOAOLIBY
(puc. 143) onpenensiercs TOAbKO /15 HaBa/aa BOMHBI
Pyna
Py="5; 216

€€ MOMEUT OTHOCHTEJIbHO LUEHTPa NOAOIUBLI COOPYKEHHUsA

a
Mp=Pu 5. 217

2, MeroiMKa AMHAMHUECKOTO pacyeTa YCTOHYHBOCTH OTPAAHTENbHLIX COOPYXKEeHHHk THma
BEPTHKANbHOH CTEHKH MPH YAAPHOM BO3AEHCTBHH BOJH

8. ['opusoHTanbHO-BpalllaTesbHble KOJeGaHHA CTEHKH M0/ BOJHOBLIM
BO3JeliCTBHEM PaccMaTpHBAIOTCS B TJaBHbIX PopMax, T. €. KaK BpallaTeb-
Hble KoJe6aHHsd BOKPYT TIVIaBHBIX
uentpos O, u O, (puc. 145), nexa-

IIMX HA OAHOH BEPTHKAMH C LEHT-

e POM TSXKECTH CTEHKM Ha paccTosl-

—— Rz, HUSX r; (Bbllle UEHTPA THAKECTH)
rz,,f M rp (HHXe LeHTPa TAXKeECTH).
V,,rz DTH pacCTOAHUS ONpeNensiorT-

il Ly ¥ ¢ no dopmyae

& % 5 hoh s

& 3

S Sl v v 218
T T T R VR T YT ’

2n
A, = — —yraoBasd 4acToTa TOpH-
Puc. 145. Tloaoxerue raaBHbLIX LEHT- Tae A y acr P

pos koaebannit Oy u O,. 30HTAJbULIX KOAeOanuil
CTEHKH;
2% Y
Ay g =7~ — YrfOBbl€ 4YACTOTH BPAWATCAbHLIX Kone6aHuil CTEHKH BOKPYT TrIAaBHBIX
’ 1,2

LEHTPOB Koaebannii;

1
Mo=7, (M + 1) £V (A2 +15) — 4uahdhy; 219

] "
Y3 =g 0 — MOMEHT HHEpUMH MACCHl COOPYKEHHS OTHOCHTEALHO OCH, mpoxoasuleit
(4

yepes LEHTP THKECTH MePNEeHIHKYIAPHO TIOCKOCTH YepTewa; 3
0, = 0 4 mhy> — MOMEHT MHEpUMH MacChi COODYEHHS OTHOCHTENBHO OCH, NpoOXOoAAiueii
yepe3 LEHTP MOAONIBbI NEPNEHANKYAAPHO MAOCKOCTH YepTeKa;
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M — Macca COOPYKeHus;

hy— paccrosnue (IO BEPTHKAAH) OT IEHTPA TAWKECTH A0 MOJOWIBBI COOPY=-
KEHUS,

A, — yraoBas 4acTota COOCTBEHHbIX BPAATEABHBIX KONEGaHHi CTEHKH OTHO-

CHTEJNBHO OCH, NPOXOAsiNel Yepe3 LHEHTP MOROLIBLI COOPYKEHHS;
A2 — C,l C.F ,

1= =g 220

rae [ — MOMCHT HHEpILHH TJIOILAAH NOAOLIBb COOPYXKEHHS, a APyrue 0603HAUYCHHS NOSACHSAIOT-
Cca HHXE.

3Hak matoc nepel KopHeM B (hopMyae 219 cooTBeTCTByeT 3HAueHHIO A%

[Tpu nocTpoenun 9KBHBAJIEHTHBLIX SMIOP B pacueT NPHHHMAETCHs HaH-
GONbUIKA MepHON Te COOTBETCTBYIOIIMHA HauMeHblied yacToTe Ag, noJyyae-
Mo¥ npu 3Hake (—) nepex KopHeM B popmyae 219,

9. Ilepuona cobGcTBEHHBIX KOJeGAaHUH OFpafUTeNbHBIX COOPYXKEHHit THma
BEPTHKAJbHON CTEHKH 3aBHCHT OT >KECTKOCTH OCHOBaHMA, KOTOpas XapakTe-
pPH3YeTCA BEJHUYMHON KO(P(PHIHEHTOB MOCTENH, H OT HHEPLUHH MacChl COOpPY-
JKeHHus.

3HaueHus KO3(PQUIHEHTOB NOCTENH ONpeaeasioTcs Mo GopmyJe

C.=01Cy;

_ (@t )17/ Q. l
C"*‘C"[H"Q F ] 2’ 221

3! 0.
C?zCo[l—{—Qg—:%.—-Q-] 2%;-'

rae Co— oCHOBHOI KO3(GULUIEHT TMOCTETH, ONpeAensieMblil N0 RAHHBIM HATYPHBIX HCCJIERO-
BaHHH COODYXCHIH Wi -— NpHOGIHXKEHHO — no AaHHLIM Taba. 118 B 3aBucuMocTH
OT TOJILHHBI KaMEHHOH mocTesH d, WHPHHBI CTEHKH 10 MNOJAOWBE @ M TPYHTOB
OCHOBaHHS;
F=alc —~nnomwanb nogouwBbl MOHOJHTHOIN CEKUHH COOPYKEHHS MeXAy TeMneparypHo-oca-
AOYHbIMH IUBaMH;
Qs —Bec | M AMHHB CODPYMHEHHS € YYeTOM THAPOCTATHYECKOTO B3BeLUMBAHHS;
Cx — K030 dHLHEHT MOCTeNH ITPH YHCTOM CABHIE COOPYIKEHHUS;
C. — x0>QhHUKEHT NOCTEJH IIPH PABHOMEPHOM CXKATHH OCHOBaHHS;
C,— KO3 DHUHEHT NOCTeH NPH HEPaBHOMEDPHOM CXKATHH OCHOBAHHSI.

Tabauya 118

Kpartkaq xapaxTepucTIiKa OCHOBAHMHA Co, TC/M

Kamennas nocreap Maaoi Toauuen (d/a < 0,25 +
+ 0,30) n mecuanas MOAYIIKA HAa MJIHCTHIX FPYH-
Tax WM MOCTeAb MaJOH TOMIIMHBI HA 3aHJeH-
HBIX MECKAX . & s ¢ 4 v v o « = o o o o o « » 125150

Kamennas mnocTenb Manoil TOAIMHHBI Ha IecKax,
FAHHAX CpefiHeil NJAOTHOCTH MAH KaMeHHas mo-
creap cpeaned Toxmunsl (d/a = 0,31 +10,40) Ha
CAA0LIX TPYHTAX + . & . o v o o o o « = & o o] 200—300

KameHHast mocTexp cpefmeli TOMNHHbI Ha FPYHTax

CPEAHEH MIOTHOCTH « + v & & & » « o « « » o o | 200—400
Mounan kamennas nocreap (d/a > 0,45) Ha rpyH-

TaX CPERHEH NMIOTHOCTH . . . ¢ v v o o o « 400—600
[laoTHble oOcCagouyHble MNOPOABI, rpaBuif, raiabka,

fleCOK NJAOTHLIA ¥ MOU[HAA KaMeHHas IOCTeAb 600—800
DeToH B MemKax HMAM KJXaAKa MacCCMBOB AJst Bbl-

PaBHMBAHMA OCHOBAaHHA ., ., . . . . . . . . . .| 1100—1300
CKanbHbie OCHOBAHMS o o .+ . « . . . « + . . . .| 3000—5000

Ecau ¢ nopToBoii CTOPOHBI COOPYXKEHHSI HMEETCs TIOACHINKA KaMHs Bhillle
MOAOWBH CTEHKH, HeOOXOAHMO YYHTHIBATbh BJHSIHHE €€ OTNOpa Ha MoJoXe-
HHe raaBHbIX HeHTpoB. Ilas sroro Benuwuunny C, yBennuuBaloT Ha AC,=
=250 tc/M® Ha | M npuBefeHHOM BBICOTH MOACHINKH BHILIE MOAOUIBLI COOPY-
xenus. Ilon mpuBeseHHol BbICOTO! mMojapa3yMeBaeTcsd TOJLUIMHA CJ0S NOJ-
CBIIKH ¢ Y4€TOM NPHIPY3KH GepMeHHLIM MacCHBOM.
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10. O6mas nocjef0BaTebHOCTb PACUETOB M0 ONpejeseHHI0 Han6olb-
IIMX OTKJIOHEHHH CTEHKH OT NOJIOXKEHHS DAaBHOBECHS M0J BOJHOBBIM BO3Aeil-
CTBHEM TaKOBa:

no popmynam 220, 219 u 218 HaxoLATCA MOJNOKEHHS TVIaBHBIX OCeH, nNpo-
xoasawux yepes uentpsl O; 1 Oz nepneHAUKYJIAPHO MJIOCKOCTH YepTexa;

ONpefeJsAIoTC MOMEHTH DaBHOAEHCTBYIOWRR HUMNYJbCa JaBJeHHH
Ml w MII orHocutenpno oceit O, 1 O; COOTBETCTBEHHO;

2n g

MO BEJHYHHAM T, H %, & TAKKE Ty =F H Ty = %2—, no/b3ysaCh rpa-
¢GukoM, NpuBeAEHHHIM HA puc. 146, ompesensieM BeAMUHHY AHHAMUYECKHX
Koapuunentos kL u kI

kg
20 Luzgo

/1]
/

/
[ |

0 10 20 30 tp
tf, 2
I

1 1
Puc. 146, Tpagukn aag onpejgencHus AMHAMHUECKHX Ko3dduuuentoB ks u kj.

no dopmyaam

I gl H pgll
2k}llwlm _an Mlm 299
*= 9, NPT TN,

— 2
HAXOMMM YTJs TOBopoTa BOKpYr O; u O, (B dopmynax 222 6, = b+mr,
n 0, = 0 -4- mr,2 — MOMEHTH HWEpPUHH CTeHbl OTHOCHTEJAbHO FNABHBIX OCeH

0O, u O, COOTBETCTBEHHO).
HauGonabliee OTKJAOHEeNHE MOJAOMIBHEI CTEHBI OT MOJIOXKEHHS paBHOBECHS
6 =B (ra— hy) — a(ry -+ hy); 223
Kacare/ibHble HanpsaXeHus APH 3TOM H HX PABHOAEHCTBYIONlAS MO TOLOLIBE
COOTBETCTBEHHO PaBHbI:
Teas = Cy; R,=C,%a. 224
11. Kosppuuuent ycToiiunBOCTH CTEHB HA CABHI onpeaeasiercs no ¢pop-
MyJse
(Qa — nPyy) krp
Ry + nRy

Remn =

) 225

rae Qg — 1o e, uro B dopmyae 221;
kyp — KOIh(DHUHEHT TpeHHA MaTepHaia COOPYyXenus NO NOCTENH;

n =;-! < 1,0, rae ¢, onpeneaserca mo rpadukam, WpHBEAEHHBIM Ha puc. 147,
n
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HanpsaxeHnus y rpaneii HO,Z[OU_IBbI onpejeadioTca no dopmyae
(Qs — IM
51,9 = o] Pex) [(p+a)20+”W ] 296

rae EM — cyMMapHbifi ONPOKHIBLIBAIOLIH] MOMEHT OTHOCHTENLHO OoCH, NpOXOojfllell depes
LEHTP NOAOIIBbI CTCHKH [epNCHAHKYNAPHO NMJIOCKOCTH YepTeXa, OT JAaBJIeHHs Ha-
Bajia, B3BCIUHBAIONIErO NaBfeHHA H COOCTBEHHOrO BeCa CTEHKH;

W= a’/ﬁ-—Momcur CONPOTHBJICHHS TIIOMaAW NOAOIUBH CTEHKH Ha | M ee AJINHLL

EZ —”—:0,50
173 Tn 0,40 0,30
1)0"-"" =TT T T - / /
- /// P |
- Pl
/ |t
] '/G/J/ . V\/ .
P a1
|| /A,é '// il g
I
a5t s é ////
¢4 / . /"'
— ' L =00
—— Ty %
i 10 20 30 Tn.

.

Puc, 147, Tpaduk nas onpefenenus 3Havenui f.

Mpumep 72. TIpoussecTH AHHAMHYECKHHA pacyeT YCTOHYHBOCTH COOpYKe-
HHSA, MOJBEPTaOLLerocsi BO3ALHCTBUIO Pa3GHBAIOLIHXCH BOJIH MPH HHXEYKa-
3aHHBIX HCXOANDLIX JAHHBIX.

TFny6uubl: Ha noaxogax K coopyxenuto H=12,0 M, y crennl Hc=7,0 M,
nan Gepmoii H 5=>5,7 m. _

dneMeHTbl BOJIH: BhicoTa h=5,0 M, cpenuss anuna A=75,0 M, nepunos
1=7,8 c. Ilpn 3anaHHBIX 3JileMeHTax BOJHBI Pa30GHBAIOTCH HeNOCpeACTBEHHO
y CTeHBI, TaK KakK

H 120 H 5,7
= =24> a —B=_"=114<125.
h 5,0 k50
ITonepeyHoe ceueHHe pacCUHTLIBAEMOrO COOPYXKEHHS, nojoGpaHHOe Ha
OCHOBaHHH CTaTHYECKOro pacyera, nmoKasaHo Ha puc. 148. [launa cekuuu c
MOHOJIMTHOI HaACTpoiKoil lc=150 M. Bec u Macca | M AJHHBI coopyxe-
Husl 6e3 yyeTa THAPOCTATHYECKOTO B3BELIMBAHHSA COOTBETCTBEHHO PABHBI:

Q=206 tc, m= ra 20,91c-c%'M. Bo3BbillieHHe 1OHTPA TSKECTH COOPYKEHUS

Hag ero nopowBo# hop=>5,15 M. MoOMeHT HHepuuH Macchl.] M IJIHHBI COOpY-
XKEeHHA OTHOCHTEJIbHO OCH, TpPOXOAsllefl yepe3 HeHTP TAXKECTH NephneHmauKy-
JSIPHO MJIOCKOCTH yepTexa, 0=308,6 tc-m-c2 Bec | M aauHBI coOpyKeHHA
C yYeTOM THAPOCTAaTHUECKOTO B3BellnBaHust Qp=206—7:8=150 rc.
Pemenne.
1. o popmyne 206 Bo3BbILIEHHE BepIIHHLI Pa3GHBAIOLIEHCS BOJHBL Haf
CNIOKOHHLIM YpOBIlEM

2’ = — (05557 +0,1.50) = — 365 u.
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Ito ¢popmyne 208

a 2,5 .
=16t (5—7 — 1,34) sin 82 16.020.099 =062, omeyma o' =06250 =31 x,

2, Tlo dopmyne 209 CKOPOCTb BOJHHL Tepej YAapoOM
c=12V 98157 =9,0 um/c.

3,0mM
LM
7 *&5,0m - R
3
! : .
) "3‘—{ 2
- W
Zrp=4,3m 52/ /1 R o 2,50
L4 = 2, B
Let s NPT Y7 .,
/ - a=6mM ————
Y S e R
Pacy ypobers éng- 624 Y an—
—Z20 N\ PwooSl—— Y v |z
-_—— Purs=36 l“_‘_ v_f,oM |
Ru=347 "% =
" Rim 1457
EF—=—
)
= 4 , =
7h 'ﬁg"”\ Ipun %8 Fom™ 4, 45M
'  —
z 574 \ — .
v “
\ \ | 5
7 ~30m \ Dun=2,9 =
P43=3,52
% 2 o146
Eo I
<7~ 72, Om
AR ATASTE T T e otopy PIR TIRTLE 7 e VRNt i 1 wiwaut ! L DA
Puc. 148. Ontops nasnenus pasGuBaioWuxcs BOAH HA BEDTHKANBHYIO CTEHY
Yeaosubie 0603HAYEHHA! NYHKTHP (— —~ —)—3MIopa HMIIy bCa RaBaewndt B TC-¢/M?; CIUIOIIHAA JHHHS ( )
9ni0pht . 6OXOBOTO M BIBEUIHBAIOUIEr0 AaBAEHWIl HaBala B TC/MZ; O0CEBOR NYHKTHP (—*—'—)—OIKBHBAJEHTHAN

anpa B ‘l‘c/M2 AAR CTATHYECKOTIO pacyeTa Ha CABHI [0 IBAM.

Mo ¢dopmyne 207 3nauenue MMNyAnLCa AaBjeHHH Ha 1 M JJAHHB CTeHKH
Pim = 0,065.3,1.9,0 = 1,8 1c.¢/M2,
Mo dopmyae 211 mpu L =15 M u k, = 0,55 4 0,15 th % =0,598=0,60

OCpeAHeHHHE! KO3 dHIUMEHT NPOCTPAHCTBEHHOR HEPaBHOMEPHOCTH
, 06:3141306(7,0+ 365—3]1)
W= 7.0 + 3,65

Torga, no dopmyse 210 paBHOAeHCTBYIOWAs UMNYAbCA JAaBJAEHUH

= 0,73,

Rim =18-073 (7,0 + 3—’22) = 11,5 1¢ /M,
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a ee naevyo (no dopmyae 212)
714 365.7 + 385

Tim = 5.7 T 3,65 = 4,45 M.
Hy _ 57
[To rpadukaM, npuBegeHHHIM Ha puc. 142, npu == 3T=1’85 HAXOAHUM
1 'y

nonHoe BpeMs AeHcTBHS Rim Tn=0,10.1=0,1-7,8=0,78 ¢, a BpeMa ee Ha-
pactasus 1x=0,51,=0,39 c.
3. Moabayscy popmynamu 213, BHIYUCIHM OpAHHATHEI W MOCTPOUM 3MI0-
PY AaBJieHH i HaBaJia BOJHLI Ha puc. 148:
Ha ypoBHe 2rp=—0,75+57=—4,3 M pur=0,
Ha YpOBHe CIIOKOAHON noBepxHocTd (2=0)
Puo = 0,656-1,02.5,7 = 3,8 Tc/m2,
Ha ypoBHe NMOAOWBH cTeHKH (2=H.)
Pun = 0,50-1,02.57 = 2,9 re/mM2
PasHopeiicTBylolllas aaBneHuil HaBaja
Ry =05-43-38 + (38 + 29)-7,0 = 31,7 Tc/m.

OnpokujabiBaloOUIH MOMEHT CHJIbBI HaBala OTHOCHTEJIbHO TOAOIUBH
CTEHKH

4,3 38-1+29 702.38+429
M,=05-43-38 (—g' + 7,0) + — 5 '7'0'—3—'._3-,_8_4-_2—,9— = 155 TC-M/M.

Ilneyo r,= %4—“ = 1:1;)?’—79— = 4,90 M.
H ’

ITo dopmyse 216 B3senpaiolee AaBleHHe OT Hapajia
2,9-8,0
=g = 11,6 1c/m.
MoMeHT 0T B3BEIUHBAIOILEro AaBJeHHA HaBajla OTHOCHTE/NbHO IEHTpa
nOAOLWBLl cTeHku (mo dopmyJe 217)

11,6-8
m=F— = 15,4 Tc-M/M.

5.0
4. I'To Ta6a. 118 aas MoliHOM KaMeHHO mOCTeNH (%-: -gT):0,625>0,45)
H no gopmysaaM 221 ynpyrue xapakTepHCTHKH OCHOBaHHS COOTBETCTBEHHO
PaBHHL:
Co =500 T¢/M83;
C, = 500 (1 +2 %) ;ﬁ; = 500 (1 4- 0,385) 3,06 = 2100 T¢/m2;
C, =0,7-2100 = 1470 1c/M3;

= 8+ 3.15 150 _ — 986 s
C, "OO(IJ'”QW) 573 = 500 (1 - 0,88) 3,06 = 2860 1c/w.
5. To ¢opmyaam 220, 219 u 218 onpegenn¥t yacTOThl COOCTBEHHBIX
kose6anuil COOpYyXKeHHs U TOJOKEHHe IJI4aBHBIX LEHTPOB Koaebanu#t O
1 O, (puc. 145):
f, = 308,6 - 20,9-5,152 = 856,6 TC- M- c2;

1.88 2860-43
=~ =43 A = 565 = 145 1jce;

1470-8 308,6
}\X2=W=565 ]/C’; '{2:m=0,36;

1 _
M, 2= 57535 [(565 + 145) + V(565 + 145)F — 4-0,36-565-145] =
= 1,39 (710 £ 620); A2 =1,39-1330 = 1850 1/c? orkyna
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A =43 1jc; A2 =1,39.90 = 125 1/c?, otkyza
2% 6,28
Ao =112 1/c; = == = H
2 /¢ T =130 0,145 ;

2% 6,28

T2=Tcr—;\2 =112 = 0,56 c;

kit 515565 '
M= A T 565 — 1850 = 227 M;

2 5,15.565
2= Ta i =565 —125 = 060 m.
. 8 3086 2
(a1 npoBepxH: AOMKHO GHITh |Fy Iy = =55 = 14,75 M?; moayuu/u

|ry ro] =2,27-6,60 = 14,98 M2=14,75 M?),
6. MomeuTh paBHOAeHcTBYIOWIEH HMIYAbCA AaBJCHHA OTHOCHTE/BHIO
O; n O, cOOTBeTCTBEHHO paBHHI (pHC. 145 n 148):
My, =—11,5(2,27 4 515 —4,45) = — 34,2 1¢;
MI =115 (6,60 — 5,15 + 4,45) = 68,0 c.

7. Ilo 3HaueHudaM T, t,, 7 U T, (nn. 2 u 5) onpexenseM no rpadu-
KaM, npuBeJeHHHIM Ha puc. 146, 3HaueHnus AuHamHyecKux Ko3adduuueH-
ToB Aas O; u O, Ilpu '5‘1:0,50 " ;:—’5 =—0¥4%—= 5,45> 2,0 noayuaem

n 1 *
I =10 T T __ 078 "_
k! =1,0; npu e 0,50 u =% =086 = 1,39 nonyuaem ki =1,35.

8. Ilo dopmynam 222 HaxOAMM MOMEHTH HHEpPIUH CTEHLl OTHOCH-
teapho Oy 1 O, ¥ yrJpl €e noBOPOTa BOKPYT IVIABHBIX LEHTPOB OT yAapa
BOJIHBI

8, = 308,6 + 20,9.2,273 = 416,6 Tc-M-C2
6, = 308,6 -- 20,9-6,602 = 1218,6 1c-M-c3
2.1.(—342)
= "716,6.1850.0,78 = — 0,000113 pan;
2.1,35-68,0
= 1318,6.125.0,18 = 0,00155 pan.

9. ITo ¢popmyne 223 nanGoabiliee OTKIOHEHHE TNIOAOUIBbI CT€HBI OT HOJO-
2KEeHHA paBHOBECHS

& = 0,00155 (6,6 — 5,15) -{- 0,000113 (5,15 + 2,09) = 0,00224 -+ 0,00079 = 0,00303 .
CooTBeTCTBYyIOIIHE KacaTe/bHbIE HANDSKEHHS M UX PaBHOAEHCTBYOmAs —
no dopmyse 224 — papuui:

Tens = 1470-0,00303 = 4,45 Tc/m2;

R, =4,45-8 = 35,6 1c/m.
_om
0,56
HPHBEJEGHHOMY Ha puc. 147, %‘— = 0,80, orkyzaa f, == 0,807, =0,80.0,56 =

2

4 0448
:E; = W = 0,570.
11. TTo ¢opmyae 225 koadpduuUeHT YCTOHUMBOCTH CTEHKH HAa CABUT

(150 —0,57:11,6)-0,6

keno = 35651 0,67.31,7

Tn

10. To Beauuune —:L‘ =1,39 u ™ =0,5 noayuaem no rpacuxy,
T n

= 0,448 ¢. O1c08a 7 =

= 1,60.

12. Tlo dopMysne 226 KpaeBble HaNPSXKEHHUS y TpaHeid NOAOLIBL! CTEHbI

fpH yIjie ee MOBOpOTa (p=ﬁ+a=0,00155—0,0010181 =0,00144 pax. u MoMeH-
Te CONPOTHBJAEHHS | M AauHLI NOAOIUBLL W=-—'(j; =10,656 m® pamunl
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150 — 0,57-11,6 8 0,57 (31,7-4,93 + 15,4) , '
o 9= [0,00144 = 2860 + 10,65 ] = 17,8+ (16,5 -9,9);

e, = 17,8 + 25,7 = 43,5 1/mM% = 4,35 krc/cm?;
0y = 17,8 — 25,7 = — 8,1 T/M2 = — 0,81 krc/cm;

pacKpbiTHe 1Ba BAOJb MOAOWIBbI NPOHCXOAMT Ha npoTseHnuu 1,25 m.

(3necy — npy onpefeseHHy HAMPAXKEHHH — NPHHATO, YTO COOGCTBEHHBIH
BEC COODPYXKeHHs MNPUTOKEH B CePeJHHe ero MOAOIIBE, BBHAY MaJ/OCTH 3KC-
HEeHTPHCHTETA).

3aMeruM, 4TO NPH CTATHUECKOM pacueTe 3TOTO XKe COOPYXKeHus B pac-
CMATPHBAEMBIX YCJOBHAX noayueHo: Rexpe=1,38, 0:=5,09 krclem?;, o=
=-—1,65 krc/cM?, a pacKpbiThe LIBa ‘BAOAb MOAOLIBL ~2 M.

Takum o006pa3oM, mCNOJb30BaHHE JHHAMHUECKOrO pacueTa MO3BOJHJIO
BLISIBUTb HEKOTOpble Pe3epBbl YCTOHUMBOCTH COODPYMKEHHS MO CPaBHEHMIO C
pe3ybTaTaMH CTaTHYECKOTO pacueTa.

13. HanGonee onacHbiM NpH CTaTHYECKOM pacyere COOPYKEHHS HA CABUT
AIB/ISIETCA NepBbiil NOXBOAHBIA WIOB Ha oTMeTke — 1,0 M. Bec wacTu creHkw,
pacnoJioKeHHOil Bbillle 3TOro WBa, cocTanader Qu=4_85,3 T¢/M ¢ yyerom cra-
THYECKOTO B3BEIIHBAHNS,

ITpupeseM pacuer no skBUBaNEHTHOH aniope (puc. 148).

Ha paccrosiiuu a’/2=1,55 M OT BepiUlHHBl BOJHH Paim=0,8 T¢ -c/M2, 2 Ha
paccrosHuy @’ =3,1 M pam=1,6 TC:C/M?, HHKE DaCYETHOTO YDOBHS BOJBI,
B TOM YHCJie ¥ NOAOWIBEI Paini=1,8 Tc -« c/M2. CooTBeTCTBYIOLIHE OPAHHATHI 3K-
BHBaJIEHTHOI1 3niopbl 10 opMyse 214 npu #'y=0,73 (u. 2 pacuera) paBHBI:

5,0.08.0,73
P = _W_ =52 T¢/M2;
3-1,6-0,73
Ps=—"F = 6,24 Tc/M2
1,5-18-0,73 ‘
Din= —-m—-—— = 3,52 TC, M2,

Ha ypoBHe nepBoro nofBoAHOTO IIBA OpPAHHATA N aBJEHHS MO SKBUBaA-
JIEHTHOM 3MiOpe Pmy=>5,6 Tc/M?, a paBHOAEHCTBYOIAA 5KBUBAJEHTHOTO AaB-
JIEHHS] Ha BbILUJEPACIIONOXKEHHYIO YaCTh CTEHKH

52-165 524624 ,24 1 5,6
Rm3 = 9 ']I" _; 1,55 + 6 ;— 1,55 = 22,05 TC;‘IM.

PaBnopeficTyonlas B3BELIMBAIOUIEr0 AABJEHHS MO 3TOMY IUBY €OOT-
BeTcTBelHo dopmyae 215

56.8
Pys =06 5= 13,5 1c/m,

KosdduigienT ycToiiyuBOCTH Ha CABHI 1O WIBY

0,5 (85,3 —13,5) ..
ke = %05 = 1,63,

rie krp=0,5 — kosdduunent Tpeuns Gerona no Getouy.

Honoanenue 3

ONPEAENEHHE BOJIHOBbIX HATPY30K HA CKBO3HBIE COOPY)XEHHSA
HA OCHOBE JAHHBIX HATYPHbIX HABJIOAEHHH

B coorseterBun ¢ n. 3.17 CHulT 11-57-75 8 npu6oinoi 30He npu £<0,8

AONyoKaeTcs onpeieNsTh HAPY3KH OT BOJNH Ha CKBO3HbIE COODYXEHHs M0
MeTOaM, OCHOBaHHBIM Ha JaHHBIX HaTypHbIX HaGuopenui. Huxe mpuso-
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ANTCA METOA TAKOTo pacyeTa, KOTOPbIA pacmpOCTpaHsiercs Ha CKBO3HbIE CO-
OpY>KEeHHS NPH AHaMeTpax ero 3aeMeHToB d<<1 M u npu H < Hyp.

1. Beanuuny BOJIHOBOA HATPY3KH Ha BepTHKAaJbHYIO NpPEerpagy noJHOM
BBLICOTBI Q, TC, NpH JM0GOM NOJOKEHHH ee OTHOCHTENbHO NPO(PHIAA BOAHBI
ciaelyer onpeaeasaTb no GpopMyJe

Q= Quﬁ,;m + Qcdxes 227

rae Qu u Qc — COOTBETCTBEHHO HHEPLHOHHBIH I CKOPOCTHOH KOMIOHEHTH HAFPY3KI OT BOJIL,
TC, onpefensiembte npu x=0,25 no dbopmynam:

N ANV AY
) 1 4 N A

X
N4 |

Puc. 149, Tpaduku 3Haqeﬂni§ K03(QpULUEHTOB COYCTAHHA HHED-

uuonsoro 8. (rpadux 1), 3,, (rpaduk 3) u cxopocTHOro 3.

(rpaduk 2), 3,. (rpadux 4) KOMNOHEHTOB TOPH3OHTANbHOH H
BepPTHKaNbHOH Harpy3ku oT BOJH,

1
Qu = 7 1o’ Cumd?h, 228

1
Qe = ) 1oc'C cdh?, 229

’ r
rae ¥, u 3, — kO3dHUUHCHTH COYETAHHA MHEPUHOHHOIO M CKOPOCTHOrO KOMNOHEHTOB

HATPY3KM OT BOJH, NpPHHHMaeMble COOTBETCTBEHHO NO rpaduxkam 1 u 2,
NpHBCHEHHbBIM Ha DHC. 149, B 3aBHCMMOCTH OT 3Hau€HH OTHOCHTEAbHOIO

~  2nix
yZhaleHHs Tperpajibl OT rpefHs BOJHB X =_;2—;
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, y — 06'beMHbIf BEC BOAbI, TC/MS;

a,’ ¥ a’ — HHepUHOHHbIK M CKOPOCTHOH KOIP(HUHMEHTH! TayGHHBL, NpUHUMaeMble

COOTBETCTBEHHO NO rpaduxkam 1 M 2, npusejeHHbIM Ha PHC. 150, B 3a-
o ﬂa a
BHCHMOCTH OTh OTHOCHTEAbHOH TiyOUHB ===F M OTHOCHTEABHOH KpyTH3-
n3 8"
Hbl BOJHbl ——=%;
T

h — BbicOTA BOJAHBI 3afannofi 0GecneyeHHoOCTH, M, B CTBOPE COOPYIKEHHS.
KoshduuneaTs conpoTusieHuit caenyer NpHHHMATh:

2
— uHepunonnoro Cy=2; — CKOPOCTHOro aas riaakux nperpag Cy= 3 A
IIepOXoBaThIX — cpefiHee 3HaueHue Cy=1,0.

Loyl ¢ : S
d,
g5 A+ Jo% 0§20 _g22)
27 072 <’ 0,18
ot men
008 )
0% 2\ 44 4/61\‘\/0,10 > g2
’ \| 602 0006 08~ 012~ 018~ g 20~ /%%
N \J J
g3 < \\k =S NG 29)
NG NN o6
[~~~
{ \\ \ \Q\g’fo yz‘z
\\\ ~0,06
v 1002
oL; -
g 22
G705 GokG05 605070 015 42 4g?

Puc. 150. Tpadukn 3uaueniii nuepunonnoro a,’ (rpaduk 1) i1 ckopocrioro a;” (rpadux 2)
KO3 HuHeHTOB Ty OHHLI.

2. MakcuMaJibHyI0O Harpy3ky ot BoJH Qu, TC, Ha BepPTHKa/AbHYIO 0OTe-
KaeMylo mperpajy cjaeayeT onpefessTe u3 PAfa BENHYHH, NMOJYy4YaeMbiX 0O
¢dopmyae 227 npu pa3NUYHBIX 3HAYEHHAX X.

3. Topu3oHTa/lbHAs COCTABASIOUIAS YAeNbHOH HArpy3ku ot BOJH Py,
Tc/M, Ha BEPTHKAJNbHYIO H MOPH3OHTAJNBHYIO Nperpany, pPacinojNoKeHHylo nep-
MEHAHKYJISPHO Jyuy BOJHLI, onpenessercs no ¢gopmyae

P x = P xua_;m + P, xcb;cv 230

rae Pey M Py — HHEPUMOHHBIH H CKOPOCTHOH KOMIOHEHTLI TOPH3OHTaAbHON COCTaBaAAIO~

uieil Harpy3ku oT BOJH, Tc/M, npu x = 0,25, onpegensempie no dop-
Myaam:

1
Py = T yad:Cymy; 231

1
Py =5 1dhCymg; 232

n' r
By H By — KOIDOHIUHEHTL COYETANHA HHEPUUONIIOrO H CKOPOCTHOTO KOMIOHEHTOB

TOPH3OHTANbHOH coCTaBAfOIEH YAeabHOH HArpy3Ku OT BOJH Olpexe-
agoTea no rpadukam 1 u 2, npuBexeniiuiM Ha puc. 149; 3HaveHns Ko-
s¢pduunentos compotusnennii Cy; u C, NPHHHMAOTCA COIIACHO yKa-
3aHKAM, NPUBEACHHbIM Bbile B m. 1

]
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Puc. 151, Mpaduky suaueHuil Kosdduuuenton me u my.
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My W me— xo3QdUIMEHTH YAeAbHOH Harpy3KH OT BOAH, NPHHHMaeMble no puc. 151
. n2H
B 3aBUCHMOCTH OT OTHOCHTENBLHOH TIy6UHb ~—=3, OTHOCHTEABHOH KpYy-
n3h g
TH3HW BOAH ~=3 M OTHOCHTEAbHOTO 3arayGicuus uentpa o6veMa
g7

- 4
z =7—Im paccMaTpHBAEMOro 3JeMEHTa e€AHHHUYHOH JHJAHHDE,

Hy—ray6una mops mop mnopowsoit Boaum (puc. 152), onpeneasemas 1o
dopmyae
Hy=H49—Hh 233

7
2
——»= Hanp. pacrpocm. boaxy ;0 «lq e Z Ll ap2

\‘\\ yT;;!b

48 \ \\\\\
| | % \ t 0,7
_/‘/ _%___ —_ JW_BB- \ ‘

Modowba Gonwe! G4

zZ
|_seous borms

J77777777, 70‘7 /7 ddd //Z‘
5/'/ \ 2
2, 4..’5_/1.‘

49 \\\\\ —(0e <01 \ L L
” \\ A \ N\ %
’ Y\ /';;7’0;04‘ V N 1197
1 N '( _g06 B k\g/ | Lo
a6 - - V=Y

@l N T e
05 \ N /
i V=T N fer
) N
a3 \\\ \\\
az \\\ \\\X
: AN NN
a1 \ ~y

)

97 07 43 0% G5 9647 48 49 & 071 42 43 G4 05 06 47 08 09 T

Puc, 152. T'padukm sHavednit xosdouunenra ¢,

7 — BO3BbIIEHHe TNPO(HAS BOAHL HAJ YDOBHEM €€ NOJAOWBbH B pace
CMaTPHBAEMOM CTBope onpejensercs N0 dopmyae

n={h 234
¢/ — OTHOCHTENbHOE NpPEeBLILIEHHE B3BOJAHOBaHHOH NOBEPXHOCTH, onpejense-
moe no puc. 152;
7p — TNPEBbIIEHHEe BePUIHHL! BOJHLI Hafl PacyeTHBIM YPOBHEM, M, Caelyer
onpereasrs no n. 20 npuaoxenus 1;
h — BLICOTZ BOJHb 3a4aHHONl OGecrneyeHHOCTH B CTBOpPE COOPYXEHHA TO
n. 20 npuaoxenus 1.

4. BeprukanbHas cOCTaB/AIOWIANA YAEIbHON HArpy3Ku OT BOJH P Tc/M,
Ha rOpU30OHTAaNbHYIO Nperpaay onpeaensercs no popmy.e

Py = Py, + Py, 235
224



rne P,y u P,  — HHePUHOHHWI M CKOPOCTHOH KOMMOHEHTH BEPTHKAJNBLHON cocrasasiouieii
Harpyak OT BOJH, TC/M, npH x = 0,25, onpeneasembie no dopmynam:

1
Py = T md?Cyny; 236

—

Pr=7 YadhC ing; 237
r r
5. U B, —KOIPOUUUEHTH COYETAHHUS HMHEPLHOHHOIO H CKOPOCTHOTO KOMNOHEHTOB

BepTHKaAbHO# cocrapasioulell yaeabHOH Harpy3ku OT -BOJH onpejeds-
woT1ca 1o rpaduxkam 3 u 4, npuseleHHuM Ha pHc. 149;
ny ¥ ng— ko3 uULHEHTH yIeanHOH HATpY3KH OT BOJH, MPHHUMaeMble 10 pHc, 153,
2

) T 2
B 3aBHCHMOCTH OT OTHOCHTEAbHOI l'."ly6HHb] —=3, OTHOCHTEJbHOH KpY-
F

w2h
TH3HLL BOAH —=3 M OTHOCHTENbLHOro 3arayGienusi uentpa o6bema
gt

— Z o
2 =m paccMaTpHBACMOro 3JE€MEHTa eIUHHYHOH IAHHD, 3HaueHusa
0

OCTalbHBIX CHMBOJIOB COOTBETCTBYIOT II. 3.

5. PapHogeficTBylolwlast yaeabHONH HAarpy3KH OT BOJIH ONpeAessHeTcs Mo

dopmyse
P=YVPEF+ P2 238
rae P, u P, — peqanuuusl, onpeiensembie no dopmyaam 230 u 235.

6. OpautaTta TOYKH TIPHIOKEHHA BOJHOBOH HarpysKu lia BePTHKAJBLHYIO
fperpafy omnpeaessieTcss Kak OpAHHATa IeHTpa TAXKECTH MJOLLAAH 3MI0pbi
yIebHOH HArpy3KH OT BOJH.

7. FopusoHnTabHas COCTaBJIAOLLAS YAEAbION HATPY3KH OT BOJH HA 3Je-
MEHTbl CKBO3HOT'O COOPYXKEeHHA, He NapaJJjesblble KOOPAUHATIEIM ocaM X u
Z, onpepensercs KakK CyMMa CKOPOCTHOH M HMHEDLHOHHOH COCTaBJ/SIOIHX
yIeJbHOR BOJHOBOW HATPY3KH Ha NPOEKIUUH ITHX 3JeMEHTOB Ha COOTBETCT-
BYIOLHE KOODIHHATHbIE MJIOCKOCTH, OMpeAe/ifeMble MPH COOTBETCTBYIOILHX
3Hayelnusax X u 2.

8. Ilpu onpeneseHyy BOJHOBLIX HAarpy3oK 1HeOGXOAMMO YYHTHIBATHL 06-
pacTaHHe 3/1eMEeHTOB CKBO3HOTO COOPYXKeHHsA HHXe PacyeTHOro YPOBHS BOJO-
pocasiMu ¥ pakyuwed. Ilpy 3ToM nonepeuHble pasMmepsl Nperpajbl NOJXKHbI
YBENHYMBATLCA HA YABOEHHYIO TOJWHHY ciosi o6pactaHus. [Tocaennsst npu-
HUMAaeTcsl Mo AaHHbiM HAO/IOLEHHH HJH 1O JINTEPAaTyDHbIM HCTOYHHKAM.

Mpumep 73. Lano: coopyxkenue I Kaacca KanuTaJbHOCTH, rjayGuua
Mopsi B CTBOpe COOpyxeHus [ =15 m, ykaon ana 1:m.=0,01, cpennnir ne-
pHox Bosnbl T=10 ¢, pedpakuus OTCYTCTBYeT, BOJHEHHE YCTaHOBHBILIEECH.

Tpebyetcs onpeaeuTh MakCHMaJbHble BOJHOBbIE HATPY3KH H OPIHHATHI
TOUYKYM OPHJIOKEHHS paBHOzeiicTByloulell mnas csail d=05 M u 1,0 M, mo-
CTPOHTH 3MIOPbl TOPHU3OHTAJBHOM COCTAaBJAOWEH yaedbHOII HArpysku OT
BOJIH NIPH MaKCHMAaJabHOM 3HauyeHud Qu.

Pewenune,

Onpedeaenue snementos 804H. BpicoTy BoJIHBEI B npuboiiHoil 3o0He Ayp,
M, onpejeaseM AAf 3aiaHHOro ykJoxHa naHa (l:m.) no rpadbuxkam 2,

puc. 125(42) npunoxenus 1; npu 3ToM no Geapa3MepHol BeJHyHle =— Ha-

rn

np
XOAMM 3HaueHHe -—, OTKyZa onpeneaseMm Ay, Tak Kak paccMaTpHBaeMmoe
g7

COOpYXKEHHe ABJAETCH COOpYxeHWeM | Kiacca KanuTanbHOCTH, NPHHAMAEM
cornacHo Ta6a. 89(35) pacuetnyio oGecrneyenHoctb BbicoT Boan 1%, Coort-
BETCTBEHHO YKa3aHHOMY 3[4€Chb U 3aaHHbIM BEJHYHHAM HMeeM:

2
- gt o8l H 15
M= o = o 1562 M, o == — == 0,006,
r - 56,2 M X = 1562 0,006
ap 1%

h
TOra o =0,0116, oTkyaa /mp1x = 0,0116-981 = 11,38 wm.

15 225



Onpedeaerue 80aH080L HAZPY3Ki. Be nuuHy BOJHOBON HarpyskH
onpeaeaseM 1o dopmynam 227—229:

Qy =0,25-1,0-0,44-2,0-3,14 11,38 . 42 == 7,86d2, Tc;
Q. = 0,5-1,0.0,34-1,0-(11,38)2-& = 22,0164, e,

rae cooTserTcTBeHHo rpaduxkaM 1 u 2, npusegenubiM Ha puc. 150, npu

wH _ 98515 _ah 9851138 o A
T = =015 T = T = 0114 8/ = 044, o/ =034,
9
| Ft0 )
. SR
” - . - g
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et
B0 LI XAt g W
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Puc. 153a. I'paduxu 3nHaveuni kosdduwentos ny, 1 n.

Hanxee, npu C, = 2,0, C, = 1,0 (a5 wepoxosatuix csait), y=1,0 1c/m?,
t=10c¢, x=0,25, 3,y = 8y =1 uMeeM:
aaa ceau d=0,5 m

Qu =7,86-0,25 = 1,965 tc., Q¢ = 22,016.0,5 = 11,008 rc.,
Q = 1,965 - 11,008 = 12,97 r¢;
aas cean d=1,0 M
Qu=7861c, Q=220201c, Q=208 1c
226
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3navenus Q,, Q. ¥ Q npH pasHuX (a3ax BOJHH cBejeHbl B TaGa. 119;

1pH COOTBETCTBYIOLIUX BLIYHCACHHAX NPUHATH 3HAYEHHs O,

(ukam, npuBeAeHHbIM Ha puc. 149,
Ilpusenenusie B Ta6a. 119 panuble 1MOKA3LIBAIOT, YTO MaKCHMaJAbHAs
BOJIHOBas Harpyska oT BOaH Q, aaa cean d =0,5 M noayuaercs npu

x=0, a aasa cean d = 1,0 M —mpu x = 0,15.

u 3, 1o rpa-

Tabauya 119

x 0 0,15 0,25 05 | 06 0,7 0,8 1,0
Hast cBan d =05 M
Qutc] O 1,18 1,965 | 2,75 | 2,59 2,26 1,63 0
e Tc | 15,411 13,081 11,008 | 1,101 0 —1,21 —3,08 —5,83
Q, tc | 15,41] 15,16 12,97 385 | 2,59 1,05 —1,45 —5,83
Hasg cean d =10 m
Qu, 1c| O 4,72 7,86 | 11,01 10,38 9,04 6,53 0
Qc, c | 30,82] 27,96 | 22,02 2,20 0 —2,42 —6,16 | —11,67
Q. rc | 30,82| 32,68| 29,88 13,21 10,38 6,62 —0,37 | —11,67
By’ 0 | 06 1.0 14| 132 115 0,83 0
Oy 1,4 1,27 1,0 0,1 0 -—0,11 —0,28 | —0,53

Onpedenenue eopu3onTarsrott cocrasastoued ydeavroll nazpysku. To-
PH3OHTA/BHYIO COCTABJAIOILYIO yIEeALHON HArpy3KH OT BOJH ONpeJessieM 1o

dopmysam 230—232:

P,y = 0510314 -d2my = 1,57d2my, tc/M,
Py.=05-1,0-11,38-1,0-dm. = 5,69dm,, tc/m.

Tabauya 120

z 10 (08 |06 |04 |02 0
my 0,380 | 0,230 | 0,180 | 0,150 0,143 0,125
me 0,370 | 0,190 | 0,150 | 0,130/ 0,110| 0,100
JOas cean d =0,5 M
Py 1c/M 0,149 | 0,090 | 0,070 } 0,059 0,056 | 0,049
xcy TC/M 1,053 | 0,541 | 0,427 | 0,369} 0,313] 0,285
Py, 1c/m 1,202 | 0,631 | 0,497 | 0,428 0,369} 0,334
Has cean d =10 M
Py, 1CiM 0,597 | 0,361 | 0,283 | 0,235 0,224 0,196
xor TC/M 2,105 | 1,082 | 0,852 | 0,738 0,626 | 0,570
P,, 1c/m 2,702 | 1,443 | 1,135 | 0,973 0,850 0,766

='0725 H b,xm=6,'xc= liO)

cBeJeHnl B Taba. 120.

3Hauenus Koapdu-
(puentoB yaenpHoil Ha-
TPY3KH My W M onpene-
JseM no rpaduxam, npu-
Be,ueHmﬂM Ha puc. 151,

H =015 =%

{IpH —=5 _-—— =
p Pt g‘

=0,114n npuz—H e

=1,0; 0,8; 0,6; 0,4; 0,2
n 0. Haiinennnie mnpu
3THX 3HAYeNHsX BeJIHYH-

Hbt Py, Pxe, Px mpu x=

=0 X =015 X =025
| My | oMo |p ol P P P, P Py P,
TC/M TC/M TC/M TC'M TCIM TCIM TC/M
PIEE:]
1,01 0,38 | 0,37 1,474 0,089 1,337 1,426 0,149 1,053 1,202
081023 | 0,19 0,757 0,054 0,687 0,741 0,090 0,511 0,631
061018 | 0,15} 0,598 0,042 0,542 0,584 0,070 0,427 0,497
041015 | 0,13 0517 0,035 0,469 0,504 0,059 0,369 0,428
021|014 | 011 0,438 0,034 0,398 0,432 0,056 0,313 0,369
0,125| 0,10 | 0,399 0, 029 0, 362 0,391 0, 1049 0, 285 0,334
Hns
10] 0,38] 0,37 | 2,947 0,358 2,673 3,031 0,597 2,105 2,702
08| 0,23| 0,19 1,513 0,217 1,373 1,59 0,361 1,081 1,442
06} 018] 0,15 1,196 0,17 1 085 1,255 0,283 0,854 1,137
041 015 0,13 1,036 0,142 0,94 1,082 0,236 0,74 0,976
02| 0,14} o1l 0,876 0,135 0,795 0,93 0,225 0,626 0,851
00| 0,125| 0,10 | 0,797 0,118 0,723 0,841 0,196 0, 569 0, 765

228




Hatinenubie Puy, Pyec 1 Px 0pY Pa3NHYHBIX 3HAUEHHUSAX 2 H X H COOTBETCT-
ByIOIHX UM 10 puc. 149 8’4y u 8'xc cBenmens B Ta6a. 121, Tpu stom maxcu-

ManabHoe 3HaueHHe P, noayueno: ans cBau d=0,5 M npu x=0, a nas cBau
d=1,0mM—npu x=0,15.

Pe=14776/M 5

— -
I
k\\
3 T
W
S ]
‘ S ypobens
\ Hodowba bosre
J  fodouda o y
o ™ W
X B3
Y ] ] ] $
-7 G 920 475 2

Puc. 154, Bnopyl ropusonTanbHoil coctaBasiomeil yreAbHO| Harpy3ki
oT BoaH P, npu Qy

clea—gag csan d=0,5 M; cpasa—pzas csan d=1,0 M npu 7.—-0,15.

ITocmpoenue snwopu yoeAsHOU BOAHOB0L HAZPY3KU U onpedesenue
mouKu npusodceHuss pagnodelicmsyowed. TlpepblllleHHe BepIUMHB BOJ-
Hbl HaJ pacueTHbiM yposHem no n. 20 npuaoxcenus 1 (puc. 118 (40)) npu

BLITHCJEHHEIX patee %’- = 0,096 1 Anp1x = 11,38 M 7,=0,8-11,38=9,104 u;
Torga no gopmyae 23?;l
Hy=15+9104 — 11,38 = 12,72 M.

TabGauya 121

X =05 Te=08 *=10
P Py px Pen Py px x=P
TC/M TC/M TCIM TC/M TC/M TC/M TC'M
d=05
0,209 0,105 0,314 0,124 —0,295 —0,171 —0,558
0,126 0,054 0,180 0,075 —0,151 —0,076 —0,287
0,098 0,043 0,141 0,058 —0,120 —0,062 -—0,226
0,083 0 037 0,120 0,049 —0,103 —0,054 —0,196
0,078 0, 0 31 0 109 0,046 —0,088 —0,012 —0 166
0,069 0,029 0, 0()8 0,041 0,079 —0,038 —0,151
d=10Mm
0,836 0,21 1,046 0,496 —0,589 —0,093 —1,116
0,500 0,108 0, 61 3 0 3 —0,303 —0,003 —0,573
0,396 0,085 0 1481 0,235 —0,239 —0,004 —0,453
0,33 0,074 0 404 0,196 —0,207 —0,011 -0, 392
0,315 0,063 0,378 0,187 —0,175 —~—0,012 -‘—0 332
0,274 0, 0()7 0,331 0,163 —0,159 —0,004 —0, 302
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Bo3Bhimienneé npoduss BOAHB 7 H4J YPOBHEM TNOJAOWBH 10 Yop-
=2H =2h
myae (234) u no puc. 152 npu paHee BBHIUHC/EHHBIX E:?=0’15’ ==
= 0,114 u npu x =0,15, =’k =0,86-11,38 = 9,8 M, rae ¢ = 0,86.
HMcnoansysa aaunvie taéa. 121 nas cean d =0,5 m npu x =0 u aas
cBav d = 1,0 npu x = 0,15, nocTpoensl 3MIOPE YAeAbHOH BONHOBON Ha-
rpy3xu npu Q, Ha puc. 154.
Op}mﬂa'ra TOUKH NPHIOKEHHA BOJIHOBOI1 Harpys3kKH Ha CBaH onpeaenser-

Cfl KaK OpAHHATA LUEHTPA TAXKECTH ILIOWLAAH STHOPHI.

onoanenue 4

AUHAMHUYECKHH PACHET CKBO3HbIX COOPY)XEHHHW HA BO3JAENCTBHUE
HEPETYJISIPHbBIX BOJIH B TTYBOKOBOAHON 30HE MOPA

B cootsercreuu ¢ n. 3.16 CHulIl 11-57-75 npu orHomenusnx nepuosa cob-
CTBEHHLIX KOJIe0aHHil COOPYKEHNa K CpeHeMYy NepHOLY BOJH 2£ >0,3 Heo6-
T

XOAKNMO BBHINOMHATH AHHAMHuUeCKH) pacuyer coopyxenud. Huxe npupoantca
MEeTOJ TAKOTO pacucra.

HexopHbie NpeanocbiiKi

1. Hacrosine pekomenganiy pacnpocTpaHAIOTCA Ha pacueT OTACJbHO
CTOSLLHX onop ¢ gHamerpoM ceueHns d<0,5hix 1 CKBO3HBIX coOpyKehuil (TH-
na KpynHOGJOUHbIX OCHOBAHHM Ha peuleTyaTbiX ONOPHLIX 6/10KaX, CAMONOAD-

H T
emupix IIBY u 1. 2.): npu f>0’30 u npu = 0,30 (rubrue coopyxenus),
T
rie Te= (Q,—R — nepHoj nepsoil GpopMbl KoseGaHHi coopyKeHus, ¢; 2 — yacTo-
=1

Ta nepBoil hopubl KoJeGanni cOOPYKEHUs, paj/c; T—cpeAHHi NepPHOL BOJH,
¢; hix — pacueTHas BLICOTA BOJIHbL i-T0 fpolenTa obecneyeHHoCTH, M; A —
CpeiHss AJHHA BOMH, M; H — rayGHHa MOpS Y COOPYIKEHHs, M.

2. Cpeanue 371eMEHTHI BOJIHbI (BbICOTA A, A/IHHA A ¥ NEPHO T) PAacUYeTHO-
TO IITOPMA ONMpeAeNsIOTCS B0 NPUAOXKeHHIo 1.

3. OyuKILHA CNeKTPaJbHON NJOTHOCTH BOMMIOBLIX KOoJleGaHuil onpenenser-
ca no panubiM [mapomereocayx6un n Peructpa CCCP. B uacthoctH, aas
Kacnuitckoro u Ueporo Mopeil pekoMeHAYeTCA HCNOAb30BaTh GOpMYTy

- o \—=7 w \—4
S_,‘ (o, 0) = 0,0795h2¢ {(-_—) exp [— 0,785 (-:‘) ]}, Mm2c, 239
® ®

TAE O — 4acTOTa CAEKTPaJbiiblX COCTABAILIHX, pan/c;
@ — CcpeAnsiss 4aCToTa BHAHMBLIX BOJII, ])an/c.

Onpejienetine GYHKIHH CNEKTPANLHLIX NAOTHOCTEN BONHOBLIX HArpy30K
B XapaKTepHbIX TOMKAX ONOP COOPYHKEHHS

4. BoJanioBble Harpy3KH Ha BEPTHKAJbHBIE ONOPH COOPYKEHHH paccMaTpH-
BAIOTCH, KAK COCPEOTOYEHHBIE CHJIbI, NPHJIOXKEHHble B HBKOTOPBIX XapaKTep-
HBIX TOYKax 3THX onop (puc. 155). CnyoiHble H CKBO3HLIE OMOPbI COOPYKe-
Huil pa3buBalOTCA HA 7 y4acTKOB AAHHON AZ;, M, O BLICOTE; NPH 3TOM 3a Xa-
paKTepHble TOYKM NPUHUMAIOTCH LEHTPHl YUAaCTKOB NPH CIJIOLIHBIX ONMOpax
MM Y3Jbl pelleTyaTbiX KOHCTPYKUHME. s pelleTyaThiX KOHCTPYKUHH Az;
cJlelyeT NPUHUMAThb PABHLIM PACCTOSTHHIO MeXAY y3JaMHu Ha croikax. [lep-
Basi OT cBOOOAHON NOBEPXHOCTH XapaKTepHas TouKa ! pacnojaraercs Ha riay-

1 o
Guiie 5~ Az, OT crnokoiHoro ypoBHs (puc. 155). Beepx u BHH3 OT TOUKH !
pa3MeulaloTCs OCTAJbHBIC XapaKTEPHBIE TOUKH.
230



Pacnpenesiennble Macchl p, TC-Cc?/M?, CIUIOWIHBIX ONOp 3aMeHAIOTCH CO-
CpEJ.IOTO'-IeHHbIMH B XapaKTepHbIX TOUKax, a B oliopax mapHHpHO-‘CTep}KHEBOﬁ
KOHCTPYKIHHU — B y3JaXx.

5. BaauMHble CHEKTPhI COCPEAOTOUEHHBIX BOMTHOBBIX HATPY30K, AeHCTBYIO-
HIMX B TOYKAX ¢ KOOPAMHATAMH 2; M 2y ONPEeAIoTCs ¢ yueTOM B3aMMHOM
KOppeJsLHyY BOJHOBBIX HArpy3oK 1o raybuHe:

Sqy0, (@ 2ir 20 = (301055, (21) 5 (25) + bibgu?] w38, (w, 0) X

; 2 —
X exp (— —E‘_;———z—s— m‘~’) exp (— |__t_E£§_|_ m?), TC2.C; 240

ThAe ai, as, b;, bo — napamerpsl, onpefefiONHe BEIHUKHY COCPELOTOUCHHLIX BOJHORHIX Ha-
rpy30K, BBIUHCJAsieMBle o 1. 6;

24, 25 — KOODJIHHATHI XapPaKTCPHLIX TOYCK, OTCUHTHIBAEMBIE OT CIOKOMHOTO YpoB-
HAl BHU3, M;

® — 4acToTa ClEKTPaJbHBIX COCTABAAIONINX, pa;x/c;

Ty
'Y,
ol 7 102,
Pacvemn ypobers ol 2 142,
\v4 i ;Z;
e T —
N 1
N \T o] (d—
) N N
&g —— &N _]4%
\li_
* K
. T
"—__QS*' _14Zs -
A\
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n Y
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Puc. 155. Cxema BO3xeHCTBHA COCPENOTOUEHHBIX BOJHOBbIX
HArpy30K Ha ONOPY COOPYMHEHHS.

S,‘ (w, 0) — onpenensgeres no 1. 3;
& — YCKOpeHHe CHJIB THXKeCTH, M/c?;

Gy — CTAHNAPT TOPU3OHTAJNBHOH COCTABJAIONLENl OPOHTANIBION CKOPOCTH Ha TJay-
6uHe z OT CBOOO/HON NOBEPXHOCTH, OMpeAcHfAcMBlil o QopmyTe

oy (r) =0, (O)oky (), M]c, 241
rae s, 0) = {f_ — CTaHIAPT BOJHOBLIX KOjnebaHHil HAa cBOGOIHOH NOBEPXHOCTH, M,
T
202 .
r= — Be3pasmepHas ray6una;

8 ‘
ky (r) — GeapaamepHbii KO3 (HUMEHT 3aTyXaHMf CTaHAapTa BOJHOBHIX CKO-
pocreil, onpeneasemult no puc, 156,
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6. TlapameTprr @i, 1c-c2m2, u b, e c2iM, CKOPOCTHON M HHEPUHOHHO
COCTaBJISIIOLUX COCPEIOTOYEHHOM BOJIHOBOH HanpysKH, LeHcTByloulell B i-
TOYKE, OTIpeAesAIOTCS 0 PopMyIaM:

JJISL CIJIOLIHBIX KPYTJACUHIHHAPHUECKHX ONOp

i
i

ac d;?
a;=9p 12x dz;, b= 93'2;— Cidz; 242
JUIE PellIeTYaThlX CHCTEM
1 f
a 02 04 48 8810k, ai=IPZCx}1jde°s“-
/7q /=1
243
20 g s
1 =d;?
b=73p 2 Cujly —4')—
20 j=l1

rie 0 — IJIOTHOCTb BOAH, TC:C2/M4;
d;— guamMerp CHJouHOA OTOPH B

€
Nl\a

TouKe I, M;

dj, l; —cOOTBETCTBEHHO, AWaMenrp H AJH-
Ha j-FO CTeDXHA, OTHOCALIErocs
K y3ay i, M;

Oj— Yroal HaKJIOHA j-r0  CTepXKHS,
TIPUMLIKAIOWIEro K y3ay i, K RJo-

30} CKOCTH, fepPHeHAUKYIAPHON AYyqy
BOJIHMI,

[ —uHcno cTepXKHeit, cxoasmuxca B

S0 yane i;

C.: —xo3pPHUHCHT JN0GOBOTO  compo-
THBAGHHA, AJS  HMJTHHAPHUECKHX
snementoB Cy=1; ponyckaercs
yTOYHeHHe 3HaueHuil Ko3dhHUK-

80 . eita C. AAA pa3sanUHBIX  QopM

r ronepevyHbX CEYeHHH 3.1CMEHTOB

Puc. 156, T'pac o H#a OCHOBE ONBITHHX AAHHBIX;

uc. . Tpadux xkospduumenta 3aryxa- Co — - .

HHS CTaHAapTa TODPH3OHTANLHOH COCTaB- & — KO3 (QHUMCHT HHEPUHOHHOrO CO
ASIOWER CKOPOCTH C FAyOHHOM R, NPOTHBACHHA, AN UHIHRAPHE-

OKHX 3NeMeHToB Cr=20.

Ecau aauua yuacrka Az; NpuHATA PABHOH PacCTOSHHIO MEXAY HeCMeX-
HBIMH Y3J1aMH, TO NapaMe™phl a; K b; (hopMyusl 243) noMKHBI GBITH OMpene-
JeHbl ¢ YYeTOM BCeX Y3JI0B, PacioJOXKEeHHBIX Ha pacCMaTpHBAeMOM HHTep-
BaJe.

|

Pacuer AWHAMHYECKHX XaPAKTEPHCTHK COOPYXeHHN

7. PacueTHas cxeMa COOPYXEHHS HOJKHA OTPaXkaTb OCHOBHbIE CBOACTBA
KOHCTDYKIHH M YCJIOBHS ee 3aKpemnJieHus Ha JHe MOps (Wapuup, 3ajeka).
Peanbnbie coopyxenus npu L<C0,25 A M0oXKHO paccMaTpHBaTh, KaK CHCTEMb
¢ ofHO# cTeneHblo CBOGOALI, COOTBETCTBEHHO YeMYy YUHTbIBAaeTCA TOJNBKO mep-
Bad ¢opma cBOGORHBIX KoaieGanui. I1pu onpenenenyn 4acToThl H GOPMBI KO-
JieGaHH#i MOKHO pacCMaTPUBATh HPOCTPAHCTBEHHbLIE YEThIpeXONOpHLIE COOPY-

XeHus (HampuMmep, camonofbemuble [1BY) Kak nnockne pamiible KOHCTPYK-
n mg TC-M?
nuu (puc. 157,a). Tpu s1oM caeayer npunumats Iy=5 W my, =35°, ——,

rae Ip u Iy, M*, COOTBETCTBEHHO MOMEHTHl WHEPLMH PHTeNd MJIOCKOH paMbl H

NOHTOHA (BepxHeil naathOpMel) coopyxeHus. YKeCcTKOCTb pHredst NJIOCKON

pambl EI, MOXHO NPHHHMATb PaBHO# GECKOHEYHOCTH, eC/IH BBHINOJIHAETCS yC-
LI

JOBHE ZT; <0,1,

rie I — MomenT HHepUHH CTOEK paMbl, M%; E — MoAyAb YAPYrOCTH MaTepHana KOHCTPYK-
uud, Tc/M2%;, I — nponer paMmui, M; [-— BHICOTA pPaMBl OT TIOCKOCTH OMUPAHHA AO OCH pH-

renad, M.

232



8. TTpu aGCOMIOTHO KECTKOM DHTesie KaX1as onopa pPaMel MOXeT pac-

CMaTpPUBATbCH, KaK OLHHOUHBIA CTEPXKEHb ¢ COCPelOTOYeHHON HaBepXy Mac-

TC €2

——, H  COOTBETCTBYIOIUHMH  yCJIOBUAMH  ONMpAHHUA

coit Mmo== —Q—mp, "

(puc. 157,06).

[Tpu Bblunc/eHuH yacToThHl nepBoil dopMbl Kosebannit Q, paalc, nony-
cKaercst paccmanmBaTb OMopy, KaX HeBeCOMBIll cTepXeHb ¢ COCPeAOTOUeH-

Ho#l Maccon m, Te —— HaBepxy (puc. 157, 8).

D)

9 ™ Epe
] — Q=
FJ
L7 N N
™ y4 EJ,/[ £J
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L 77 7 e e 777
L’ E o
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I 8= §
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™
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Puc, 157. Pacuernble cxeMbl cOOpyeHui
a~—THMbl PAMHBIX KOHCTPYKIKA; 6 H 8—pacueTHble cXeMb! ONOPHI.

Macca m onpeneasiercs o gopmyJie
m= Mo+ Myp, TC+ /M, 244
rae Map — NpHBEJEHHbIE K OCH pliresid Macca omopul OT Hii3a miaTQopMsl 10 AHA H Macca
BO/ADBI, 3aKJ/IOUeHHasa B NOJOCTH OIop.
ITpn oTcyTcTBHH BOABI B MOJOCTH OLOD 3HAYEHHS Mgp AJS HEKOTOPHIX
XapaKTePHCTHK CXeM COOPYXKEeHHH BBIUHCAAOTCA Mo Taba. 122, 8 KOTOpOl/I o,
1C - ¢%M? — paBHOMEDHO pPAaCTPeALTEHHAS 10 JI/IHIE M acCa KOHCTPYKIHH Onop.
Maoca BOALI B MOJIOCTH OMOP W, TC - c2iv?, pacmpemesewHas JMIIb 10 YacTH
JJIHHBL ONOp, TPHBOAUTCA K Macce pamp, TC - c2M2, paBHOMEePHO pacnpemesen-
HOH 110 BCelt AsHHe omop, no tabu, 123,
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Tabauya 129

N . Pacuetnan cxema | Cxema npuseje-
nfn| Tin KORCTPYKunH cTepKuT HUS Macc Pacyetnuie  dopMyan
1 2 3 4 5
Mp
£
1| 1] ppe A e Mip = 0,236p1
777

Jp =00
PR
12 £
2 ) /1” /uo Mup = 0,372p,
7_14 “77 v

A

Mup = 0,485/

Ipucoenntensas Macca BOJALI IpH pacueTe Q) He yYHTLIBAaeTCH NPH CO-
m, _
0J1104€HUH YCAOBHS i =10, rae p=po+ pap.

9. Yacrotel ), panki, cobcTBeHHbIe HOPMEI H COOTBETCTBYIOLLHE UM YCH-
Jusi onpeneasiorcs no gopmysnam AUHAMHKK coopyxenuit. Jas HekoTOpBIX
XapaKTepHbIX THNOB COOPYXeHHH TNpH yueTe BJAHSHUA NPOLOJNLHOH CHJLI
B ornopax ot Beca naaTdHopMbl ¢ 00OPYAOBAHHEM U KOHEYHON JKeCTKOCTH PH-
rejis paMbl pacuer 4acTOThl, GOPM H COOTBETCTBYIOUIHX YCHJIHH NPOH3BOLHT-
cs no ta6a. 124, Ins Tex e THNOB COOPYKeHHH 6e3 yueTa NpPOAOJbHOH CH-
Jbl B ONOPax H npu 6eckoHeyHo GOJbIIOH YKECTKOCTH PHre/is paMbl pacyerhl
BBIMOJHAIOTCA no Ta6a. 125. Ecay yactoThl Q), BhIYHCAeHHbIe N0 Ta6a. 124 u
125, pasaunyaiotcs He Gosee ueM Ha 5%, TO BCe pacuemHble XapaKTePHCTHKH
clenyer npuHuMath no Ta6a. 125. Eciu yacToThl pa3nuualorcst B npejenax
ot 5% 10 20%, TO pacyeTHble 3HAYEHHA YACTOTHl Q| C/eAyeT NPUHHMATD MO
Taba. 124 ¢ yueToM NpOAOJBHOM CHJ/ILI, @ POPMBI H YCHJIHS JOTMYCKAETCH BbI-
UHCJIATH YNPOLIEHHO No Ta6a. 125 Ge3 yuera npomonabHoit cuabl. Ecan vacto-
Tl pasnuualotTcs Gosee yeM Ha 20%, TO Bce pacueTH CeqyeT BHUIONHSITH C
YUETOM MPOAOJBHON CHJBL o Taba. 124.
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Tabauya 123

N Pacyetnas cxema Cxi
nn THR KOHCTPYKUHH cTepxHa eMa Sgé{:ene""“ Pacyernnie GopMyan
1 2 3 4 5

ky

;
]
]

Pacuer nepemeitennii ¥ yCHIHI B KOKCTPYKUHAX

10. CTannapm nepeMelleHit oy, MOMEHTA Oy, nonepeyHoit CHIbI g, npo-
AOJIbHON CHJIbl Oy B CEYEHHH OMOPBI C KOODAHHATON Y OT BOJHOBLIX BO3jeil-
CTBHH ollpefensiorTcss no popvyaam:

CTaHAAPT HepeMelleHns

o, = X, -g—, M; 245
¢raHgapt MOMeHTa

oy =M, -g', TCM; 246
C¢TaHaapT I'lOl]epelIUOi’l CHJADI

3= -g—, TC; 247
CTaHAAPT HOPMALYOIT CHL

sy =N, ;-;-. TC, 248

rae X,, M,, Q,, N.—-—opmmam neproil coGCTRCHHOM (hOPMKI mepeMemicHH 1 YCHIHA B ce-
YeHHH ¢ KoopanKaton y (ta6a. 124 u 125).

[Tapamerpul A u B onpenensitores no gopvynam

= o yms \/V X KuXaSqq @ 21 29). Teme, 249

i=t s=t
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TaGauya 124
N njn PacueTHas cxema ‘{;cb:o;zqeléi:"cﬁgp- DOpMB 1 yCHIUA
X [ (V) (1 0s vx -+
1= 50 L7 —%—COS V%
#mey - vy, (V)
m J o, sin vx 12 . sin vz '
SE ST e i v § AR
£J ) .
1 1 ™ M ElT¢, (v) o sin v%
= —— x
= =T (o) ©8 v |
f
: TC- M;
- o
Xz~ El v
¢ : Q=7 [f: zv; v sin vx + cos w.], TC
|
LIS
—
»
Sy i l
S _ 2
s 3 X,:[aﬁ——(vx——sinvx)*()’T+
§
N -+ [(vx — sin vx) sin v — By] 29y M;
z
M; = (7 sin vz — a cos vx) E[v—f— +
2

e
® o
S ——
= o .
X + (Y cos vz — sin v-sin vz) Elv? 7,
TC-M;
<

Ql = (a sin v» -+ Y cos ‘U't.) E[vz__l

7
SR
HE
QO - . 2
; — (Y sin v» -+ sin v cos vz) Efv3 7o TC
I
<)

X, = I (xv cos v— sin v) —
sinv [L

3 2
El
M) = — 'T'Ui’ sin yx, TC.-M;
Q =~ = 3OS V%, TC




3uaueHna xoddduuuento B cxemax 1, 2, 3

e

(%) [ v
_ v? . v\ _ 9 - _ Qo
?1(0)—31 R ?1(2) T ;92 (V) — :
(—tg") 31— 2 JB2
- Kl
tg2 5
(3]
v v v )
o= (3)en(3)- B

a=v-—siny; B=1-—cosvr; y=1—cosv;

IL v 2]
2= I ("2")? 2y = 1[3 + T,T (v)]-

Ta6auya 125
HacToThl
[]Jf:l THIT KOHCTPYKIMH Pacyernas cxeMa g%%i,ob? dopmur ¥ ycuaus
KoaeGaH.
m, m %2 (3 — %
Y <l Xy= -—(-2——) I, M
RiE
1
1 . /a,f}] £J ; M, == — 3E] ¢! ~—7.)7, TC - M;
J I .
x:AZZ o Qi =3El 4, ¢

12E1

mi3

Xi=223—2%) M

1
\I M1u~651(1~2x)—l—, TC' M;
l o 1
- = 12E] -,
S ) s TC
% (3 — »2)
I__ o, |=y l, M
dis
2 1
3 k M, =—3EIx FEALRS
i ’
S Q.= 3El g, 1¢
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fpHYeM { — HOMep TOH TOUKH, B KOTOPOil NpUJIONKeHa nepBas CBEPXy cocpeso-
TOYeHHasA BOJIHOBAs Harpyska;

n
2
B= Z mXi?, TC- M, 250
=0

TAe 3HaK CyMMIpOBaHHsl PaclipoCTPaHAETCS HA BCe MacCH, COCPelOTOYCHHBIE N0 CTOfiKe, BKJIO-

yas Maccy mg Ha BepxHeM KoHLUe cTepxHsa (puc. 155); m;—Macca, cocpenoroyentas B Touxe i,

SQ_Q (21, zi, 2:) — onpesensercs npH @==8 no opmyne 240; X;(, X,; — opaAuHaTH NEPBOil
ivs

coGeTBenHOM POPMBI KoleGaHHHA, onpeae/sieMbie, COOTBETCTBEHHO 1A TOYEK Z; H 25 no Taba.
124, 125. Mpn stom yi=H+AH—2;, ys=H+AH—2z,, rne AH — 3arnyGuenne nartel onopel
HJH pacuyeTHOM MJIOCKOCTH 3a/le/IKH Onopnl B FPYHT; & — orapudmuyecknit gekpeMeHT 3aty-
XaHuA, IpUHEMaeMblii paBHbiM 0,3; 10MyCKaeTCA HOMOJAL30BATh 3HAYeHUA §, HOJAyueHHblE B pe-
3yAbTaTe HATYPHBIX HCC/AEAOBAHUII MOPCKHX IMYOGNKOBOLHBIX COODYIKEHHH.

7%
50 s -
59 —— = \Q..w e e J b R4
MONE .
LZU —5_27'0;5 :\»< \ et e Sl = o O O O £
49 RNt -
40 0,5' q NG . Y R =
. g7~ .:"7 \\\ BN
»” 85 - LHINONN
” A~ TS ‘
N
25 e 11| TR T T
20 NS S
15 S T N O \‘Q\\_ d ’Q['a&j
7" N \\‘N‘:\\ 3z 23
10 F=EEHE | R R %
aJ SRRy —}4--H4 R
0 i | N . —
Qo5 Gi g5 10 80 T 20 30 4630 60 70 85 9999 4, %

Puc. 158. Fpaduk kosdpdpuunentos obecnedeHHOCTH.

1. ITpu pacuere paMHBIX CHCTEM YYeT B3aHMOCBS3H MEXAY BOJHOBLIMH
BO3A€HCTBHAMH HA TMEePBBIH H BTOPOHl (MO Jyyy BOJHBI) PAAB Onop (mpw
L<0,25)) npousBOAHTCH NYTEM YMHOMEHHS CTAHAAPTOB PEaKIHil, BbIYHC-
JIeHHbIX no ¢opmynam 245—248, Ha KO3(DHIHEHT B3AHMOCBA3HN KRus, ONIpENe-
JaseMmbiii no ¢popmyue:

R—
kg3 = 1 - "//l + cos 2% L , 251
Ve I'4
rae L — paccTofHHe MEXLY OCAMH ONOp paMbl, M.

12. Pacyerunie nepemeuwteHus X;x, MomMeHT M;y, nonepeunas cuna
Qi%, npoaoabHas cuaa Ny onpeaeasiorcs no ¢gopmyaam:

Xl% = Hyy Sy, M; 252
My = Nygapn TC-M; 253
Qs = Mg TC; 255
Nig = Ny, 1€, 254

rie n;, — K03QGUUHEHTE! 00eCIeYeHHOCTH, COOTBETCTBYIOUIHE pacuetHoft ofecneveHHO-
cT# i%, onpeneasioTes no ., 13,

13. KoadduuueHTs 00eCeyeHHOCTH My, ONPENeAIoTCs B 3aBHCHMOCTH
OT pacyeTHOTO 3HayeHHs OGeCTeveHHOCTH peakuuit i% cieayiouwuMm o6pa-
30M:
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a) B cayuae TpeobiajaHus HMHEPUHOHHOR COCTABIIOUEH BOJAHOBOM

MAKC

d
HArpysku Ha ONOPH (NIPY —=7=>50,3, rae dyac — HAUOONbIIKME TONEpey-

HBlE pa3dMep CEUEHHS 3JEMEHTOB OmOphl) KO3h(pHUUEHTHE My CJAEAYET Oll-
peseanTh mo KpuBoit A rpaduka, npuseaenHoro Ha puc. 158;
6) npu npeobaajaHMK CKOPOCTHOR COCTaBAAIOULEH BOJHOBOR Harpyaku

HA OMOPH! (npﬂ —“’_:“‘—°<0,10) K03(pUUHEHTH ONpPelensioTCsi N0 JAPYrHM

KPUBLIM 3TOTO e rpapuka B 3aBUCHMMOCTH OT OTHOLICHHS ""g:‘“, rae
Oyage—YACTOTA MAKCHMYMA CIIEKTPa BOJIHOBbIX KOJeGaHuii;

B) MpH ﬁd“’.lﬂ=0,l -+ 0,30 3HaveHHsT KO3(PPHUUMEHTOB ONpPEeACAAIOTCS
JMHEAHOR HHTEPNO/NALHEeH BEJAHYHH, NMOJYUEHHHIX MO 0. a u 6.

Pacyernble 3HayeHust obecneyeHHOCTH peakuHil (% npHHUMalOTCA pas-

HBIMH PAacyeTHOH 0GECNEYEeHHOCTH BHICOT BOJIH B CHCTeMe 110 Tabu. 89 (35) Ha-
crosiilero PykoBoacmsa.

g

Puc, 159, K pacyery CIIbY .

a—ofuag CxeMa COOPY)KeHHst; O—pacyeTHH TN KOHCTPYKILMM, 8 —pacyeTHad Cxema

KOHCTPYKUHH NpM BHIYHCIEHHH NAPHOAA mepsofi (opMbi KoxeGauu#i;, 2-—CxeMa pacnpe-

AeNEHHA COCPelOTOUCHHHX Macc; O--3Miopa GPIAMHAT NepBoi (GopMbi CBOGOAHLX KoJe-
Gannh (X“).

Mpumep 74. OnpenenuTh YCHJAHS B ONOPax CaMONOABEMHOIl IUiaByueH
6yposoit ycranosku CIIBY npu BoaaeficrBun Heperyasphbix sonn. Cxema yc-
TAHOBKH TpHBeJeHa Ha puc. 159.

Ucxopgnble nanHbe.

PacueTHble mapaMmMeTpsl BOJI: CPeAHSAS BLICOTA h=4,52 M; cpeauuit
2n

nepuop ©= 11,4 ¢; cpepHas uacrora o = == 0,551 pan/c, ray6una mo-
pt H =60 m.

Onopei CITIBY — nycroTesible KpYyriOUHJTHHAPHYECKHE MeTalJHyeckHe
KOJIOHHBI: ToaHas aauxa 100,5 M, HapyXHBI# AuaMenp 5 M, MOMGHT HHep-
uun /=3,206 M4, naouwanp nonepeusoro ceuenus F=1,071 m?, mogyas ynpy-
rocru E=2,1-107 1c¢/m2, noroHnbiii Bec Meraana xoaoHH 9,83 rtc/im. ITo-
JIOCTH KOJIOHH OT CIIOKOWHOTO YPOBHSI BOAbl 10 TOAOIUIBbHI 3aNOJHEHb BOAOH
(naotanp ceyenus nogocth 16,60 m2). ITponer mexay onopamu L=37,8 M.
Bo3spblulenne HEATpabHOM OCH MOHTOHA HAA YPOBHEM CIOKOHHOTO rOPH3O0H-
ta 17,5 M. 3arny6ieHHe NOMOWIB ONOP HHKE YPOBHA JOHA B HJIHCTHIH
rpyat 15 M. MOMeHT HHEPUMM NMOHTOHA, KaK pureas mjockodt [1-o6pasHoi
pamul Ip=12,25 m*. TTonublét Bec nmontoHa Pp=28470 tc. Jlorapudmuyecknii
aexpement 6=0,30.

Pemenne,

1. Boibop pacuernoll cxemobl coopyscenus. B xauecre pacyeTHON cxeMbl
npuHuMaercs naockas [I-o6pas3Has paMa ¢ WAPHHPHBEIM ONMPAHHEM CTOEK B
IIOCKOCTH MX mopowssl (puc. 159, 6). ITonnas Boicora pambl [=92,5 m. Ha-
CTHYHOE 3alleMJ/IeHHe ONOp B TPYHTE U TPEHHE O TPYHT He YUHTHIBAKOTCH.
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L: 37.8-3,206

B coorBercTBMH € N. 7 BLIYHUCJAAEM MNapaMerp 2T, = 7925.12.25 =
= 0,054 < 0,1; moatoMy (m. 7) MOXKHO HPHHHMAThb DHIE€/Jb paMbl GecKo-
HEYHO XeCTKHM, T. e. [, = co,

2. Pacuer wacrorol (nepuoda) cobcT8eHHbLY KOACGARUL COOpYNceHUs.

a) Onpenesienne cocpelOTOYEHHON Macchl PHTe/d NMJIOCKOH paMbl U pac-
npejeJenHol Maccs onop.

CocpeoToueHHas Macca PUreds paBHAa CyMMe MOJOBHHbI MacChl NOHTO-
Ha ¥ Macchi yyacTKOB ABYX ONOP Bblllle HeATPAJbHON OCH pHTess

1 8470
Mp = 5T ('—2— + 2-9,83~8> =448 rtc-c¥ M,

Pacnpejenenuas Macca MeTa/JIOKOHCTPYKUHH Onop, OAHHAKOBas no
BCEH BLICOTE ONOP, paBHa

9,83
Ho= J§] = 1,00 Tc-c/m2.

[Moronkas Macca BOAbl B MOJOCTH ONOP HA IanHe [, =75 M oT no-
JIOLIBH ONMOP 10 YPOBHS CNOKOHHOrO FOPH3OHTA paBHa

16,60-1,0 _
™M= ""gg] =1,695 1c-c2 M2

6) Onpenenenye Mace /151 pacyeTHOro crepxkHs. B cootBetctsuy ¢ npu-
HATON pacueTHOH cXeMofi, coopyKeHUe NPHUBOAUTCA K CXeMe CTepIKHS, XKecT-
KO 3a/leJ1alHOr0 Ha YpOBHE PHTe/ifl i HIapHHPHO ONepTONO Ha YpOBi€ MOJOLL-
BBl cToeK (puc. 159,8).

PacueTHyi0 coCcpenOTOYEHHYIO Ha BEPXHEM KOHIE CTEPXKHS Maccy onpe-
nesasieM no gopmyne 244

1
npu my = 5 -448 = 224 rc-c2m.

[TpuBesennyio cOCPELOTOUEHHYIO MACCy OMOPH! H BOIbl B [10JIOCTH ONOPHI
BLIYHCAAEM cornachHo Tabd. 122, cxema 3, no gpopmyie

Mip=0,485 (o + wap) /,

rie Pmp — NPHUBEJIEHHAA K [10JHOH IJHMHe pacnpele/eHHas Macca BOAL HOJIOCTH CTOEK, Oll-
peseasieMas no taéa. 123, cxema 3.

ll — 75 - .
I T = w5 0,812 umeewm:

1 1
k) = T (3-0,812‘2 — %-0,8124 + 7 0,812"') = 0,347,

0,347
¥np = 5 485" 1,695.0,812 = 0,985 tc-c?/m?,

mnp = 0,485 (1,0 4 0,985) 92,5 = 89,0 Tc-c?/m.

Torga no gopmyae 244 m=224+89,0=313 1c - c2im.

my = 224 =
Tak xax OTHOlLEHHE Godwa T T,085.925 = 1,22 > 1,0, 10 BausHie

NpUCOeIHHEHHOH Macchl BOALL HA NePHOJ COOCTBEHHEIX Ko/e0aHuil He yuH-
ToiBaeM (1. 8).

B) HacTory nepsoit GopMbl COGCTBEHHBIX Kose6aHuil COOPYKeHU# Q; omn-
pedesnM COOTBETCTBEHHO yKa3aHUAM, npuBefeHHbIM B n. 9, 6e3 yuera Bausd-
HHS NPONOABHOH cuabl no TadJ. 125 u ¢ yueToM nociemHeit no ra6a. 124,

bes yuera npoposabHoll cuibl, corsacho cxeme 3 Taba. 125, noayuaem

] /3.2.1.107.3,006
Q= > > = 0,897 .
! 3130.92,5% pazfc
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Ilpn yuere nporonbHO# CHABI, MOCKOABKY XECTKOCTh PUTeAs NPUHd-
I
Ta 6eckoneunolt (/,= o), coraacHo cxeme 3, taéa. 124, umeem (npn TP'ZO)

o — V %ﬁf = 0897 V' (0).

rre
3130 081 ‘
v =95 V =071
07122 0,712
7 (V)= 072" 3 = 0,798;
( — g 0712 0,712)

caeposatensno, 2, =0,8971/0,798 = 0,897-0,892 = 0,797 pan/c.
TMepuoa cobcTBEHHBIX KOeGaHHil cOOpYyKeHUs Ge3 yueTa npoJoibHOM CH-
Jbl paBell

2%
o= ggo7 =0 ¢
a ¢ yueToM NMpOAOJ/IbHOMN CHAbI
2
T = T;ﬁ =788 c.
788 —7,0 .o 0
TMockonbKy pasuuia MEPHOAOB cOCTaBAfeT ——5—-100% =12,6% <
<20%, To B AajbHeiimeM, COIAcHO n. 9 ¢ 1eJbI0 YNPOLLEHH PaCcyeToB, 3a
pacyeTHYI0 uaCTOTy COOCTBEHHBIX KoJeOaHuii npuMeM Q,=0,797 pan/c (me-

puon tc=7,88 c), a opAHHATHl q)opM nepeMellleHuii H ycHaui OyaeM BbIYHC-
AATh 6e3 yueTa BJAUSHAS NPOLOJAbHON CHJBI o Taba. 125.
T 7,
Tak kaK == T3 = 0,692 > 0,3, caenyer—coraacko 1. 3.16 CHull
T 1
[I-57-75—BHnoaHuTh AHHamMuueckuit pacuer [1BY Ha Bo3aeficTBue Hepe-
TYJSPHBIX BOJIH, NPH KOTOPOM HAJJNEKHT ONPENENHTb T[OPHU30HTANbHBIE
nepeMeuleHyss NOHTOHA, H3rubaroliue MOMEHTH B MeCTe 33JeNKH Onop
B IIOHTOH, NONEPEYHLIe ¥ MPOJOJLHEIE CHJb B ONOpAX.

3. Pacuer dunamuueckux xapakrepuctux coopyxcenus (puc. 159).

a) Pas6uBaeM oTIOpY 1O BbICOTE HA yuacTKH AauHOH Az;=3,0 M B cooT-
seTcTBuu ¢ 1. 4 (puc. 1589, ¢). CocpenorouenHble B LeHTpPe y4acTKoB (Xxapak-
TEPHBIX TOYKAX) Macchl PaBHbI

my = (2o + np) 82; = (1,0 + 1,06) 3,0 = 6,18 1c-c2/m.
6) Oprunarel nepsoit Gopmsl Kone»éaxmﬁ X BpIHCAsieM no dopmyie,

oTtHocselica K cxeme 3 Tada. 125, rae x——— , Yi — paccTofnHe OT LIapHUpa
10 [-fi XapakTepHOH TOUKH (UeHTpa ydacrka Az;), [=92,5.

dniopa X;; npeactasaena Ha puc. 159, 0.

B) Opaunatel GopM nepeMelleHui ¥ yCHJNE, COOTBETCTBYIOLINE NepPBO
¢dopme Konebanuii, onmpenesnsieM B pPacueTHOM CeUeHUH — B MecTe 3alenkKH
OIIOpr B TMOHTOH, KOTOPOMY COOTBETCTBYeT Koopaunata y=92,5 m. Torzma

925 =1,0, u no dopmyaam ana cxemsl 3 Tabs. 125 pacyerupie 3HaueHHs

OpAMHAT nepeMellenuil ¥ YCHJIUI PABHbI:

nepeMelllennit
Xy =w 2= 92,5 My
usrybaoLlero MoMeHTa
M; =—3-2,1-107.3,206 —92]—'5- = — 2185000 1¢-M;
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TIonepevyHOR CHJIb
1
Q=321 107'3,206-m§ = 23600 Tc.

r) [Napamerp B suluncasiem no gopmyJe 250, rae m;.o = 6,18 1c-c¥/m,
X — OpAMHATH i-X XapaxTepHHIX TOYEK yka3aHbl Bbliie B I. 3, 6.

Mpu i =0 (y,=92,5 M) umeem m, = m, = 224 1c-c3'M, Xy = X\q =
= 92,5 M, B pe3y.bTarTe noayuaem

n n
B = moXo? + 2 m Xy = 224.92,5% 1 6,18 2 X2 = 2720000 T Mc2.
=1 i=1

4. Pacuer ynkyuu cnekTparvHotl nAOTHOCTI BOAHOBLLY HACPY3OK 8 Xa-
PAKTepHbLY TOUKAX ONOPbL COOPYHCERUR NPU HACTOTE 0=,

Pacuer nponssogum no dopmyie 240 npu 0 =Q;=0,797 panlc (1. 2,8).

a) Tlapamerp a; A/ OKOPOCTHOH COCTAaBJAIOLULEH COCPEIOTOUSHHOR Ha-
rpy3KH Ha yyacTke omopbl Az;=3,0 M onpeaenseMm no Qopmyie 242 npu

R A

1,0.5,0-1,0
a; = ——9’81—_2—.3,0 = 0,765 Tc-c2/M2

Tlapamerp b; NS MHEPUHOHHON COCTABJISIOWEN COCPELOTOUEHHON Ha-
TPY3KH, AEHCTBYIOWEl Ha yYacTOK LHAMHJApHYecKo#i omopm Az;=3,0 M, on-
pedeasieM o GopmyJsie 242 mpu Cy=2,0.

10 =.52
bi= b = 57— 20-30 = 120 Tc-c2m.

Haiinem snavenus caaraeMbix GopmyJinl 240, 3aK/AI0YEHHBIX B KBaApart-
HYI0 CKOOGKY, MJIt YDOBHf CIIOKOHHOIQ ropusonta npu 2;=2,=0. Toraa no
dopmyne 241 opu r=0u ooomegc?meﬂno ky(r) =1,0 (puc. 156) cranpapt

4v
= = ,51-1,: ,97. .
g, (0) V% 0,551-1,0 = 0,973 M/c

[MoacraB/ias BblYHC/IEHHbIE 3HAYEHHS, OJYYHM

3aa, (21) 94 (25) = 3,0-0,7652.0,9732 = 1,67 1¢2.c2/M3

bibsQ,2 = 12:-0,797 = 92,0 TC3-c2/m2.

Tak xax BTOpOE cjaraeMoe CyIecTBEHHO GOJblie MepBOro, TO B AajbHeilnx
pacyeTax yyMTbiBaeM TOJbKO HHEPUHOHHYIO COCTAaBJSIOLLYIO BOMNOBOK Ha-
TPY3KH.

6) OpaMHaTa CHEKTPa BOJHOBLIX KOJEeGAaHHi Ha NOBEPXHOCTH NPH w=

=9, =0797 panc, &= :%: 1,447, =452 u, T=11,4 ¢ 10

H

eul_:o

tdopmyae 239 pasHa
S, (2, 0) = 0,0795-4,52- 11,4 {(1,447) ™" exp [— 0.785 (1,447) ™ ]; = 1,165 m2/c.

B) B3anMHble criekTpnl COCPELOTOUYEHHBIX BOJNHOBLIX HAIPY30K, JAeii-
CTBYIOLIMX B XAaPaKTEPHBIX TOYKAX 2, Z,, BbIUHCAdAeM no Qopmyre 240
npd yueTe€ TOJbKO MHEPUHOHHOH cocTaBasiomwel (b, = b, =12 1c-c?'M) u
o= =0,797 paajc. COOTBETCTBEHHO MOJYyuaEM

2,4+ 2 Zi—2
S, (On 21 29) = b5QuS, (9, 0)exp (—— : = = 912) exp (——- [——'-—E;l- 913) =

=122.0,7974.1,165 exp (_ ziq“; i .0,7973) exp (— '—"—’g‘%".oywz) -

= 05,5 exp [— 0,0648 (2; — 2;)] exp [ — 0,0648 | 2; — 24|}, Tc-c2,
Tjle 2, Z;— OPAMHATbI XaPAKTEPHbIX TOYEK, OTCYHTbIBAEMble OT CIOKOHHOrO YPOBHS BHH3,

Az, 3,
HAaYMHAA OT TOUKHU ¢ = 7 =g = 1,5 My
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5. Pacuer napamerpa A.
Ilo popmyane 249 npu 6=0,3 u Q;=0,797 pan/c
3,14 V67,5
= 0797 V3050707 | = 15w Tech

rae

n n
= 1/‘?1 Zt XXy exp [—0.0618 (2 + z5)] exp (—0.0648| 2, — 21) .
b=t §=i
Pacuer IBOHHBIX CYMM mOJ 3HAaKOM KOpHS NPOM3BOAMM B TaGanuHoi
dopme. B pesyabrate monyuero: v=296 m, A=46,5-296= 13750 rc-mc2
6. Pacuer koagpdpuyuenra 83aumoceasu kg,

Mo dopmy.se 251 npu L =378 M; ©=0,551 pan'c.

s = -+ V |+ co0 BT ]378 0837,

7. Pacuer crau@aproa nepemewjenutl u ycuaruil 8 mecre 3adesxu onopot
6 NOHTOH.
Pacuer crannapros npoussoautcs no popmyinam 245—248 c yuerom se-
JHYHHBL Ry (0. 11).
[To pesyapTaTam npuBefeHHbIX BHIEe BbiYMC/ICHHA OTHOILEHHE mapa-
A 13750
CoOTBEeTCTBEHHO HOJIYyYaeM:

CTauAapT nepemelieHHH
oy = 92,5.0,00505-0,837 = 0,391 M
cranuapr uarubaioero MoMenTa
64 = 2-185000-0,00505-0,837 = 9250 Tcm;
CTauAapT 1ofepeytiol CHIbI
5= 23600-0,00505-0,837 = 100 Tc.

8. Onpedesenue pacueTHoix seautun peakyud [16Y.

Pacuernbie (oGecneyennocTbio (=19%) nepemellleHus noHTOHA, H3THOO-
{He MOMEHTHl W YCHJHsI B MECTe 3aJe/KH ONOpPbl B MOHTOH ONpENENeHbl [0
dopmynam 252—254, rae KoahduuueHT n1 4 =3,0 cornacHo n. 13 no puc. 158
(xpuBas A). COOTBETCTBEHHO — C y4yeToM BblYHCJEHHbIX (M..7) craHmap-
TOB — MOJIy4aeM:

nepemelteHds Xiyx = 0,391:3 = 1,173 m;

uarubaouuft MoMent My = 9250-3 = 27650 TC-M;

nonepeynas cuaa Qiy = 100-3 = 300 Tc;

npoaosbHasi CHJada B Ollope 6e3 yueTra B€Ca MOHTOHA C ooopy,LLOBaHHe‘\d
My _ 2:27650
N[,‘: =378 465 1¢.

L

Honosnenue 5

ONPEAEJIEHHE BbICOTbl HAKATA BOJIH HA OTKOCHYIO OBJIHILOBKY,
NMPHKPLITYIO BHU3Y MECYAHO-FTAJIEYHBIM RJISKEM

BblCOTy HaKaTa BOJIH Ha OTKOC COOpY2KeHHs, pacmOJ0XKE€HHOro Ha raJjaey-

HOM HJIM mecuaHo-rajeqysHoM nasxe (puc. 160), pekomenayercs onpenenfitbh
C Y4€TOM BOJHOraCAIUEro AeACTBUA MIska No popmyJe:

2k kunh /Y
hy = 2 + knak __i_‘/_‘_, 256
H m ma h
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tne m,=ctga, o0 — yroa Hak/JoHa OTKOCA COOP,7KEHHA K TOPM3OHTY;

Z — BO3BLILIEHHE TOUKN NepeceyeHisl 110BePXHOCTH ILIAXKA C OTKOCOM COOpYXKeHis Hal
pPacueTHBIM YPOBHEM; .
kn g — K03pPUIHEHT yMeHblUeHisE BLICOTH HaKaTa HA OTKOC COODYXXKEHHSl, onpeleisieMbld
10 HOMOTpaMMe, [IpHBeieHHOi Ha pHe. 161;
k4 y Ryn— K03DOULHEHTEl 1IEPOXOBATOCTH I MPOHHUAEMOCTH OTKOCA COOpYXEeHHfl, onpeae-
neasiembie 10 taéa. 16(6);
km — KO pULHEHT, OnpelensieMbiil (10 Taba. 126 B 3aBUCUMOCTH OT KO3(PHUREHTE 3aJ0-
XKEHHA OTKOCA COOPYIKEHHS M, .

76,6
%777

"G6m Pacy. ypabens boder
AV -
Ommemnuu © Qo L I T RE ® R
npoguns(2m T I IFT T 3 S ¥ FF *
Pacemosnus, M 44 sl 70 Bolsols0]s0]50[50 1501607

Puc. 160. Cxema K pacueTy Hakata BOAH Ha OTKOC, NOKPLITHIA raneyHbIM
TLESKEM
1=npoduab naska npu wrTHe; 2--pacueTHHId Npodiab 1asKa,

Ta6auya 126

m, 1,5234!6’9’12 20|

km | 100 | 1,45 | 1,94 | 2,12 t 2,11 I 1,95 l 1,75 | 1,32 l

B tex cayuasx, Koraa kodbdHIlHeHTH 3a70XKeHHH OTKOCOB HaABOAHOI
YACTH NJAXKa My 4 TOABOAHON yacTH My OTJAHYAOTCH MeHee, yeM Ha 109,
BBOJAMTCA B pacuer CpeAHHH Ko3phulHeHnT 3a/7J0XKEHHST OTKOCa MAAXKA My,
CYHTasl ero NpoCTHPAIUUMCA oT H306aThl f1=Hy; 10 TOuKM mepeceyeHus
IJIAXKa ¢ OTKOCOM coopyxeHus. Moxoas H3 cpelHell BeNHYHHBI Mgy, NOJO-

rOCTH pa'quTHOﬁ BOJIHbI % H OTHOCHTEJbLHOH HNIXPUILbI HaJIBOAHOW yacTy IJisi-

B .
XKa 7, HAXOLHM HCKOMOE 3HaueHHe Rna 1O HOMOrpaMMe, NpHBeJeHHOH Ha
puc. 161.

Ecan xKe K03pQUUHEHTH My U My OTAMvaloTcs Gosee, ueM na 10%, ua-
XOAHTCS KOI(QMHUHEHT NpHBeJeHHa K 0AHOOOPA3HOMY YKJIOHY

kl’lJl no
A LA

= 287

I
kﬂ.’l HO

rie Ana no — KOIhPUUHEHT Ryy, ONpefedenHblilt Npl 3Havenun B/A=0 nas nasxa c ykJIoOHOM
€ro NOBEPXHOCTH, PaBHLIM (PAKTHYECKOMY YKJIOHY NOABOANOH YacTH NJfXKa
1:mp;
Bua wo — TO e, ONMPeMleNeHHbIl AAs IUISKA C YKAOUOM 1 : my.
[To HalimeHHOMY KO3QduuUeHTY 7 U YKAOHY | :my HAXOAUTCH OTHOCH-
TeJqbHas NPHBCIAEHHAA LWIMPpHHA IJiAXKa

B 1 B
—) = 258
(h)np n h

4



10 KoTopo# onpeaensercd no puc. 161 npoMexyrounoe 3HaueHue Rgq, 0603-
HayaeMmoe 3eCb BeJIHUHHON Rynn. PacueTHoe 3HaueHHe Ko3dduimenta

kﬂ.'lznk[]:lﬂ- 259

Mpumep 75. Onpenenuts BLICOTY HaKaTa BOJHBI Ha OTKOC COOPYKEHHUS,
nokasaunolit Ha puc. 160.

Hcxoaubie paitinie: KO3G@HIHEHT 3aJ0KeHHS OTKOCA COOPYKEHHS M o =
=2,4; Ry\Run=0,9 ans Geronnoii 06/HUOBKH K AAf NasXKa no Taba. 16(6);
pacueTnas BbICOTa BOJIHBI, uMeloulass oGecrneyeHHOCTb 4% B pexume u 5%
B cucTeMe, h=3,3 M; ri1y6HHa N0 JHUHHH MOCAELHEr0 OGPYLIEHHs] pacUeTHOM

=0

=
-~ 8.p. AL

7 0,}7 26
‘5_

77~--0

Y
94 5 06 Q7 G8 Fkne

J/”ﬂ/, 70
(”7/7)”7r1)
Puc. 161, Homorpamma nas onpesenenus koddduunenra ky,

A
KaW A0H 3ARHCHMOCTH (KPUBOil) T NOMEULeHHON C1eBa OT HYAd Ha ocH alfcumuce, COOTBETCTBYeT ceMeiicTmBo

KPHBHX B/h, NOMELIEHHBIX 112 TOM Ke ypoBHe M TaK #e 0003MAYEHNBIX HA MPaBOil WACTIS HOMOrpamMMel (cnpasa
OT HYAH).

BOJHB Hyn=4,3 M; TONHHA NONBHKHOTO CJIOS HAHOCOB Mo ypedy §=0,34=
B p—
=1 M, WHpHHa nasKa npu 3Tom B=3,6 v, T =1,09; annna soann A=86 M

(no AnHHK nocaeAnero o6pyuenus), - = 26; BO3BbIILEHHE TOUKH NepeceyeH s

NOBEPXIOCTH NAAKA (C YUETOM TOJNIUHHDB MOJBHKHOTO €J0) C 3aAaHHBIM OT-
KocoM 2=0,60 M; Ko3puuneHT, HakneHHbil no Taba. 126, kn,=1,65; koapdu-
LHEHTbl 3aJ0XeHHil OTKOCOB HAABOMHOM YacTH mJsixka my=06, noasoaioi —
mn=9,2.

Pemenne.

Tax KaK 3HaueHus My U My OTIAHUAOTCH GoJjiee, ueMm Ha 10%, naxoaum
KO3 ULUHEHT NpUBeReHHST K 0AHOOGPa3HOMY YKAOHY no ¢popmyae 257. Coot-
BETCTBEHNO 3TOMY Ha JIeBOi HHXXHeil 1IKkaJ/le HoMorpaMMbl (puc. 161) u3 Tou-
KH, COOTBETCTBYIOUICH my=06, BOCCTaHaBNHBAEM [IEPIEHABKYJAD 10 nepece-

o A . o
YeHus ¢ KpuBOH Ans - =26. TTonoxkeHne 310/ KPUBOH yCTaHABIHBACTCH HII-
TepnoJisikeit. 3aTeM M3 TOYKH nepeceyeHHs MPOBOAHM rOPH30HTAJbHYIO Nps-
MYI10 BIPaBO [0 MNEPECEYEHHS C KPHBOH %:O’ CO(OﬂBe’HCTBy}OLU.Eﬁ -;\Z— =926 n

TaKXKe HaliaeHnoi no uurepnoasuuu, Onyckas nepneHaukyJasp U3 3TOH TOu-
KH 1epeceyeHus Ha ocb abCIHCC, HAXOMHM Ha Hell 3HaueHHe Rpamo=0,77.
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AnanoruunsiM o6pasom HaXO/AUM 3HAUEHUE Ry, = 0,58 npu m,; = 9,2 u
=26.

o popmyae 257 xoapduilMeHT npuBeeHHs 7 =-g‘—?—§=0,75.
ITo dopmyne 258 mpuBejeHHas OTHoCHTEJALHAA LIMPHHA

(B)

h np
o B

ITo Bbrancsiennoit Besnuute 5 =1,45 u yKJIOHY 1HaABOJHOTO OTKOCA MJIfA-

Ka l:my=1:6 naxonum no puc. 161 knay=0,49. Toraa no popmyne 259 ne-
KOMBi#t KO3POHIHEHT kyy=0,75.0,49=0,37.

[MoncraBaas 3agannble ¥ HaldeHHble 4HCAEHHbIE 3HAaYeHHs BEJHUYHH B
dopMyay 256, HaXOXUM MCKOMYIO BHICOTY HakaTa BOJH Ha OTKOC, OTCUHTHI-
BAEMYIO.OT DPAaCUeTHOr0 YPOBHS BOAbI:

0,933
'hH=0,6+0,37-1.652—9ﬂ——- Y26 =51 w.

= >

1 386
7533 1,45,

JlocTaTouHoCTh BO3BLIIIEHHS TPeGHA COOpYXKEHHS MOMe3HO NPOBEPHTDH
NOBTOpEHHEM NOJ0GHOro pacyeTa NPH COXPaHEHHH OTMETOK HaABOAHON YaCTH
IAKa, Kak NPH WITHJe, H IPH TOM Ke 3HaueHHH Hyn, T. €. B Npeano/oKeHHny,
4TO MOMABHNKHBIA CJI0/ HAHOCOB Pa3MbIBaeTcs TOJNbKO HHXKe ypoBHA Boall. Co-
OTBeTCTBEHHO H3MEHSIOTCH TaKXKe 3HaueHus Ko3hdULHeHTOB My B My,

Honoanenuve 6

CKOPOCTH BETPA B OCHOBHBIX MYHKTAX NOBEPE)XHWW MOPEW
H OKEAHOB CCCP

Huxe. (ra6a. 127) npuBoasitcs BeqTHYMHBI CKOPOCTEN BETpa, KOTOpHIE J0-
NyCcKaeTcs YYHTbIBATD B KayecTBE pacyeTHbIX NPH OmnpeleseHHH Harpy3oK
Ha mjaByuue OGBEKTHI, eCAH OTCYTCTBYIOT AAHHLIE METEOPOJOTHUECKHX Ha-
O/MI0eHHHA UM pAcno/oXKeHHe METEeOCTAaHIMH HeXxapaKTepHO [Js o6bekTa
CTPOHTENBCTBA.

STH CKOPOCTH COOTBETCTBYIOT NaHHBIM UETHIPEXCPOUHBIX KPYr/OTOAHY-
Hbix HaGmofennit. [TosToMy A/ NyHKTOB C OTpaHHUEHHBIM BpeMEHEeM HaBH-
Falliu H3-3a J1eJOBOTO peXHMa HeoOXOAMMO YTOUHATb 3HAYEeHHs] cKopocTeil
BeTpa C yYeTOM HX CE30HHOro pacnpeae/IeHHA, YUHThiBas NpH 3TOM OpHEHTa-
ILHI0 npydva/sa 1o OTHOWEHHIO K HanpasJICHHIO Han60JbILEeTO BETpaA.

Honoanenue 7

ONPEXEJEHHUE HATPY30K HA AHKEPHBIE ONMOPDI
H YCHJIHA B AKOPHbIX CBSI34X B YCJIOBHSX INJIOCKOA 3ANAYH

Huxxe u3anaraiorcst pekoMmeHjanuH, oGecneynBaiollHe BHLINOJHEHHE Tpe-
GoBah#il, npuBeAeHHbIX B 1. 5.5 raase CHull 11-57-75.

B cucremax 3asKkopeHHs NAaBYYHX OGDBEKTOB NPHMEHSIOTCS SKOPHBIE
cBsA3n (uenun) 6e3 nomBecHHX rPy3oB (puc. 162) u ¢ nogsecHnIMu rpy3amu
(puc. 163). B o6oux ciayyasix MOTYT NpUMEHATHCS:

«0AUHHbLE» Yenu, KOTJa Nepel KaxJoi aHKepHOH ONopoi uMeercs Je-
’KallKuil Ha AHe yYyacTOK lenu (Ha aHKePHBIe OMOPH nepenaloncss Harpy3KH 1o
HaNpaBJ/ieHHIO JieXKallleTo Ha JAHE YYacTKa Lienu);

€KOPOTKUE» yenu, KOTJia OTCYTCTBYeT JeXXallHil Ha JHe nepel aHKepHON
Onopoi y4yacTok UenH (Ha ankepHble ONMOPH NepefaloTcs TOPH3OHTaJbHbIE H
BepTHKa/bHble Harpy3KH).
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Tabruya 127

N w: Ne W,
MyHK= I'eorpaduyeckue myHyTH M/é YHK- Teorpaduyeckne NyHKTH M/C
TOB TOB
1 2 3 1 2 3
Yeproe Mope 54 | Ueneken 24
55 | Orypuunckuii, 0-B 27
1 | Usmaun 30
2 | Buaxoso 30 Baaruiickoe mope
3 | Mpumopcxoe 22
4 | Bearopoa-Jinectposcxiit 21 | 56 | Kaaunuurpan 24
5 | Mavuuesck 25 | 57 | Cseraoropck 29
6 | Onecca 27 | 58 | Kaaiinena 27
7 | Ouakos 24 | 59 | Livenroitn 31
8 | Huxonaen 24 | 60 | Jluenas 34
9 | Xepcou 26 | 61 | Benrenuac 33
10 | Tenapa o-n 26 | 62 | Hayraspupa 24
11 | Cxanonck 23 { 63 | Pura 21
12| Xopant 23 | 64 | Napuy 27
13 | Yepuomopckoe 31 | 65 | Kuurucenn (o-8 Caapemaa) 26
14 | Esnaropus 32 | 66 | Pucrua (0-B Xuyma) 28
15 | Cesacronoas 31 | 67 | Maxpu 29
16 | Xepconec, Muic 31 | 68 | Toraanm, o-B 28
17 | Slara 27 | 69 | Tanann 25
18 | Axymra 28 | 70 | Hapsa-Wuiacy 26
19 | Cynax 25 | 71 | Jiomounocos 22
20 | deomocus 22 | 72 | Jienunrpan 24
21 | Anana 32 | 73 | Buibopr 26
22 | Hosopocchiick 42
23 | Teaenmumuk 30 Mynxtel CeBepHOro
24 | Tyance 32 JlexoBuTOro OKeana
25 | Coun 28
26 | rarpa 27 | 74 | MotoBckuil 3aauB —
27 | Cyxymu 27 | 75 | Baiina-T'y6a (Koabckuit 3anus)| 34
28 | Anavius 32 | 76 | Moaspunii 32
29 | Ilotu 33 | 77 | Mypmanck 30
30 | Barymu 30 | 78 | Maabuue 3eneHust 42
79 | Xapaos, o-B 43
A3oBckoe mope 80 | [Iaauna 28
81 | Kanpanaxma 26
31 | Kepub 29 | 82 | Kems 25
32 | Mucosoe 26 1 83 | Ouera 20
33 | Tennuecx 26 | 84 | Cepepomsunck —
34 | Bepasuck 34 | 85 | Apxaureanck 26
35 | Xranos 30 | 86 | Mesenn 23
36 | Taraupor 27 | 87 | Kauun Hoc 35
37 | Pocros-na-Hony 30 | 88 | Uuaura 33
38 | Eiick 30 | 89 | Ta6cena 36
39 | Noawxanka 3l | S0 | Cesepnuiii (0-8 Koaryes) 41
40 | Ipumopcko-AxTapck 29 I 91 | Hapssu-Map 29
41 | Temprok 24 1 92 | Maswie Kapmanryas (Hosas
42 | Tavaup 28 3eMas) 59
93 | Pycckas TaBann (Hopas 3em-
Kacnuiickoe mope an) 60
94 | Pynoabda, o-8 (3emas $pan-
43 | Acrapa 22 wa Hocuda) 50
44 | Jlenxopaus 22 | 95 | Tuxas, 6yxta (3emas Ppanna
45 | Daky 38 Hocuoda) 45
46 & Cywmrant 43 | 96 | Amnepma 42
47 | Maxauxana 38 | 97 | Cesxa 35
43 | Kacnuitckuil 26 | 98 | Hopwit mopr 33
49 | Acrpaxaus 25 | 99 | Cenexapn 32
50 | Typven 24 1100 | Mukcon 46
51 | Baytuuno (dopr LleBuenko) 29 1101 | Hyauska 32
52 | Kapa-Boras-Tox 27 1102 | Crepaerosa, mMbic 47
53 | Kpacuosouck 23 1103 | Pyccksii, o-B 41




IIpodorcenue maba, 127

L 2 | 3] 1} 2 e
104 | HpaBaw, o-B 42 | 137 | dmck 49
105 | Buse, o-B 35 | 138 | Maragau (Byxra Haraesa) 37
106 | Maanrit Tafimbip, 0-B 37 1139 | Oxorck 31
107 | YenockuH, MBIC 35 | 140 | Duxau 38
108 | Kocuctsiit, MbiC 35 | 141 | Asn 36
109 | Ycrb-Onenex 32 | 142 | YymukaH 39
110 | Tuxcu 46 | 143 | B. lilanrap, o-B 37
111 | Am6apuunx 38 | 144 | Tyryp 37
112 | Baapkapxaii 42 | 145 | Hukoaaenck-na-Amype 33
113 | Mesex 80 | 146 | KomcoMmoabck-Ha- AMype 31
114 | Bpanreas, o-B 52 | 147 | Copxym, MbIC 59
115 | Buannrca, mMbic 37 | 148 | 3oaoroii, MbiC 44
116 | IlImuara, muic 40 | 149 | Cocynoso 58
117 | Bauxapem 39 | 150 | Maacryn 36
118 | Cepaue-Kamens 42 | 151 | JanbHeropck, NpHCTaHb 45
119 | ¥Yaaen 45 | 152 | Oabra 38

153 | Haxoaxa 43
Tuxuii okean u ero mop# 154 | Acxoabg, 0-B 52
155 | BaanusocTok 37
120 | Iposugenus, 6yxta 41 | 156 | Kpackuuo (Ilocker) 35
121 | Kpecra, 3aaus 50 | 157 | Oxa 52
122 | Anaabips 54 | 158 | Horauxn 38
123 | Yroasnas, 6yxra 41 | 159 | Tepneuus, Mbic 52
124 | HaBapuu, Muic 49 [ 160 | TToponaiick 31
125 | Kopo 36 | 161 | Kopcakos 35
126 | Kapararuuckuit, o-B 33 | 162 | Kpuabon, MbiC 52
127 | Huxoapcxoe (Komangopckue 163 | Heseanck 39
ocTpoBa) 43 | 164 | Xoamck 4
128 | Ycerb-Kamuatck 33 | 165 | Yraeropck . 199
129 | Ilerponasnosck-Kamyarckuit 47 ] 166 | Anexcanzposck-Caxannucknit | 35
130 | JlomaTxa, MbiC 51 | 167 | Pu6uonck 41
131 | Vcrs-Boabmepenx 44 | 168 | ¥Oxuo-Kypuancx 41
132 | Ycrb-Kaiiposoro 38 | 169 | Kypuasck 43
133 | Unxuuk 35 | 170 | Cumymmp, o-B 49
134 | Ycrb-Jlecuas 32 | 171 | Marya, o-B 47
135 | Tafiranoc, Mbic 54 | 172 | Bacuabesa, MbIC 56
136 | Tmxura 47

Puc. 162, CxeMsl packperneHHs M1aByYux oOBeKTOB LensMH 6e3 nog-
BECHBIX TPY30B (IJHHHbIE LEIH)

2 —06LIKHOBEHHAS CXeMa 3afKopeHus; (—INePeKPecTHas CXeMa-3a4KOpeHus mpH Heo6Xo-
RMMOCTH Ofecriederus rayGuusl ¥ KOPAOHA.
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B pacuerHoM OTHOWeEHHH CAeAYeT pa3JHyaTth CJAYYan 0OHOCTOPOHHEZ0 U
dsycroponnezo 3aaxopenun. IIpn OAHOCTOPDOHHEM 3asIKOPEHHH YCJIOBHO npej-
f10/1araeTcA, 4TO BHelHHE CHJbl BOCIPHHHMAIOTCA TOJNBKO NepeJHHMU SIKOp-
HbIMH CBA3SIMH (PacfoJIOXKEeHHBLIMH CO CTOPOHB! HanpapieHUs AeHCTBHSA BHell-
HHX CHJ); NpH JABYCTOPOHHEM 3afKOPEHHH BHEUIHHE CHJbl BOCTIPUHHMAIOTCS
COBMECTHO NepelHAMH H 3aJAHHMH AKOPHBIMH CBA3MH.

Ilpu pacuerax cucreM 3asKopeHHd c/lelyeT TakxKe pPaccMaTpHBaTh CO-
CTORHHA:

nepeoHavaAbHOe — Npy OTCYTCTBHH BHEIIHUX Harpys3okK;

pabouee — npu AeACTBHH BHEIUHNUX HArPy30K HA MJIaBY4Hil OGBHEKT.

B npuBenenHbiX HHXe PEKOMEHAAUHAX STKOPHbIE LENH CYHTAIOTCA TSKe-
JIBIMH HepacTAXKMMbIMH HHTAMH, OPOBHCAIOMHMH 110 UenHbiM Junuam. Lenu
10 ONHOMY H TOMY XKe GOPTY HMMEIOT OAHHZKOBbie NapaMeTphl 3asKOPEHHd.
[Tonoxenne aHKepHbIX ONOP cTaGHIH3HPOBAHHOE.

9

—_— e v e —

e

Puc, 163. CxeMsl packpenerus NAABY4HX OODBEKTOB LeMAMH C MOABECHBIMH TPYy3aMH

a—0OLIKHOBEHHAS CXEMA 339KOPEHHA (ATHMHLIE MenHu); (—nepeKpecTHas CXeMa 3aAKOPeHHA NpH HeobXoam-
MOCTH ofecrieveHHa MYSHHL Yy KODIOHA (KOPOTKHE enH).

A. 3anxopenne NTHHHLIMH UEnsMH G€3 NOABECHBIX IPy30B

Mpn 3askopeHun naaByynux O6BEKTOB C NOMOLIBIO NJIHHHBIX Lened Ge3
110JBECHBIX TPY30B pacyeThl MOT'YT NPOH3BOAHTLCH B MPEANOJOKEHHH KaK OA-
HOCTOPOHHETr0, TaK H ABYCTOpPOHHEro 3askopeHuil. McXoaHLIMH JaHHBIMH AR
CTATHYECKOro pacuera apasiorca (puc. 162):

H* — ropu3oHTabHas COCTAB/AKOLLIAS HATAXKEHHS Lenel B nepBoHa-
YaJbHOM COCTOSHUH (OLHHAKOBAf A5 NePeAHHX H 3aJHHX Uened);

g, @ — Bec eHHHILI JJHHBI, COOTBETCTBEHHO, NepefHell U 3agHel uened
B BOAE;

£, {— BepTHKaAbHble NpoeKuHH cBOGOAHOrO NpoBeca, COOTBETCTBEHHO,
nepefHed u 3aaHefl Ueneil.

Odnocroponnee aaakopenue
B nepBoHawanbHOM COCTOMHHH pacueThl NepeNHHX Uemed
NPOH3BOAATCA MO NPUBOAMMHM HHXKe QOPMYynaM M B caefylolleil nocrenosa-
TeJIbHOCTH;
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napameTp LenHoH JHHH
Hy*
ay = ~—; 260
1= q
FOPH30HTaJbHAA NPOEKIHHUsS %y CBOGOAHOTO MpoBeca LenH
i ¢
ch 2, —1+‘l|' 261
JJKH4a CBOGOAHOrO npoBeca uenH (AaMHa yuactka A,B))

Sl =a sh l‘l, 262

BeJHYHHA NOAHOTO HaTsKeHus Ty llenyu B UenHoi onope (TouHee, COGNHU-
HEHUST LeMH C COOpYXKeHHeM )

Ti\=qg(a,+Y). 263
B paGouem CoCTORHHH rOpH3OHTaJbHAsl CTAaTHYeCKasd HArpyska
Ha siKopb Hy* (OHa )Ke rOPH3OHTa/bHAA COCTABJAIONULAS HATSIKEHHS Llel)
H* = H* + Ry, 264
rie R — BHEUIHAS FODH3OHTAJblasi Harpyska, AefiCTBYIOILafA Ha BHIAENEHHbI AAA pacuera

y4acToK naasyuero o6bekra. Bennuunn as, M, Sp, Ty onpegenstores no gopmynam 260—263,
B KOTOPHIX HHALKC «1» 3aMelisieTcs HHAEKCOM «2».

Benunuuna TOPH30HTAJbHOIO NEPpeMEUIEHHA COODpYKEHHUA
x = (S —m) — (S3—n) 265

Asycroponnee zaakopenue

B paGouem COCTOSHHUHU NPH HECHMMETPHUHON CHCTeMe 3asiKope-

HHA TlapaMeTphl Gz, G UENHBIX JHHHI, COOTBETCTBEHHO, NepeaHelt H 3aiHeil
nene# onpenensitoTca H3 CHCTEMbl ypaBHeHHﬁ

qa;— qa; = Ry, } 2%6

Vo, +2Vay, =1V a,

rae.
.
P A% 267
Ve
L Va +2Va, -

Van”_x
(3nech n panee GykBeHHble OGO3HAUEHHS ¢ UYEPTOH OTHOCATCH K 3ajHeil

uenu).
TFopusoHTa/bHble CTaTHUECKHE HATPY3KHM HA AKOPSA

Hy* = qag; 269

H* = qa, 270

DAeMEHTH 3aAKOPEHHs JAA Nepefued 1, S, Ty u 3apuedt vy, S,, T
neneid onpenensiorca no dopmyaam 261—263 (c cooTBeTCTBYIOIUM H3-
MeHeHHeM HHJekca). ['OpH3OHTANbHOE NepeMelueHHe X COOPYXEeHUS Bhl-
uucasercs no gopmyase 265, B KOTOPYI0 NOACTaBIAIOTCH BeJHYHHH 3j1e-

MEHTOB NnepeiHell lelH.
Ipu cummeTpHuHOR cHCTeMe 3aKOPEeHHS CJAeAYeT NPHHHMATD

@ =a, §; =S, u=mq=9q =L 271

Pacuer cucreMbl 32fKOpeHHS AJHHHBIMY OenaMA 6e3 HOABECHBIX TPY30B
npuBseied B npuMepe 76.
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B. 3asxkopenye NAHHHLIME NENSMH C NOABECHBIMH TPY3aMH

IMpu 3asxopeHnHn niaByynx 0ObEKTOB C IIOMOLILLIO AMTHHHBIX Lened ¢ nox-
BECHBIMH TPy3aMM pacyeTbl JOMYCKaencs MPOH3BOAHTL B NMPEANOI0XKEHHH 01~
HOCTOPOHHero 3askopeHnus. McXonHbIMH 1aHHBIMH O/ CTATHUECKOro pacuera
apasalorcs (puc. 164):

Hl‘“—-ropnaom-anbﬂaﬁ COCTAB/IAOLLIAA HATAKEHHS UenH B NepBOHAYAJbHOM COCTOAHHH,
G — sec B BOAE NMOABeINEHHOro K Uenu rpysa;
g, ¢* — Bec e[MHHUM AAMibLI UeNH B BOAC (¢ — AMs BEPXHETO YYacTKa LeMNH, Bbillle rpysa,
g* — AJs HIKHEro yuacTKa UemH, HHXe rpysa);
So — ANHHa BepXHero yuactka Uenn (AAnHa yuactka CjA; oT rpysa fio kJjio3a);
{ — BepTHKAIbHAA NPOCKUHA CBOGOJAHOTO NpoBeca LemH.

7a
[ ——————— e V’)4
T . o e — . JRey]
R.Z’ - A’ r'a
N2V
\ | i
N |
* I AN
7. o i }
-
\ — 3
B8 4 I 1]
oA N i FONZCINCONCANSS N\ LR CONGIgO COb AINOOTNN 4 A AL
po——t |
b 7 — ]

Puc, 164, Pacuetnas cxeMa XAs RJAMHHON IleNH € NOABECHHIM TPY30M.

B nepBoHayanibHOM COCTOSHHH DacueTbl NPOH3BOAATCA MO
npUBeJeHHbIM HUXKe GopMyJiaM H B TOH XKe OUePeIHOCTH.
[TapameTpb! uUenHbIX JHHHUI

o = 25 272
1= q ’
I*

al* = q* . 273

l'opH3oHTanKhHas npOeKUHUst 7. CBOOOAHOrO Nnpompeca HHXKHEro y4YacT-
ka B,C, nenu onpeneasiercs U3 ypaBHeHId
r X X100
l+..‘_=chﬂ=.+_‘!i(ch._“l-chl:, 274
a* ot g a a
rAe KOOPAI'HATHHIE NapaMeTphl Xi4, Xic Bhipaxaiorcs uepes 7, dopmy-
Aami

;%f_zArsh (%&+%+sh.}§); 975
t 1 1 1

X1c a Mic )

—— = h{o— sh 2 ),

ar Ars (11.* + sh 2 276

Ypasuenne 274 BiJiouaet B cedst Buipaxenus 275, 276 u pewaercs nox-
6opom. Kopenb ero ;. rpadmyeckd npeACTaBAfeTCs KaK abecuicca TOYKH
nepeceueHnd npaMof

L
i1+ a" 277
C KpHBOI
p: Ve q X4 xl(.‘
p=ch—2 + I feh —= —ch —=) 278
as q ! 4
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[Tpu non6ope 3a8a10TCA BEJIUYHHAMH N1c, @ pacyeThl BeAYTCH B Tabany-
noit popme. Ilocsie onpenenenus 1c, a cAeN0BaTENIbHO, H KOOPAHHATHBIX Ma-
paMerpoB X4, Xic PacyeThi BEAYTCA B YKA3aHHONH HHXKe NOCJeI0BAaTeNbHOCTH.

Hauna croboaHoro nposeca ienu (AnyHa yuactka B,C\4))

Iy = Sg + a;* sh 5"1—’.9 279

l'opusonTaabias mpoexuus #, CBOGOHONO MpoBeca e
0= dic + (X4 — Xy0) 280

Beprukanbiaa npoekius &, CBOGOAHOTO mposeca Huxkiero yuacrtka B,C,
uend (Bo3BbILIEHHE TOYKH Il€MH, B KOTOPOH nojaselueH rpys)

{ . e
JP— * —
Ge=a kch 2" I). 281
[Toaxoe HaTsxeHHe menu B uenHolt onope (B Touke Ay)

T, = H*ch 214, 282

a,

BeprukanbHas cocraBasiouas Via ycuaus B uensoit onope

X
Vg = Hy*sh 14 283
a
B paGoueM cOCTOSHHH TOPH3OHTANbHAS CTATHYECKaf HAarpyska
Ha aKkops f1,* onpeneaserca no dopmyae
Hp* = H* + R,, 284

rie R — BHeLIHsst rOPU30HTaJbHAS HAPPY3Ka, AeHCTRYIOILAA Ha BbiAeJeHHbH
JJISL pacyeTa yuacTok coopyxeHus. [lajee, Bce pacyeThl B paGoyeM COCTOSHHH
TIPOU3BOAATCA Mo dopmysaaM 272—283, B KoTopblX Huiekc «I» 3ameHsercs
HHJeKCOM «2».

FopusoHTanbuoe nepeMelliedye cOOPYXKeHus

X = (ly—m)—(lg—m2). 285
Ecan kaauGp uenu Ha BepXHEM H HUXKHEM YuacTKaX OJMHAKOB, TO
cAeAyeT NMPHHUMATh ¢* =¢q (" =, a.* =a,).
Pacuer cucreMbl 3adKOpeHnd AJMHMHHBIMH IlONfIMH C NMOABECHBIMH rpysa-
MH IpHBeAell B npumepe 77.

B. 3ankopenne KOPOTKHMN UeNAMH Ge3 NOIBECHBIX TPY30B

[Ipu 3asikOpeHUH NaByuuX OGBEKTOB C NMOMOUIbI0 KOPOTKHX Hemeii 6e3
NOMBECHBIX I'PY30B pacueThl AONYCKaeTCs PON3BOAHTD B NPEANONOKEHHH 0J-
HOCTOPOHHero 3asikopenns. McXoAHbIMH L aHHBIMH JIJISt CTATHYECKOrO pacyera
sapasioTest (puc. 165): H,* — ropu3onTajbHas COCTaBJAIOUIas HATAKEHHS Le-
Ny B EpBOHAYAJIBHOM COCTOSIHHH; § — BeC eHHHLL ANHHDI LenH B Boje; { —
BepTHKA/bHasi NPOEKUHA CBOGOAHOTO npoBeca llenu; S — AiuHa uenu (Aau-
Ha BA; OT TOUKH KpenJeHHS K SKOPIO 10 KJI03a).

B nepBOHaualbHOM COCTOSHHH DacueTsl NPOU3BOAATCA NO
npuBeentbM HUXKe POpPMYyaaM H B TOM Ke OuepeSHOCTH.

[Tapamerp uenuoil AuHuUHU

Ll 286
=g
[opusoHTaAbLHAs MPOEKUNsT CBOGOAHOIO NMPoBecd LelH
0= 2ap Arsh Y2 =C 287
2a,
KoopanHaTHLle MapaMerpht
x,p = aArth & — -, 288
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X4 ="+ ¥ 289
Ilonxoe HaTAXeHWe uenn B uemHo#i onope (B Touke A,)

X 9
Tya = Hy* ch 14, 290
4
Bepmxa.zmnaﬂ COoCTaBJAIONIAA YCHJAHA B uendoi omnope
x B
Via=H*sh 14 291
a
Bepmuamuaﬂ cocTaBasiionlas ycH/uA Ha AKOPb

X
Vig = Hi* sh a;B 292
1
B
T -
T 1" 1
. VM 3 VZA |
< . iy pen
T =l
* L]
i//, A‘fy f/z ! 2 \
| 7 | \
- )
Ve
AR
A | |
‘!5:1/2'8 “~ ! '
BlasZoty 41 %
%N 7 7 - /’~ .3\ 773 >
et e 7,—_——-’-'—:——)‘
7 !
/Z 1
Puc. 165. PacueTHas cxeMa 4 KOpOTKoil uenu 6e3 noisecHoro
rpysa.

Hmeercs cBa3p Via = Vig + ¢S. T'opusoHTanbHag cOcrasAagioulas ycu-
A4S Ha sKops paBHa %,

B pa6ouem COCTOfHHH TOPH3OHTa/JbHAf CTaTHUeCKas HArpysKa
Ha axkopb H,* (oHa Xe ToOpH30HTAJbHAs COCTaB/AAIONIAR YCUJHA B uernu)
omnpeneasieTcss no gopmyae

Hﬂ*":"‘Hl*‘i‘va 233

rie R, — BHEWIHsS TOPH3ONTA/NBHAR HAaNPy3Ka, AedcTByioLlas HA BBIIEJIEHHBIH
AJsl pacueTa ydyacTok coopyxenus. [anee Bce pacueTsl B pabouyeM COCTORHHHU
npoussoiaTcsa no ¢popmyaam 286—292, B KoTophIX HHIAEKC «1» 3aMensercs
HHIEKCOM «2».

Copu3oHTaNbHOE NepeMelleHHe COOPYKeHHs

X =1 —". 294

PacueT cucTeMbl 3aIKopenHsi KODOTKHMH llensiMy 6e3 MOABECHbIX TPY30B
npusenex B npuMepe 78.

I'. 3agKopeHHe KOPOTKUMH uensiMH C TIOABECHLIMH TPY3aMH

[Tpu 3asKopennn naaByyHx 0ObHEKTOB C MNOMOULLIO KOPOTKHX lenef ¢
MOABECHBIMH IPy3aMH pacueThl IOMycKaeTcs NPOH3BOAHTbL B NMPELNON0MKEHHH
OIHOCTODOHHETO 3asKopeHHs. McXoaHbIMH JaHHBIMH MU CTaTHYECKOrO pac-
yera ssJasiorcs (puc. 166): H,* — ropusoHTanbHasA COCTaBAAOUIAA HATIXKeE-
HHA LenH B NepBOHAYaNbHOM cocTOAHHH; G —Bec B BOLE MOABEIIEHHOTO K
uen# rpy3a; ¢, ¢* — BeC eJMHHMIB [JIMHBI UeNH B BOfE (§ — AJA BepXHEro
y4acTKa ileny Bbllle Ipy3a, ¢* — /51 HHXKHEro yyacTKa Lelln HUXKe rpysa);
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So — IJIHHA BepXHEro yyacTka uenu (mjuna yyactka Ci4; oT rpysa a0 xJaio-
3a); S* — miauna HHXKHero yyacTka uenu (mameHa yyacrka BC; oT ToykH
KpernjieH!s K SKOpI0 10 rpysa); {— BepTHKaabHas NPOEKIHA CBOGOLHOTO
rpoBeca LenH.

B nepsoHayaNbHOM COCTOSHHH pacyueThl NPOU3BOAATCA MO
npHBENEHHbIM HiXKe DOPMYJIaM U B TOIl Xe OUepelLHOCTH.

[TapameTpbl LenHbIX JHHAH BBIMHCAAIOTCA N0 HopMynam

e, 295
a) = 7’

H*
a,* = —‘T'r 2926

Puc. 166 PacieTnas cxeMa 148 KOPOTKOH uenu ¢ MOABECHBIM TPY3OM.

KoopauuaTHuii mapaMerp x*ic onpejensiercs M3 ypasHeHHs
'y *
£ (ch —ch -I_C) +.2 (ch f1ic o x”’ ) 297
ay a ay q* ot

rae Apyr#e KOOpAMHATHElE NAapaMETPhl Xia, Xi¢, X¥1a BHPAXKAOTCH uyepe3
x*1c popmynamu

S, G x;c
h{=22 R 9
a, = Ars ( o ﬂ:* ) 298
FC _ Arsh (_+sh fic ) 299
a
.i‘_,B- = Arsh (sh i(_ — §.i) 300
a* a* a*

Ypasnenne 297 skitouaer B ce6st Buipaxcenus 298—300 u petuaercs noa-

6opom. Kopenb ero x*i¢ rpaduuecku npencraBasgercd Kak afcuucca TOYKH
nepeceyenys npsMoH

fl=—§T 301
¢ Kpuso# r .
X X

f,;.(ch —ch 1i )+ :* (ch - —ch a:f ) 302

[Tpu noadope 3ajalorcs BEIMYHHAMH X¥c, @ pacueThl BeAyTCsH B Tab-
anunofi opme. [Mocne onperenenus x¥c, a Cci1es0BaTeAbHO, H X4, XiC,
18", pacueTs BeAyTCA AaJe€e B YKA3aHHOH HUXKe MOC/JAeL0BATENbHOCTH.
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2 lopu3oHTanbHasA NpoeKuuss CBOGONHOTO MpPOBeCa HUMHEro ydacTKa
C, uenu

* * "
ne = *ic ~ *1p 303
[opusouTtasnbHas npoexiuus CBOOOJAHOFO mpoBeca BCeit uenu
7 = ‘qlc+ (X‘IA'—- xlC)‘- 304

Bepruxa/ibHas 1poekuus ¢Bo6OAIOrO npoBeca Huxilero yuacrka BC,
ueny (BO3BHILEHHE TOYKK Li€AH, B KOTOPOH MOABELIEH TPY3)

* *
_ X1¢c __op *18
Cl(:—al* (Ch [Zl* ch al* . 305
IToaHoe HaTskeHue uenu B UenHo# ouope (B Touke A,)
X
T4 = Hi*sh % 306
1

Bepruka/ibHas COCTaBAAWIWAS YCWIHA B LelHoft onope

Vyg=Hx*ch 214, 307
a

Bepmxanwaﬂ COCTABJAOILASA YCHAHE HA AKODb

*
- X1
Vig=H*sh —IL 308
1
I'opu3soHTaibHaA COCTABAAIOIAA YCHJIMS ‘Ha AKOpPb paBHa f1,*,
B pa6oueM COCTOS HU M TOPH3OHTAJNbHAA CTaTHYECKAasdA Harpyska
Ha sikopb H,* ompenensercs no gopmy.e
H* = H* + Ry, 309
rie Ry — BHeLINSAZ rOPH3OHTANbHAS HArPY3Ka, JEHCTBYIOWAN Ha BbIAENEHHBI
115 pacyeTa y4acToK coopyxkenus. [lanee Bce pacueThl B paGoueM COCTOSHUH
npoussoasrcs no dopmynam 295—308, B koTopeix HuaeKkc «l»-.3amensiercs
HHJBKCOM «2».
['opH3oHTa/bHOE MepeMellieHHe COOPYKEHHA

X=nN2—11. 310

Ecau ka/aubp uenn Ha BEPXHEM M HMXKHEM yyacTKax OJAMHA4KOB, CJje-
Ayer npunuMats ¢* = ¢, (a,* = a,, a,* = a,).

Pacyer cHcTeMbl 3aAKOpenys KOPOTKHMHU [eNsMH C NOABECHHMH I'Py3aMu
npusejeH B npumepe 79.

. 3aﬂxopenue IJIKHHBIMH UenAMU Ge3 noJsecHbiX TPy308 NIpH HAKJIOHHOM lHe

ITpn 3asikopeHHU NNaBYYHX OGBEKTOB C MOMOLLLIO AJIUHHBIX Tlenefi 6e3
NOABECHBIX TPY30B NPU HAKJOHHOM JHE pacuyeTbl JONYCKaeTcs POM3IBOIHTL B
IPeNNOJOKEHUH OLHOCTOPOHHero 3askopeuus. MCXOAHBIMH NaHHBIMH ANS
craTuyeckoro pacuera asaswores (puc. 167): H* — ropusonrasnbHas cocras-
JSI0L1asn HATAXKeHHs Lenu B NepBOHAYAJBLHOM COCTOSIHHH; § — BEC €IHHMIIbI
IJHHBL UeNH B BOAE; { — PA3HOCTb OTMETOK LenHON onopbl (Toukd A;) u AHa
NOJ Heli B NePBOHAYAJbHOM COCTOSIHHH,; [ — YKJOH JHA, i=1g o, @ — yron Ha-
K/OHa (MPH NPAMOM YK/OHe JHA 3HAYEHHS { B PACUETHBIX GOPMYNax NPHUHHU-
MaloTcs CO 3HAKOM ILIIOC, IPH OGPATHOM YKJIOHE — CO 3HAKOM MHHYC).

B nepBoOHauyaNbHOM COCTOSHHH pacueThl NPOU3BOAATCA nNo
upHBeIeHHHIM HHKe GopMYJiaM U B TOH Ke OyepelIHOCTH.

ITapameTp uennoil AHHUH

H*
ay = 7 3t
Benomorareabibie BETHUHHbBL:
X1 = @ Arsh i; 312
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A 313
i

Slc = a,i, 314
by =%+ ay (ki — 1) — ixy s 315
x14 =V Sic + 2ab; + Sy 316
. X
CIC = & (ch —LA_- —_ kl). 817
a
9 z
Ta ~ o]
Vi, Va8 Y2 e e AV Ves __Z:Jln-'
————— }/ Az //Z
|
[ |
‘ l
] [
l Sy o |
| ! ! | th,%
- L |
Puc. 167. PacuerHble cxeMbl LA AAMHHBIX Ueleill Ge3 nOABECHBIX
rpyaos npu npsmoM (a) n obparHoM (6) yknoHax AHd.
Topu3onTtaabuas npoexuns cBOGOIHOTO NpOBECaA LeNH
318

m=Xia—Xic.

JlAuHa yyacTka uenu oT UEHHOH Omopnl A0 TOYKH KACAHHH C TPyH-
tom (aauna A,C,)

X -
S, = ay (sh A z). a9
a,
Moaxoe HaTSKeHHE uend B LENHOK omope (B Touke A,)
X
Ta = Hy* ch '711‘?' 320

BeprukaabHaa cocTaBafiowias YCHIHS B UENHOR onope

X
Via = Hi¥sh “'—;A . 321
]
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BepTuxanbHas COCTaBAAOWAsT YCHIHS HA SKOPb
Vg = H* 322
['opH3oHTaNbHAsA COCTABAAIOIAS YCHJIMS Ha sKODL paBHa f1,*,

B pa6oueM COCTOAHHMHU TFODH3OHTANbHAS CTATHYECKAS HArpysKka
Ha AKOPb (OHAa Xe rOPU3OHTAJbLHAS COCTABASIOWIAA YCHJIHS B lemu)

H* = H* + Ry, 323

rie R, — BHeWHss rOPH3OHTaAbHAA HArpyska, NeHCTBYlollasd Ha BbiAeNEHHbIH Aas pacues
Ta YYaCTOK COOPYIKEHHA,

[MapameTp uenHo# JHHUH

*
ay = _’T]L‘ 324
BenoMorateibHb€ BeJAKYHHE

d = a,(ki—1); 325
=8, —k(lio+ad)+ agi; 326
m= 2 (a; — kl); 327
n = ()2, 328

BepTuka/bHast poeKUHs {24 LENHOH JHHHH
La=m+ Vmi—n. 329

[Tpu npamoM ykaoHe gHa B dopmyse 329 nepej paaHkaaoM NPHHUMAET-
¢ 3HaK IJIIOC, B cAyyae 06PaTHOTO YK/AOHA AHA — MHUHYC.
KoopauHaTHbIH napaMerp
4
xm:agArch(%’i-{-l). 330
2
Bce pacueTsl npoussoaATcs aajee no gopmyaam 312, 318—322, 8 xoto-
pHIX HHAEKC «I» 3amMeHsAeTCs HHIeKCOM «2».
TopusoHTa/ibHOe NepeMelllenne COOPYKEHHS

1
x=(g—m)— %7 (Sa—S). 331
Pacyer npu panuoil pacuetHoi cxeme npuseieH B npumepe 80.
E. 3askopenne y oGpniBucToro Gepera

Ipu 3askopenHH naaByyHX OGBEKTOB Y OGPLIBHCTOrO Gepera pacuers
JIONYCKaeTos NPOU3BOMIHTD B NPEANOJIOKEHHH OJHOCTOPOHHEr0 3asKOpEHHs.
HcxonnbiMKH RaHHBIMH IJIST CTATHYECKOrO pacuera fABJAsAOTCA (puc. 168):
H{* — ropH3oHTa/IbHasA COCTABJSAIONIAs HATAXKOHHUS LeNH B NePBOHAYAJIbHOM
COCTOSIHHH; ¢ — BeC eIHHHUB JJIHHB lLIeNH B BoJe; {— Pa3sHOCTb OTMETOK
KJN103a ¥ AKopA; S — AjauHa uenu (AnuHa BA, ot ToukH KpemnseHHA K SKOPIO
L0 KJI033).

B mepBoHayaJNbHOM COCTOSHHHU pacueThl NPOU3BOAATCA MO
NPHBENEHHEIM HHXe QOpMYy/IaM ¥ B TOH 3Ke OUePeIHOCTH.

[Tapamerp wenHo#M NHHHH

H*
a = —;—. 332
FopusontaspHasl npoeKUHsi CBOGOAHOTrO NpoBeca LelH
2 2
n, = a, Arch (1 — %) 333
KoopanHaTHbie napamerphi
S
X4 = % — & Arch ———, 334
2a; sh '2—a1
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X1 =" — X4 335

BepruxanpHele npoekuun cBoGomHoro nposeca yyactkos A,C; u BC,
neny

X
CIA=111 (Ch-—li—— ), 336
a,

CIB=C1A+C' 337

ITonsoe maTakeHHe B LeNHOH onope (B Touke A,)
Tiq = Hy* 4 g% 4 338

[Monnoe HaTAXeHHe B AKOPHOH onope (8 Touke B)
Tig=Hy' + qtyp. 339

N g
77
/
1|
\\\ 43 ’// | ]
[
& [
ZANTA R Y)z. P L7
Vi ]
7¢ =1

Puc. 168. Pacueruble cxempbl 3asxopeHus y o6peisucToro Gepera.

Bepmxanbﬂaa COCTaBASAIOIIAA YCHAUA B LENHON onope

X
Vi4 = Hy* sh _;_A. 340
1
BepTH‘Kaﬂb‘Haﬂ COCTaBJflloONasn YCUAUA HA AKODPb
X
Vg = Hi*sh a;B 341
1

T'opH3oHTaNbHAS COCTABJAIONIAN YCHIHA HA AKOpb paBHA H)*.
B paGouem COCTOS HHH rOPU3OHTAJbHAS CTaTHYECKash HArpy3Ka
Ha sikopb H3* (OHa ke rOpPH3OHTAJbHAS COCTABJAIOLLAS YCHIUA B LEMNH)

Hy* = H*+ R, 342
Tle Ry — BHELIHSiA TOPH3OHTaJbHAs Harpyska, JefiCTBYIOIlasi Ha BHIEIEH-
HBIf /IS pacueTa y4acTOK cOOpYyXeHusi. Bce pacyerst B paGoueM COCTOSHUH
MpPOHU3BOAATCS naJee no dpopmynam 332—341, B koTophix uHAeKC «1» 3aMeHs-
€TCSl MHIEKCOM «2».
TopusoHTaNbHOE NepeMelleHHe COOPYKeHUA

X =" —". 343
Pacuer npu naHHOH pacueTHOH cXeMe NnpHBeleH B npuMepe 81.
)K. Yuer uameHeHHS rOPH3OHTOB BOMALI

Hpn 3afKOPEHHH NIaBY4YHX 00BEKTOB C MOMOLLBIO AJHHHBIX UefeH yuer
H3MEHEHHA TOPH3O0HTOB BO{IbI NPOU3BOAHTCS NMYTEM nepecyeTa BEJHYHHBI I'O-
PU3OHTA/IBHON COCTABJAIOLIEH HATSMEHHS Lemnell B 1epBOHAYANBHOM COCTON-
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HuU. McXonHBIMY JaHHBIMHU AJIS1 iepecueTa B Clydyae HeCHMMETPUYHON CHCTe-
MBI 3asiKopeHus sBasiorcs (puc. 169, a): Ho* — ropusontanpHas cocTasisio-
1as HaTAXKEHHS lened O H3MEHEHHS TOPH3OHTA BOAHI; ¢, ¢ — BEC &AMHULBI
AJHHBI, COOTBETCTBOHHO, NMepenHel M 3aiHell ueneit B Boge: Lo, §o— BEpTH-
KaJpHble IPOeKLIHH CBOGOLHOTO NPOBECa, ‘COOTBETCTBEHHO, nepeaHel H 3afHeR
uenefl [0 W3MEHeHHs TOPU3OHTA BOABI; §, { — BepTHKaAbHbie NMPOEKLHH CBO-

60QHOTO NpOBeca, COOTBETCTBEHHO, NepefHell W 3aJHel lleneil nocsae H3MeHe- -
HHS TOPH3OHTA BOZBI.

Puc. 169. Pacyernbie cxeMbl K yueTy H3MEHEHHS TOPH3OHTOB BOIMI.

Pacuersl npousBossATcs N0 NpHBELEHHbIM HHXe (OpMY/IaM H B TOH XKe
0YepeHOCTH.

[TapamMerpbt ueMHBIX THHHIE 10 H3MEHEHHS TOPU3OHTA BOABI ONMPEALJAIOT-
cs no popmynam

H ()
ay = ; . 344
=" 345
q
BcrnoMoraresnbible BeJHYHHBI
b=, 346
q
=V w7
4
_ &V + 5V a, 348
3 VCanEo
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I’opnsomanbﬂax COCTaBJAIOLLAA HATSXKEHUA lienel B nepBoHaya/JbHOM
COCTOSAHHH [10CJ1€ H3MEHEHHA T'OPH3OHTA BOJb!

Hy* = (_1_:—]’/1.61/_5)‘ 349
TIpu cuMMeTpHyHOfl CHCTeMe 3askopeHus (puc. 169, 6) nmeem:
g=q0: (=0l (=0
TFopusonTaibHas COCTaBAfIOUWLAA HAaTAXKeHHs ueneit H\* B 3TOM cayvae
onpenenasiercs no Gopmyie
H* = Hg (%)3 350

Pacuernl ¢ yueroM H3MeHEHUS NOPH30HTA BOAB! NPHUBEAEHb B NpHMepax
82 u 83.

Tpumep 76. ITponssecTy cTaTHUECKHE pacyeThl CHMMETPHYHON CHCTEMDI
3asKOpPEHHsl ¢ AJMHHBIMH LensMu Ge3 MoJBecHbIX rpy3oB (puc. 162) B npea-
NOJIOXKEeHHH OJHOCTOPOHHEr0 U [ABYCTOPOHHEIO 34AKOPEHHH MPH HCXOJAHBIX
JAHHBIX: TOPH3OHTA/bHAS COCTAB/AAIOLIAS HATAXEHUA Lenell B NepBOHaYalb-
HOM coctosinun, H*=10,00 Tc; BHeIIHSS rOPH3OHTA/IbHAS HArpy3Ka, MPHXO-
JSLLASICS HA NIePEHIOn U 3ajlHION 1emH, Ry=25,00 Tc; BepTHKaMbHAA pOEK-
uusa csoGopHoro nposeca uenedt, {={=14,40 m; kaau6p ueneir 43, FOCT
6345—65 (uenu auThHe ¢ pacnopKamy; NpoGHas HarpyaKa 73,4 Tc; paspuiB-
was Harpyska 102,8 1c), Bec 1 M paunbl nemu B soge ¢=¢=0,034 tc/m.

1. OaHocTopoHHEe 3asKOpenue

B nepBoHavasbHOM COCTOSHHH (BHEWHSs Harpyska Ry ot-
CYTCTBYeT) nmapaMerp UenHo# JuHHY 1o GopmyJse 260
10,00
a; =m = 294,117 M,
TopusonTanbHas NpOeKLHsA 1) ¢BOGOLHOTO NMPOBECA LIEMH ONpeedsieTcs

nmo ypasHeHuio 261 npu a;=294,117 M u ;=14,40 m, ch -#'117—=1+

14,40
+ 594,117 * OTKYAd n:=91,67 m.

Jnnsa cBoGopHOro npopeca lienn (AjauHa yuactka A;By, puc. 162) no
dopmyae 262

91,67
Sy = 204,117 shw = 93,16 M.

Besnynna nmosHoro HaTAXKEHHUs LellH B LeNHOM onope mo ¢opmyne 263
T, = 0,034 (294,117 4 14,40) = 10,49 Tc.
B pabouem cocTosndHU (AefcTByeT BHellIHAS HAarpy3ka Ry) ropu-
30HTaJbHAsl COCTABJIAIOULAN HATAMEHHA LenHd no Gopmyae 264
Hy* = 10,00 -+ 25,00 = 35,00 .
ITo popmynam 260—263, B kOTOPLIX HHAEKC «[» 3aMeHEH HHAGKCOM «2»,
mnapaMerp UEMHOH JHHHH

5,00
ag = %33_4- = 1029,41 M;
TOPHU3OHTANbHAA NPOSKUUA C‘BOﬁOlIHOFO mpoBseca Lenu
7= 171,90 u;

AJIHHA cBOGOIHOrO nposeca LenH

171,90
S, =1029,41 sh 102941 = 172,70 w;
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BEJHYHHA MOJHOTO HATSAXKeHHS Leny B LenHoH onope
T, = 0,034 (1029,41 + 14,40) = 35,49 Tc.
lopusonTanbHOe MepeMelleHHe coopyXKenus no Gopmye 265
x = (93,16 — 91,67) — (172,70 — 171,90) = 0,69 M.

2. ABycTOpoHHee 3asKoperHe

B paGouem COCTOS HHH napamMeTpsl az H @z UGNHbIX JHHHI nepel-
Helt ¥ 3aJHel Heneil ONpeae/isaOTCS U3 CHCTeMBl ypaBHeHHIT 266, koTopas npu
CHMMETPHYHOH cXeMe 3aAKOpeHHs NPUBOAHTCSA K BHAY

gay—q a;=R,,
— = 2 —
Vo, -+ Vaa = ‘?Vazazy
1

rae ¢ = ¢ = 0,034 tc/m; R, = 25,00 7c; a, = 294,117 M.

Peuras atu ypasHeHusi, mojayyaem

a;=880,72 M, a»=14543 m.
[To popmynam 269 u 270 ropusoHTaJNbHBIE HATPY3KH PABHBI
Ha AKOpb nepefxHed Henu
Hy* = 0,034-880,72 = 29,94 Tc,
Ha SIKOpb 3aJHEH el
Hy* = 0,034-145,43 = 4,94 1c.

Tlo popmynam 261—263, B KOTOPHIX HHAEKC «1» 3aMeHeH HHAEKCOM «2»,
3JeMeHTHl 3asiKODeHHust A nepenuen 1, Sz, Te u 3aaHed mg, S2, To ueneit
paBHbI:

TOPU3OHTaNbHAA MPOEKIHs cBOGOAHOTO MPoBeca nepepHeil ienu

o = 159,04 M,
AJiHa cBOGOJHOTO NpoBeca NnepeaHei uenu
159,04
S, = 880,72 shm = 159,90 M,
BeJIMUMHA MOJIHOTO HATSXKEeHHs nepexHed Lenu
T, = 0,034 (880,72 -+ 14,40) = 30,43 Tc,

ropH3oHTaJ bHasA NMPOCKUHA CBOOOIHOTO nposeca 3anHefi 11enu

1]—2 =64,20 ™,
AJHHA cBOGOAHOrO NpoBeca 3ajHed Leny
64,20

S, = 145,43 sh 1543 = 66,31 M,
BEJUUHHA NTOJHOTO HATSAXKEHHA 3aﬂ.Heﬁ uenu

T, = 0,034 (145,43 -+ 14,40) = 5,43 1c.

[To popmyne 265, B KOTOPYIO NMOACTAB/IAEM BENHUHHDI 3/I6MEHTOB IS Te-
pejHed lenu, TOPH3OHTANbHOE NEpeMellleHue COOPYKeHHs

x = (93,16 — 91,67) — (159,90 — 159,04) = 0,63 M.

Mpumep 77. TlpousBecTd CTATHYECKHHl pacyeT CHCTEMBI 3asKOpeHMA C
LJHHHBIMH LeNsAMH U OJBECHBIMH IPY3aMu B NPEANOJOKEHHH OQHOCTOPOHHE-
ro 3aIKOpPEHHS NPH HCXOAHBIX AaHHbIX (pHc. 164): ropusontasbHas cocras-
JSIOLUAS HATAMKEHHS LeM#d B MepBOHAYadbHOM COCTOsHMH, H,*=10,00 tc;
BHELIHAS TOPU30HTA/JbHASL HADpy3Ka, NPUXOAAINANCA HAa OAHY Uenb, Ry=
=25,00 Tc; Bec B BOJe NOJBENIeHHOTO K Uemu rpysa, G=20,00 t¢c, nauna
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BepXHEro yyacTKa uend, So=12,50 M; BepTHKaJbHAf NPOEKUHS CBOGOAHOTO
nposeca uenH, {=19,40 m; xann6p ueneit 43, TOCT 6345-65 (uenu Jauthle ¢
pacmopkaMy; npoGHas Harpyska 73,4 Tc; paspbiBHas Harpyska 102,8 rc),
Bec 1 M AuHBI Uenu B Boge ¢ =¢*=0,034 nc/m.

B nepsoHauyasbHOM COCTOSHHMH (BHEWHsiA Harpyska R, oT-
CYTCTBYeT) mapaMeTp LieNHOH JHHHU No dopMyae 272

a = (])%gg = 294,117 M.

Tak kak ¢ = ¢*, 10 a;,=a,*.~

[opH30OHTaAbHAS MPOEKUUS 1 CBOGOAHOTO NMpOBeca HHUXKHEro yuactka
ueny onpeenseTcss H3 ypaBHeHus 274 nogGOPOM ¢ HCIOAb30BAHHEM COOTHO-
wenui 275 u 276. I1pu aTom moayueHo:

e = 68,30 M,

KOOpAHHATHBIE NapaMeTpsl
X4 = 459,13 u; o = 454,05 M.

Hnuna [, cBoGoanoro nposeca Henu no dopmysne 279

68,30
1, = 12,50 + 294,117 sh —2_9481—,11_7 = 81,42 M.

FopusoHTanbHas npoekiiust cBo6OAHOTO mpoBeca lenu (no hopmyae 280)
M BepTHKaJbHad NPOeKUHA cBOGOLHOrO MpoBeCa HHXKHEro yyacTtka uenu (no
¢dopmyse 281) cooTBETCTBEHHO PaBHBI:

1y = 68,30 + (459,13 — 454,05) = 73,38 u;
68,30
fie = 204,117 (ch AT — )—_-7,96 M,

[To dopmyne 282 nosHoe HaTsAXKEHUE LENH B UENMHOA onope

459,13
T, 4 = 10,00 ch 557775 504,117 = 24,87 1¢;

Mo ¢opmyane 283 BeprHKaJbHasdA COCTaBJAOMWAA YCHAMA B LENHOH
onope

459,13
Via = 10,00 sh g7 = 2277 1.

B pa6oueM coOCTOAHHM (REACTBYLT BHELIHASA Harpy3Ka Ry) pac-
yeThl nNpox3BeneHsl no Gopmyaam 272—283, B KOTOPBIX HHAEKC «|» 3aMeHeH
HHIGKCOM «2».

Mo dbopmyne 284 ropusonraibHas HArpy3Ka Ha SIKOPb

= 10,00 + 25,00 = 35,00 1c.
o dopmyne 272 napameTp UEMHORA JHHHU
35,00
a 14K KaKk ¢ = g*, T0 a, = a,*,
W3z ypasHenus 274 ¢ yuerom sasucumocteidt 275 u 276 HalineHHas nog-

60pOM FOPpH3OHTaJIbHAsA NpOeKUHUs cBOGOLHOTO npopeca HHXHEro YyyacTKa
nemnu

Ny = 157,40 M,
KOOpAHHATHBIE NapaMeTphl:
Xo4 = T02,357 M; Xo0 = 692,258 M.

[To dopmyne 279 pauHa cBOGOAHOrO npoBeca Heny

157,40
I, = 12,50 + 1029,41 sh 700941 = 170,51 m;
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Mo dopmyne 280 ropusoHTaNbHAS NPOEKIUA CBOGOZHOTO NMPOBECa LENH
1y = 157,40 + (702,36 — 692,26) = 167,50 M.
[To popmysne 281 pepTuKabHas npoeKiHs ¢cBOGOAHOTO NIPOBeca HHKHEr0o
yyacTKa uenu

157,40
Ly = 102941 (ch 102941 — ]) = 12,05 M,

Ilo ¢opmyae 282 noanoe HaTsxeHHE UENH B LENHOH omope

702,357
T,4 =35,00ch 102941 = 43,47 1c.

ITo dpopmyne 283 BepTukasbHas coCTaBJsAONIAA YCHIHS B UeNHOMH onope

702,357
Voa = 35,00 shygzoay = 25,78 7c.

ITo opmyae 285 ropH3oHTaNbHOE MEPeMeELIEHHE COOPYKEHUS
x = (81,42 — 73,38) — (170,51 — 167,50) = 5,03 u.

Mpumep 78. [TpousBecTy cTaTHYECKUH pacueT CHCTEMbl 3aKOpeHHs ¢ KO-
POTKHMH LensiMH Ge3 MOABECHBIX rPY30B B MPEINONOXKEHHH OLHOCTOPOHHETO
3aAKOpEHUS MPH HCXOAHBIX NJaHHBIX (pHC. 165): ropusoHTaNbHAsE COCTABSAIO-
mas HaTSKeHHs HenH B mepBOHavyaabHOM coctosiHun H;*=10,00 1c; BHelu-
HSsl TOPH3OHTa/NbHAsl Harpy3Ka, NpHXOAsIasics Ha OfHY Henb, R.=25,00 Tc;
BepTHKAJbHAs NPOeKLHs cBOGOAHOrO mpoBeca LenH {=14,40 M; o6was anuHa
uenn S=77,0 m; kaauGp ueneir 43, TOCT 6345—65 (uwenu nutsie ¢ pacnop-
KamH; npoGHas Harpyska 73,4 Tc; paspeiBHast Harpyska 102,8 1c), Bec 1 M
JJHUHB Hend B Boge ¢ =0,034 tc/m.

B nepBoHauanbHOM COCTOSHMUHU NMAPAMETP @; LENHOH JHHHH
(no popmy.ie 286)

a; = 5—%%2— =204,117 u.
[To cdopmye 287 ropusoHTasbHast IPOEKLHS CBOGOAHOIO IIPOBECa LeNH

—9.9041 VTR — 14408 _ .
m=2-204117 Arsh LS Zm ™ = 7547

ITo dopmysnam 288, 289 koopAHHATHHE MapaMeTpH
14,40 75,
x1p= 204117 Arthpnd BT _ 1746,

x4 = T547 + 17,86 = 93,33 m.
Mo dopmyse 290 nonHoe HaTAXeHHE LEMM B LEMHOH onope
93,33
Ty 4 = 10,00 ch LT = 10,51 rc.

Mo ¢opmynam 291 wu 292 BepTHKaNbHbLIE COCTABJAIOLIHE YCHIHA
B LEMHOH ONOPE H HA IKOPb COOTBETCTBEHHO PABHHI:

93,33
Via = 10,00 sh 304117 = 3,23 1c;

17,86
V.5 =10,00 sh 04,117 = 0,61 Tc.

[posepsiem yaoaerBopenne ycaoBus Via = Vis + ¢S =0,614
<+ 0,034-77,00 = 3,23 1C, T. €. yCIOBHE BHIOJHAETCH.
B paGoueM COCTOSHHH TODH3OHTaAbHAs HArpy3ka Ha fIKODb
(o dopmyne 293)
Hy* = 10,00 + 25,00 = 35,00 Tc.
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Mo popmynam 286—289, B kOTOPHIX HHAEKC «1» 3aMeHeH HHAGKCOM «2»,
HAXOJHM reOMeTPUUYECKHE XapaKTePHUC THKH:
napameTp IeNnHOH JHHHH

35,00
ay; = 0034 = 1029'41 M;
ropu3oHTa/ibHag NMpoOeKUHsA CBOOOJHOTO NpOBECa Lenu

/77,008 — 14,402
= 2.1029,41 R Y L = = 75,62 M;
e = 2-1029,41 Ars 5100041 M
KOOpAHHSTHbIe napaMeTpol Xgg M X24
1440 756
Xop = 1029,41 Arthz=oo- — % = 157,00 w;
X9 = 75,62 + 157,00 = 232,62 ™.

Mo ¢dopmyae 290 moaHOe HaTsAKEHHE UENMH B UEMHOH omope

232,62
Ty, = 35,00 ch 102941 = 35,90 Tc.

Mo dopmyaam 291 u 292 BepTukanbHLIE COCTAB/AIOILHE YCHAUI B Leqd-
HO#t Oonope W Ha SIKOPb COOTBETCTBEHHO PAaBHBI:

232,62
Voa = 35,00 sh 02941 =798 rc,

157,00
V,p = 35,00 sh 102941 = 5,36 Tc.

Veaosue Vo + ¢S =5,3640,034-77,00 =7,98 1C = Voa BHIDOAHAETCH.
Mo dpopmyse 294
x =175,62— 7547 = 0,15 M.

Tpumep 79. [TpoussecTd cTaTHUECKHI pacyeT CHCTeMbl 3asiKOPEHHUS C KO-
DPOTKUMH LeNsMH U NOJABECHbIMH I'PY3aMH B NPEANONOXKEHHH OQHOCTOPOHHEr0
3afKOPEHHS NPH HCXOAHBIX AaHHbIX (prc. 166): ropuaoHTanbHag cocTaslsio-
1as HaTsAKeHHS Lely B epBOHaYa bHOM cocTosiHud H,*=10,00 1c; BHemHAn
POPH3OHTaJbHAN Harpyaka, npuxoasuiascs Ha oaHy Uenb, R,=25,00 1¢c; Bec
B BOJle NOABeIIeHHOro K Ienu rpysa G=20,00 Tc; AnuHA BepXHero yyacrka
UenH OT rpysa A0 KJ103a, So=12,50 M; AJHHa yyacTKa LenH OT AKOps [0 Ipy-
3a §%=50,00 m; BepTHKaIbHAas NpPOEKUHS CBOGOLHOrO npoBeca LenH L=
19,40 m; kanu6p ueneii 43, TOCT 6345—65 (uenu JuTHiE ¢ PacnOpKaAMH;
npo6Has Harpyska 73,4 Tc; paspuiBHasi Harpyska 102,8 1c), Bec | M pauubt
ueny B Boge g=0,034 tc/m.

B nepBoHaua/JbHOM COCTOSHHH MapaMeTp a; UenHON JUHUK
(o popmyae 295)

10,00
a = 0,034 = 294,117 M.

Tak kak ¢* =g¢, a, = a,*.
M3 ypasuenus 297 ¢ ucnonbzoBanneM coorTHolenuin 298—300 noaGopom
HaXOAHNM:

x1o = 71,80 M,
X1 = 460,558 M,  x;, = 455,511 m, x:B = 22,494 M,
TopusoHTaNbHEIE MPOEKUHH CBOGOLHOTO TPOBECA HUMKHErO YuacTka H
Bceil lermu onpenengeM no popmysam 303 u 304:
o= 71,80 — 22,49 = 49,31 ,
= 49,31 + (460,56 — 455,51) = 54,36 M.



BeprukaibHas npoekuus {ic CBOGOIHOrO MpoBeca HHKHEr0 yuacTka le-
nu (no dopmyae 305)

71,80 22,494
to=204117 (Ch 294,117 — °h 294,117) =802 m.

[ToaHoe HaTsXeHHE Uend B LenHoi onope (no dbopmyse 306)

460,558
Ty = 10,00 ch 594117 = 24,98 Tc.

BeptukanbHbie cOCTaB/SIOUIME ycHIME B lenmHoli omope (no dopmy.e
307) u na sikops (no popmyne 308) paBHbi:

460,558
Via = 10,00sh AT = 22,89 Tc,

22,491
Vg =10,00sh 94107 = 0,77 Tc.

Iopu3onTanbHas cocTaBasoWlas yeuaus Ha saxopb H1*=10,00 rc.

B paGouem cocCTOfHHUHY FOPU3OHTANbHAS HArpy3Ka Ha AKOpb (10
dopmyae 309)

Hy* = 10,00 4 25,00 = 35,00 Tc,
Mo popmyane 295 napamerp uenHoi JHHHH
ag = (%)% =1029,41 M, a Tak Kax q = g%, a; = ay*.
[To ¢opmynam 297—300 KoopauHATHBIE TADPAMETPHI
x;c = 262,85 M;
Xoa =T81,304 M;  xpo=TT7,803 M;  Xpp = 214,174 M.

[To dopmyaam 303—304 ropu3oHTa/bHble NMPOEKIHH CBOGOXHOTO MpoO-
Beca HUXKHETo YyacTKa M Bcell Lenn
Ny = 262,85 — 214,17 = 48,68 m,
1y = 48,68 + (787,39 — 777,80) = 58,27 m.
o popmyae 305 pepruKanbHas NpoeKilHs cBOGOIHOTO NpoBeca HHIKHETO
yyacTka LenH

262,85 214,174
ch 155041 — ¢ 1029,41)= 11,39 u.

Lye = 1029,41 (

[Tonnoe HaTsKeHHe Ltenu 8 HemnHoi onope (1o Gopmy.e 306)

787,394
Ty4 = 35,00 ch 102941 = 45,75 TcC.

Beprukanpnasi cocraBasioliast yCuiaus B lenHo# onope no dopmyre 307
Vo4 = 35,00 sh %—.;% = 29,46 Tc.

BepThkanbHas cocrapJslonlas ycuAHA Ha AKopb no ¢opmyae 308
V,p = 35,00 sh % =732 Tc.

I'opH3oHTaNbHAs cOCTaBAfAOMAs yCuansa Ha AKopb Hy*=35,00 rc.
Ilo ¢opmyne 310 ropusonTanbHOoe nepeveLieHHE COOPYXKEHHST

x=>58,27—54,36=3,91 m.

Npumep 80. ITpon3aBecTH craTHyecKui pacyeT CHCTEM 3adKOpPeHHS ¢
AJUHHBIMH LensiMH 63 MOJABECHbIX rPy30B IPH HAK/JIOHHOM JiHe (CJayuay Tps-
MOr0 U OGPaTHOTO YKJIOHOB) B NPEANIONOXKEHHH OQHOCTOPDOHHETO 3agKOpEHHs
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NPH MCXOAHBIX JaHHBIX (puc. 167): ropusoHTaNbHas COCTABAAOUIAT HATAXKE-
HHSl LleNd B NePBOHAYAJ/JbHOM CcOCTOsiHMM H1*=D5,00 Tc; BHEIUHAS TOPH3O0H-
TaJbHas Harpy3Ka, NPHXOAALLAsics HAa OAHY Lenb Ry=45,00 1c; pasHoCcTh OT-
MeTOK LeNHOH ONOpHl K AHA NOA Heil B nepBoHava bHOM cocTosiHHU §{=10,00 M;
yKJIOHB aHa i = *0,1; kaau6p uenei 77, FOCT 6345—65 (uenu auThle ¢ pac-
nopkaMu, npo6Has Harpyska 210,0 nc; paspbiBHas narpyska 294,0 1c), Bec
1 M gnunb nenu B poge ¢=0,111 nc/m.

1. Mpamoit ykaoH ana

BrnepBoHauanbHOM COCTOAHHUHU (BHELIHAS HAarpysKa Ry otcyr-
CTBYET) napaMeTp UeNHO! JHHHH 1o dopMyae 311

5,00
a, = 011 = 45,045 M.

BenomoraresibHble BeIHUMHBL BhIYHC/IsgeM 1o dopmyaam 312—317:
X1¢0 == 45,045 Arsh 0,1 = 4,50 u;
p=YITO0E _ 1005 o,
ol 05 M;
Sic=45045-0,1 =451 u;

b, = 10,00 + 45,045 (10,05-0,1 — 1) — 0,1.4,50 = 9,78 m;
%14 = V4513 +2.45045.9,78 + 4,51 = 34,52 u;

34,52
Lo = 45,045 (ch Bot5 — 10.05-0,1) =13,65 .

Mo dopmyne 318 ropusonTasbHAs NPOEKIHS CBOGOAHOrO NpoOBECa ey
n = 34,52 — 4,50 = 30,02 m.
Hnuza yyacTka HenH OT IlenHOH OMOPHl O TOYKH KacaHHs € TPYHTOM 10
dopmy.se 319

S, = 45,045 (sh 4?546?1‘23 —-—0,1) = 3349 M.

[lo dopmyae 320 mosiHoe HaTAXEHHE uUENM B LENHOH omope

Tia =5,00ch%=6,54 TC.

BepTuxa/nbHas cocTaBaAIoOULas YOHIHA B HenHoi onope mo dopmyne 321
X5
Via = 5,00 sh%@f—s =422 Tc.
‘BepmukanbHag cocTaBasioWas yCHAHA Ha AKOpb mo Qopmyde 322
V18=>5,00+0,1=0,50 Tc.

B paGoueM cocTOSHHH (QefiCTBYeT BHEIWHAS HArpyska R.) ropu-
30HTaJbHas COCTABJAIOWIAS HATAKEHHUA LenH o dopmyae 323

Hy* = 5,00 + 45,00 = 50,00 tc.
[Tapamerp uenHo#t nuHuu mo dopmyne 324

ay = 5—%’%—)- = 450,450 M.
Benomoratesnbrele BeqHyuHBL 1@ dopMyaam 325—328 pasuui:
d = 450,450 (10,05-0,1 — 1) =2,25 m;
[ = 33,49 — 10,05 (13,65 + 2,25) -+ 450,45-0,1 = — 81,39 m;
m = 0,12 (450,450 - 10,05.81,39) = 12,68 u;
n = (—0,1.81,39)2 = 66,24 M.
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Beprtukanbias npoeKuns LemHoi Jaaum no $opmye 329
toa = 1268 + V12,687 — 66,24 = 22,41 m.
Koopaunamubiit napamerp mo dpopmyie 330
22,41
X9 4 = 450,450 Arch (m— + l) = 141,52 m.
[To dopmynam 312, 318—322, B KOTOPLIX HHAEKC «1» 3aMeHeH HHIAEKCOM
«2», onpegensem:
KOOpAHHATHbII napaMerp
Xgc = 450,450 Arsh 0,1 = 44,97 m,
POPH30HTAaIbHAS NIPOEKLUS CBOGOAHOrO NpoBeca Hen
g = 141,52 — 44,97 = 96,55 ,
AJIMHA YYaCTKa UenH OT UeMHOH ONMopbl 10 TOYKM KacaHH ¢ TPYHTOM
141,52 .
S, = 450,450 (sh O 0,1) = 9881 v,
NOJIHOE HATsXKeHHe LieliH B LeMHoi onope
141,52
Ty4 = 50,00 ch 150,450 = 52,49 Tc,
BePTHKA/bHAs NPOEKLHA YCHJINA B LLENHOMN onope
141,52
Va4 = 50,00 sh 00 = 15,97 ¢,
BePTHKAaJIbHAS COCTAB/IAIOIAA YOHAHSA HA SKOPb
Vap = 50,00-0,1 = 5,00 Tc.

Topu3oHTabHOE NepeMelleHHe coopyxeHus no popmye 331

1
x = (96,55 — 30,02) — Toor T (9881 — 33.49) = 152 .

2, OGpaTHblt YKIOH AHA

B nepBoHayanbHOM COCTOSHHH (BHEWHAS Harpyska R oT-
CYTCTBYET) mapaMenp lenHoH JuHu o dopmyJe 311

5,00
a4 =517 = 45,045 M.
BcenomoratenbHblie BeauuHHbl o popmynam 312—317 paBHbl:
X0 =—450 v; k= —10,05; Sie=—451 m;
b =978 u; X4 = 2552 M; Lie=T119 M,
Topu3oHTaNbHAA NMPOEKIHs cBOOOAHOro npoBeca ienu no dopMyne 318
Ny = 25,52 4 4,50 = 30,02 M.

JautHa yyacTka Uemnu OT UenHOH Onopbl A0 TOYKH KacaHus ¢ DPYHTOM
no dopmyae 319
25,52
S, = 45,045 (sh 5015 + 0,1) = 3140 w.
[Tonnoe HaTAMeHHe LeNH B UemHol onope no Gopmyne 320

25,52
TlA = 5,00 ch m = 5,83 Tc.

Beprukanbias cocTaB/sHOUlan YCHANS B LeNHON onope no dopmyse 321

25,52°
Via =5,00sh m— = 3,00 T1c.
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BeprukansHas cOCTaB/IAIOMLAS YCHANA HA SKOPD No dopMmyne 322
Vg = 500-(—0,1) = — 0,50 Tc.

B pa6Gouem cocTOfHHHU (HeACTBYeT BHellHAA Harpy3ka Ry) ro-
PH3OHTaNbHasA COCTaBJAIOMAA NATAKEHHA Lenu no popmyae 323
Hy* = 5,00 + 45,00 = 50,00 rc.

[Mapamenp wenHo# AuiHH no (opmyte 324
50,00
a, = m‘ = 450,450 M.
[To popmynam 325—328 BcnomoratenbHbie BeJHYHHbE PABHbI:
d=225 wm; 1 =81,25 m; m=12,68 m; n = 66,01 M.
BepThnkanbnas npoekitus uenHoi JHEHHE o GopMyae 329

§oq4 = 12,68 — V12,682 — 66,01 = 2,95 M.
Koopannatubiii napametp no ¢popmye 330
2,95
X9, = 450,450 Arch (m + l) = 51,49 M,

ITo gopmynam 312, 318322, B KOTOPHIX HHIEKC «1» 3aMeHeH HHAEKCOM
«2», HAXOANUM:
Xoo=—4497 u; Me = 96,46 M; Sy = 96,66 M;

Toa=5033 1¢; Vo =873 1¢;  Vyp=—500 T1c.

Topu3oHTaNbHOE MepeMellleHHe CcOOpYXKeHHsi ompenesseM no ¢opmy-
Je 331

1
x = (96,46 — 30,02) — (—_fm (96,66 — 31,40) —- 1,50 M.

Mpumep 81. TIpoussecTn cTaTHYECKH# pacyeT CHCTEMbl 3aIKOpEHUS Y 06-
phIBHCTOrO Gepera HenmsaMH Ge3 MOABECHBIX I'PY30B B NDPEANOJIONKEHHH ORHO-
CTOPOHHEro 3asiKOPEHHs NIPH MCXOAHBIX AaHHLIX (puc. 168): ropusonrtanbHas
COCTABJAIOLIAA HATSKEHHS LenH B NEepPBOHAYAJbHOM COCTORHMH H *=
=10,00 mc; BHeWIHAs TOPH3OHTaJbHAs HATPy3Ka, NMPHXOAALAACA Ha OLHY
nenb, Ry=20,00 Tc; anuHa uenu ot skops a0 Kawza S=70,00 M; pasHocTb
BepTUKAJNbHBIX OTMETOK SKOpA u Kaio3a {=2,00 M; kamu6p ueneir 77, TOCT
6345—65 (uenu sauTHE ¢ pacnopkaMu; npo6Has Harpyaka 210,0 Tc; pa3phip-
Hast Harpy3ka 294,0 tc), Bec | m puaunb! uenu B Boge ¢=0,111 c/m.

B nmepBoHauadbHOM COCTOSHHHM {BHEWHSS Harpyska Ry OT-
CYTCTBYeT) TiapaMeTp LenHofl nupuu mo dopmyse 332

10,00
@ = g1 = %0090 M.

T'opusonTanbHas npoekuus cBOGOAHOrO Nposeca Lenu no gopmyse 333

70,002 — 2,00°
My = 90,090 Arch (1 + W) = 68,92 ™.

[Tpy HEOGXOOHMMOCTH MOTYT BBIUHC/ISATBCA H APYTHe BEJHYHHBI, XapaKTepu-
3yIOllHe LieNb B NE€PBOHAYAILHOM COCTOSHHUH.

Bpa6ouem cocToAa HHH (JeficTBYyeT BHeWHHUAS Harpy3ka Rx) ropu-
30HTa/IbHAsA COCTABJAIONLAS HATAKEHHUS Henyu no ¢popmyae 342

Hy* = 10,00 + 20,00 = 30,00 Tc.
[To popmynam 332—338, B koTOpHIX HHAEKC «1» 3aMeHeH HHAEKCOM «2»,
HMeeM:

napaMmerp lenHoi JHHHH

30,00
a, = gy = 270.270 ¥;
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ropH3oHTaAbliad NpOeKLHA ¢BOGOAHOrO nposeca yemnu

70,002 — 2,00
My = 270,270 Arch (1 + W) = 69,73 u;

KOOpAHHATHbBIE napaMeTPhl

69,73 70,0
Xyp = —4— — 270,270 Arch ST = 2473

2.270,270 sh m

Xyp = 69,73 — 24,73 = 45,00 M;

BEPTHKAJNbHbIE IPOSKIIUU cBobonHOTO npoBeca y4acTKoB LENH
4,73
La = 270,270 (ch 50270 — ) = 1,135 u;

g = 1,135 4+ 2,00 = 3,135 m.

TTontoe HaTAKeHue B lenHoi onope no dopmyJe 338
Ty = 30,00 - 0,111-1,135 = 30,13 rc.

[Tonnoe HaTsxKeHne B AKOPHOH onope no Gopmyae 339
Typ =30,004-0,111-3,135 = 30,35 Tc.

BeprtukanpHas cocTaBadloUlas YCHIHA B LleHOH onmope no ¢opmysae 340

24,73
Vo4 = 30,00 sh5575 570,970 =275 Tc.

BeprukanbHas cOCTABAAIONIAS YCHIHS HA AKOPb N0 Gopmyae 341

45,00 .
Vyp = 30,00 sh 70270 = 5,02" 1¢,

TopusonTasibHOe nepeMellleHue coopyKeHus 10 gopmyle 343
x = 69,73 — 68,92 = 0,81 M.

Mpumep- 82. Onpefenuts rOPH3OHTANBHYIO COCTABJSAIOILYIO HATSXKEHHS
Henei nocje H3MEHEHHS MOPH3OHTA BOAB! B CAyyae HeCHMMETPHYHOH CHUCTe-
Mbl 3aKOPEHUS] U QJIMHHBIX LeNsaX MPH UCXOLHBIX AaHHHIX (puc. 169,a): ro-
PU30HTaJbHAS COCTABJAIOMAT HATAKEHHS lenell O U3MeHEHHs TOPHU30OHTA
Boawl, Ho*=10,00 Tc; BepTHKabHbIEe NPOEKUHH CBOGOIHOrO mpoBeca nepe-
Hel W 3a[Hel Lenel 10 u3MeHeHHs rOPpU3oHTa BOABL, Lo= 16,00 M; {o=12,00 M;
BepTHKaJbHbIe IPOeKUKH CBOGOIHOTO NpoBeca NepefHel H 3anHei Uenel noc-
Jie U3MeHeHust TOpH3oHTa BoAb, §=21,00 M; {=17,00 M (noBblenne ropu-
gouTa Boael Ha 5,00 M); Kanubp nepeaned nenu 77, FTOCT 6345—65 (uenu
JUTHie ¢ pacnopkamu; npoGHas Harpyska 210,0 Tc; paspbiBHas Harpyska
294,0 tc); Bec | M AsuHbl uenu B Boxe ¢=0,111 Tc/mM; xKanubp samguei Uenu
67, TOCT 6345—65 (uenu JuTHIe ¢ pacnopkamy; npoGHas Harpyska 173,6 Tc;
paspbiBHast Harpy3ka 242,2 1c), Bec 1 M JiuHbl Lenu B Bode ¢=0,083 mc/m.

[To dopmynam 344—348 onpenesnsiem napaMeTphl LENHbIX JHHUHA U BCNO-
MOrarTesbHble BeJTHYHHBL:

1000 — 10,00
%= §TIT =90090 M; % = 5083 = 120,500 wm;

=008 =1 1200 "1’54;

e —_— 1
4 = 1600 V16.00-T20.500 + 12,00 Y 1200-90.090 __ 135 " 7,
17,00 y/21,00-90,090- 120,500
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FopusoHTanbHAS COCTABIAKOMIAA HAaTSKEHHS Leneld noc/ie H3MEHeHH:
TOPH30HTa BOALI o popmyne 349

14154V 1,34
0,135V 1,34

Mpumep 83. OnpenesuTb rOPH3OHTAJBHYIO COCTAB/AIOWLYIO HATSKEHHS
tenefi nocjae H3MEHeHHs TOPDH3OHTA BOABI B CJyydae CUMMETPHUHOH CHCTEMbI
3afKOPeHHs M NJIHMHHBIX Lened NpH HUCXOLHLIX AaHHbIX (puc. 169,06): ropu-
30HTaJbHAs COCTABJAIOIIASA HATAXKEHUA Leneld 10 H3MeHEeHHS TOPH3OHTA BO-
abl, Ho*=10,00 Tc; BepTHKA/bHBIE NPOEKIHH CBOGOLHOTO npoBeca nepeiHei
H 3ajHel Uenell 10 H3MEHeHHs FOPH3OHTA BOAM [o=16,00 M; BepTHKaAbHbIE
npoekiun cBOGOJHOrO npoBeca nepepHeil ¥ 3amxHei lemneil nocje H3IMEHEHUA
ropusonta Boabl, {=21, 00 M (noBbileHHe FOPHIOHTA BOABI Ha 5,00 M).

lopu3oHTaNbHAS COCTABAAOMAS HATAKEHUN Lenell nocjae u3MeHeHHs ro-
PH30HTa BOAbI MO dopmye 350

2
H* = 0,111 ( ) = 35,16 rc.

21,00 \3
H* =10,00 (W) = 22,61 Te.

Monoanenue 8
ONPEAENEHHUHE HATPY30K HA AHKEPHBIE ONOPBLI, YCHJIHHA B CBA3AX
H NEPEMEIEHHA MJIABYYUX OBBEKTOB C YYETOM JHHAMHKH
JXEHCTBHA BOJIH

B cOOTBeTCTBHMM C yKa3aHHAMH, H3JOXeHHbMH B 1. 5.6 raasnt CHull
I1—57—75, pacuer cucTeM 3asKOpPEHHS MJABYYHX OGHEKTOB LOJMKEH MPOH3-

BOIUTBCA C YYETOM XHHAMHKH AEHCTBHA BOJIH. Huxe uanaraerca MeTox Ta-
KOro pacyera.

9

Ry |

|
|
l
|
I
|
|
|
I
|
|

a
| |
Puc. 170. Tpadukn XeCTKOCTHbIX XaPaKTEPHCTHK NJIA CHMMET-
PHUYHBIX CHCTEM 3aKOpEHHUH
a--auHellHas; O—HeaHHehHas.

3aMeTHM npeiBapHTEIbHO, YTO BCE YKA3aHUA, OTHOCALLHECS K MAaBYUHM
06 BeKTaM, CUHCTEMAM 3asIKOPEHHUS H HX 3JIeMEHTaM, H3/I0XKEHHbIe B YKAa3aHHOH
ranape CHull, a Takxe p JonoaHeHuH 7, COXPaHS[IOT CBOE 3HaUCHHEe W Ha pac-
cMaTpUBaeMOM 3JeChb dTame pacyera.

IIuHaMHyecKHe pacueThl NOMYCKAEeTCsl BBHIMOJMHATb B YCJAOBHAX MJIOCKHX
3a7ay ¥ B NPEONOJNOKEHUH OJHOCTOPOHHENO 3aIKOPEHHS.

JKectkocTHas xapakTepucTHka R (x) cucreMbl 3asKOpeHHs! MpPELCTaBJIA-
eT coGO! CBA3b MeXIY BeJMYHHAMH BHEUIHHX FOPH3OHTANBHBIX CHI Ry, Heil-
CTBYIOUIMX Ha 3a8KOpPeHHBbIl 00beKT, W BeJHYHHAMH TOPH3OHTAJBHLIX mepe-
mellenuit x o6bexta (puc. 170). )KecTkocTHEle XapaKrepucTiku R (x) cTpo-
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ATCA 110 JaHHBIM CTATHYECKHUX PACYeTOB: 3afaBasfch PAIOM 3HauyeHHH Rx=R.,
R, ..., HAXOAHM BeJIHYHHBI NepeMelleHHi X, X3, . . .

Ilpn Majbix nmepeMellleHHAX 3aBHCHMOCTb R (X) sABJAsAETCS JHHEHHON H
npeacTaBisfeTcs NpsMon

R(x) =K yx, 351

rae Ko3p@HUHEHT KECTKOCTH cHCTeMbi 3askopenuss Kyi=tga, o — yroa na-
wxaoHa npsaMoil (puc. 170,a). Ilpu Hemasdblx nepeMellleHHAX 3aBHCHMOCTh
R(x) sBasercs ueauueiiHoil (puc. 170,6) ¢ pasauuHBIMM yrJaMu HaKjJOHA
o.(x), T. €. ¢ pa3IHYHBIMHU BEJHUHHAMH KOIDPHLUHUEHTOB XKeCTKOCTEeH npu pas-
JHUHBIX 3HaueHHdax nepemeltiennit x. Henunelhnas sasucuMocTb R (X) ananu-
THYECKH NPENCTABJAETCA B BHAE HEUETHOTO NMOJIHHOMA

R(x) =Kx + K:x3. 352

ITpu Manpx Kone6anusax (NHHEHHAS MOCTAHOBKA 3aJay) 4acToTa Ax CBO-
GOAHBIX TOPH3OHTAJBHBLIX KOJeOaHHH NJaByuero 3asKOPEHHOrO COOPYIKEeHHH

onpeaeasiercsa no gopmyae
=V Ke 353
* Minp

rae My gp — NpHBElleHHas Macca NJIAaBYYero 3afKOPEHHA COOPYMKEHHHA NPH TFOPH3OHTAJbHBIX
koneGaHuAX, onpelenseMas 1o gopmyse

Mynp=M+ My + My 354

3necb M — coGeTBeHHas Macca COOpYIKeHHS;

Myp — npHBeReHHAs Macca BOABI NPH TOPH3OHTAJbHBIX KOJAeGaHHSAX;

Myn — npHBeAeHHAw Macca SIKOPHBIX CBsidefl MPH TOPH3OHTAILHHX KoNeGaHHAX.

Ipu onpeneneHny BeJHUHH NPHCOSIHHEHHBIX MacC BOABI Mys A9 3a5IKO-
PEHHBIX OGBEKTOB Pa3NHUYHOA (POPMBI HCMOJB3YIOTCH H3BECTHblE PEKOMEHAa-
ILHH U3 TEOPHH KAUYKH CYI0B.

ITpuBenenHas Macca sitkOpHBIX cBSi3el OGYC/AOBJIHBAETCH HHEPUMOHHBIM
BJAHSIHMEM CBA3el Ha KoJebaHus 33a9KOPEHHOTO COODYIKEHHUA. HJIH OTlIeJleOﬁ
AKOPHOH Ueny BennunHa My; mpubauKeHHO onpelenaserca no dopmyne

H* 2 S2
050G, 0,,,) T 35

Mya = (030M, + Mr,,)(

rie M — macca AkOpHO# cBA3u (UeNH) Ha JJIHHe CBOGOXHOrO NpoBeca ¢ YYETOM IPHCOENH-
HeHHOM Macchl BOALI;
Mrp — Macca NMOABELICHHOrO K AKOPHOH CBSAI3H TPy3a C YYCTOM TPHCOCAMHEHHON MaccH
BOAB;
G — Bec B BOAe AKOPHOf CBA3H Ha AJHHe CBOGOXHOrO NpoBeca;
Grp — BeC B BOJe NOABEIICHHOTO K SKOPHOi CBA3H Tpy3a;
H* — ropusonTajbHaf COCTaB/IAIONIAS HATAXKEHNS SKOPHOM CBA3HW B paGoyeM COCTOMHHH;
S — AaHHa CBOGORHOTO TIPpOBECca AKODHON CBA3U B paboueM COCTOSHUH,
£ — pepTHKanbHan MpOEKUMA CBOGONHOrO NMpoBeca SKOPHOM CBA3H B pafoueM co-
CTOSIHHH.

(Besnyunnl H*, S, { npHHAMAIOTCS 110 JaHHBIM CTaTHCTHYEOKHX PacyeToB).

Macca p equHHUB AJHHBI TKOPHOH LIENH C YYETOM NPHCOSIHHEHHOH Mac-
Cbl BOAIH OnpejensieTcs mo gopmyae

q
=1 —_
® ,30 3 356

The g -— BeC eANHHULI IJHKHLI el B BOIE,
& — YCKOPeHHe CHJbI TAMKECTH.

Macca nosBelIeHHOMO K IKOPHOH CBA3H TPy3a C YYETOM NPHCOAUHEHHOH
Macchl BOIbI onpenessierc no dopmyne

G
M=k 2, 357
£

rie k=130 — Ry CTaJbHBIX H UYTYHHBIX TPY30B,
k=230 — AnA Ke/1e306ETOHHBIX TPY30B; OCTaJIbHbie 0GO3HaYeHHs NpexHHe.
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TToBepka AuHaMHuYecKo# paGOThl MJIaByyero 3asiKOPeHHOro" COOPYHEeHHs
Ha PE3OHAHC 3aKJIOUaeTcHd B OHpeNeJeHHH BeJHUHH OTHOLUEHHH BBIHYXKJEH-
HBIX 4aCTOT G PAacyYeTHbIX BOJH K COOCTBEHHbIM 4acTOTaM Ax KoAeGaHHH CO-
OPYXEHHS M B YCTAHOBJEHHU BEJUYHH KO3(PHIHEHTOB AHHAMHUHOCTH Rp.
Heo6xoxumo, 4TOGb BEJTMUHHBL YaCTOT O H Ax OTVIHYANHCH MeXAy coboii. I1pu
O6/IM3KHX BeJHYHHAX ITHX YACTOT CYIIECTBEHHO BO3PACTalOT YCHJAHA B SKOP-
HBbIX CBSI3SIX U aMIIUTYAbl KoJieGaHu# BCENCTBHE PE30HAHCHBIX SABJEHHH.

Besanunubl Ko3ppUIMEHTOB AHHAMUYHOCTH k; onpeiesloTcs B 3aBUCH-
MOCTH OT COOTHOUIEHWH 4YacCTOT BBIHYXKIEHHBbIX H CBOGOXHBIX KoJeGaHuil, a
TaKXe OT 3aTYXaHUs B CHCTEMe TIO U3BecTHLIM dopmynaM. [Ipn HeHsBeCTHLIX
BEJHUHHAX 3aTYXaHHsI B CHCTEMaX BeJH4HHbl KO3DDHUHEHTOB OHHAMHYHOCTH
ZNONyCKaeTcs onpeneasits no gopmyne

1
by =——7. 358
Y

Ilpu npoexkTHPOBAHHY NJABYYHX 3aKOPEHHBIX COOPYKEHHIl HYXKHO CTpe-
MHUTBHCA, 4TOOBI 0GJACcTH BO3MOXHOH PaGoOThl COOPYXEHHA Ha Pe30HAHCHBIX
rpadpukax ky(o, Ax) GblIM yAaneHsl OT 06J1aCTH pe30oHaHca.

HaMeHeHHe yacToT CBOOOMAHBIX KOMeGaHHH 3aAKOPEHHOTO COOPYIKEHHA
JIOCTHTaeTCs H3MEHEHHSIMHU: NMEePBOHAYAJNBHOTO HATAXKEHHS Leneil, NOTOHHOro
Beca lleneil, MeCT pacMoJOXKeHHUs LENHbIX ONnop, NYGHH, MacChl COOPYIKEHHUS,
Macc NoABeleHHBIX K LLeMU IPysoB U AP.

[Tpu Hemanbix KoneOanusAx (HeauHeiiHasi NOCTaHOBKA 3ajay), T. €. Npu
HeJIMHEeHHON JKeCTKOCTHON XapaKTepuctuke R (x), yactora Ay CBOGOAHBIX ro-
PH3OHTAIbHLIX KOJNE0aHHHl 3aBHCHT OT aMIIHTYH Q. KojeGanuil, npu 3ToM

A=V ET 07500z, 359
Koy .
rue fr= ﬁx—“p-, 360
K,
V= Mx np . 361

[TpaxkTHuecKkHil HHTEpeC MPeACTABAIOT:

BEJWYUHBI YACTOT Ay NPY 3HAUEHHSAX AMIUIUTYA Gx, OOYCNOBJEHHLIX AEH-
CTBHEM DACYETHBIX BHELIHHX CHJI;

BE/IMYHHBI aMILIHTY] @y, NPH KOTOPbIX CJAELYIOT 3HAYEHHS YacTOT Ay,
6113KHe K 4aCTOTe ¢ BOJH.

[Tpu npoekTupoBaHUK MOT'YT CTPOHTHCS HeNHHeHHble Pe30HaHCHbIE rpa-
¢k a,(c) npu pasTUYHBIX 3HAYEHHUAX BHELIHHX CHJL.

Onpenenenne BHIHYXKAEHHEIX KoeGaHUN NJaBYUHX 3aAKOPEHHBIX COOPY-
JKeHHNH CBA3aHO C XapaKTepOM BO3JeHCTBUS BHELIHHX AHHAMHYECKHX Harpy-
80K M MPOHU3BOLNTCA MO H3BECTHbIM M3 JUTEPATypPhl POKOMEHIALMSM.

CopusonranphHas cocraBasioomas ¥y HaTsAXKeHHA UenH B paGoueM co-
CTOAHMM (OHA XKe TOPH3OHTAJIbHAsE HATPY3KA HA AKOPb) ¢ YUETOM IHHaMuye-
CKOTO BOJIHEHHS HAXOAHUTCH No ¢opmyae

Hy, = Hy* - ky Ay, 362

rae Hz*—'I'OPHSOHTa.’IbHaﬁ COCTABAAOLLAA HATAXKEHHA UeNnH B paﬁoqu COCTOSIHHH 1O pe-
3yJabTataM CTATHUECKOrO pacyera,

kx ~— K03 dUUHEHT AHHAMHYHOCTH;

x — @MIVIHTy/la TonepeyHoli TOPHIOHTAJIbHON HarpyskH, onpesenseMasi 1no (hopmyse
126(103).

ITocne onpenenesns snauenus H*p; ocranbHbple napaMerpsl 3astKOpeHys
onpeaensores no ¢GopMyaaM Ij1g CTATHYECKHX DAacyeToB, B KOTOPbIX BEJIWYH-
ny H*; caenyer 3aMeHuTb Ha H*yp.

TCopusontanbuyio Harpysky Ny, nepenaBaeMylo MIaBYYHM NpHYaJOM Ha
KOPHEBYIO 4acTb B NMPOLOJIbHOM 10 OTHOIUEHHIO K PHYAJY HanpasJeHHH, Cie-
AyeT onpeAeasits no GpopmyJe
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Ny=Ny*+knRyo 363
rie N,* — npofoniblias Harpyska OT NMepBOHAUANBHOTO HATSIKEHHS TOPLUEBHIX CBS3eN;

Ry —cyMmapHas npoo/ibHasi Harpyska Ha IVIABYYHH IIpHYaJ C OWIBAPTOBAHIILIMH
CYAaMH;

ky — K03ddHUHEHT AUHAMHYHOCTH, IPHHUMaeMbll paBHbiM oT 1,1 mo 1,3.

Beanynna N, qo/mKHa NpHHUMATBCS He MeHbIIEH Pa3pLIBHOTO YCHIHUA
IJS OJHOMO IIBAPTOBHOTO TPOCA PACYETHONO CYIHA,

T'opusoHTaNbHasi Harpy3Ka, neperaBaeMas nJaByuHM NPHYAJOM HA Kop-
HEeBYIO YaCTb B MOMNEPSYHOM M0 OTHOLICHHIO K MIPHYANY HanpaBJIeHHH, JOIKHA
ONpeneasiThCs ¢ YU4eTOM COBMECTHOR paGOThl KOHCTPYKTHBHBIX 3JI€MEHTOB, CO-
CAHHSIOIIHX PHYAJ C KODHEBOH YacTblO, H CHCTEMbBI 3aFKOPEHHUS.

ITnaByune JOKH MOTYT yCTAaHaBJHBATHCA Ha SIKOPSX, Y GeperoBuix cra-
LLHOHAPHBIX COOPYXKEeHHH, a TaKXKe Y FHOKHX WIH xKecTKMX nanxos. IIpu pacue-
Te HATPY30K HAa najibl JOMKHBl YUYHTHIBATBCA: CXeMa YCTAHOBKH IIJIABYYero
JloKa y naJioB, KOHCTPYKIHH NMaJOB H KPelJeHHI J0Ka K naJjam, XapakTepu-
CTHKH OTOOIHBIX YCTPOHCTB MEXAY AOKaMM U MaJaMu.

IMonepeunylo ropu3oHTaNbHYI0 HAarpyaky N, Ha naJj OT nJaByyero noKa
cleayer onpeaeants no popmyJe
R+ kA,

Nx=1,1 n )

364

rie Re 1 Ay — 1e xe, uto H B dopmynax 119(99), 124(101), 126(103);
1 — KOJIHYECTBO 11aJ10B, BOCIPHHHMAIOUHX HArpysKy;
ky — K03 OHIMEHT AHHAMHYHOCTH AJS CHCTEMbI JOK—HAaJH.

Yuer Qunamurku o0uro4roeo epysa Ha yenu. ILonOJHHTENBHBIMH HCXOI-
HbIMH JAHHLIMH K JAaHHBLIM NIPH CTATHYCCKHUX pacquax) SIBJAAIOTCH:

E — monyab ynpyrocru uerm;

Mpp — Macca rpysa ¢ y4eTOM IPHCOELHHEHHOH MacChl BOJHI;
dx, Oz — BEJIMUHHB NPOEKUHI HAa OCH KOOPAMHAT aMILIHTYAbl BLIHYMKIEHHBIX KoJeGaHuh uern-
HOH onopyi;

O — YaCTOTa BBIHYXK/EHHBIX KoseGaHHuil
KpOMe YKa3aHHBIX, H3BECTHBIMY TaKXKe SABJAAITCA CJAeAYIollNe BeAHYHHBI, NTO-
JdyqJyaeMbie CTaTHYECKHUMH pacuyeTaMH (CM. pexKoMeHIalluu, NpHBEJCHHbIC B 10-
nosnenuy 7, 1. b u I):

Hg*, T?A’ V?A' l, '7]20, CQC’ ag, S*, sin ag, COS ay’

Pacyerbt npou3BOAATCA MO NPHBEACHHLIM HUXKE 3aBHCHMOCTSM.

KoapduuyeHT KeCTKOCTH, NIPHBEIEHHBIl K TOUKE NOABECA IPy3a K Lelu
H 00yC/10BAHBaeMblil yNpyroi paGoToil BepXHero yyacTKa LeNH, onpenesser-
ca popMyJoH

Co= 55, 365

rae d —Kaan6p uenn;

So.— LAHHA BEPXHETO yuacTka Weri.
KoadpHiuHeHTB XKecTKOCTel, NpHBeJeHHble K TOYKe NojBeca rpy3a K Henu
(IpH rOPH3OHTAJBHHIX H BEPTHKAJBHBIX NepeMellleHHsX Tpy3a) v o6ycaoBy-
BaeMble pa6oToii Bceil Lenu OT KJaK03a A0 STKOPs, HAXOAATCA no dopmynam

Kx = Cl -+ Co cos aggiﬂ ag; 366

T

Kz=02+cosin2ag+——;—‘4, 367
0

B KOTOP[)IX KOS(I)(I)HU.'HeHTLI C|, C2 XapaKTepPlsleT paGOTy HHXKI1Iero ydyacTtKa

1enu n Oﬂpelle.HHlO'I\Cﬂ H3 Bb]pa)Ke‘H“ﬂ:

"pH saﬂKOPeHH.H JAJHHHBIMHA LIeNAMH

@ylsc
Ci=q (12— So) Mac — 2a%5c 3.68
P () a3 (I3 — Sp)
G=0G a1 (lg— So) ac — 2835 369
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PN 3asIKOPEHHH KOPOTKHMH UeNAMH

Ci=q a (Eoe + oc) , 370

(S* + S)(Mac + Me) — 285 (Sac + Lac)

. ] - S* - 3
C,=C, [(Sac + Cac) + az]f’lzc + M) q _ a, ( >’ +38) — 371
g (Cae -+ Cac) (S* + S)(Mae + M2e) — 242 (Loe + La0)
rie
~ ch 1
Tac = A3 Arth o5 — 5 My 372
S — JDac,
S =a;sh 2 373
c:c =a; (Ch Toe 1), 374
a
q —/Bec eAVHALD JJIHHB LeNH B BOAE;
S* — pauMHa HHKHEro yyacTKa Helld OT rPy3a X0 sKopst (Npl KOPOTKHX LEnfx).
Yacrora cBOGOAHLIX BEPTHKANBLHEIX KoJlebanHil rpysa
v=1 K- 375

My
Beauuynna nmosHoro HaHGOAbINEro HATSXKEHHS Leny B HenHon onope (CT’cl-
THYeCKada 1 JHHaMH4YeCKas COCTa.BJIHIOlIlI/Ie)

T, = T2A+(az+%ax) Cosin 2. 376
r4 2

Hpumep 84, OnpeenuTb noJHOE ycHiue B IeMHOI onope AJHHHON Leln
(puc. 164) c noxBecHbIM TPY30M IPH HCXOLHBIX JaHHHX AJs npuMepa 77, rae
TpHUBedeH crTaTHyecKuii pacueT. [lo maHHBIM cTaTHUeckoro pacuera uUMeeM:
kaauGp uenu 43 (d=43 mm); Bec 1 M Aauubl Lenu B Boae g=0,034 Tc/v; Bec
B BO{E NMOJBELIGHHOrO K uenu mpysa G=20,0 1c; qgauHa BepXHero yuacrka
nemy S¢=12,50 ™;

H* = 35,0 1¢; Ty =4347 1¢; V,, =258 1c; [;=170,51 »;
Toe = 167,40 »;  §yo = 12,05 M;  ag = 102941 M;
Voa 2578 Hy* 35,0

sin ag = ;‘ =347 = 0,593; COS og = Ton — 8347 = 0,805.

JlonoHuTeNbHbIE JaHHbIe: MOY.Ib ynpyrocTy Lenyn E =450000 krc/cm?=
=450 tc/cM?;, aMIJIUTYAbl BBIHYXKIEHHbIX KOJMeGaHuii IENHOH OMOpH Qx=
=a,=0,20 M; yacToTa BBIHYXAEHHBIX KoJebGaHuil (neproa BouaH t=6,20 ¢)

2= 6,28
——— = —1
o= = 620 1,0130 .
Macca rpy3a ¢ yueToM npucoeqHHENHOA Macch BoAb no dopmyne 357

20,0
M, = 2,30 981 — 4,689 TC-c2M.

Besnnuunsl ko3pduunnenros Coy, Cy, C; HaxoasTcs nmo dpopmyae 365, 368,
369:
3,14 -4,302-450
Co= AV 1045,055 Tc|m;

1029,41-12,05 6806 te
(170,51 — 12,50)- 157,40 — 2-1029,41-12,05 — °0° T

Cl = 0,034
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157,40 (12,05 - 1020,41)
1029,41.12,05 -

1029,41 (170,51 — 12,50)
— 0,034 75 5T —19,50)-157.4 — 2-1029,41-12,05 — 698 e/

C, = 6,806

Beanuntbl ko3dduunentos Kecrkocrelt Ky, K, Raxonsancs mo Gopmysaam
366 u 367:

K, = 6,806 - 1045,055.0,805-0,593 = 505,679 tc/u;
4347
K = 0,698 -+ 1045,055-0,593" + =g = 371,669 Tc/m.

YactoTa cBOGOAHBIX BepTHKAMbHHIX KoJeGaHuit rpysa mo popmyae 375

371,669
27 74689

=8903 ¢!,

Beanyuna nosHoro HauGoJblIero HATAXKEHUS LENH B LEMHOH ONOpe Mo
dopmyne 376

505,679 1,013
Ty =43,47+ (0,20 + 371,669 0,20) 1045,055 8,903 0,593 = 76,759 tc.

Mpumep 85. Onpenenuts MOAHOE YCHAHE B UONHON Onppe KOPOTKOI LEenH
(puc. 166) c nopBecHbIM Ipy30M IIPH HCXOMHBIX JAaHHBIX AJs npuMepa 79, riae
npusefeH craTuyeckuil pacueT. ITo JaHHBIM CTAaTHYECKOTO pacueTa HMeeM:
kasu6p uenu 43 (d=43 mm); Bec | M pnnnb nenu B Boxe ¢ =0,034 tc/m; Bec
B pOJle MoABelleHHoro K Lemn rpyda G=20,0 Tc; nauHa BepXHero yyacTka Ie-
mu So=12,50 M; QiHHA HUKHET0 yJacTKa Lend OT Ipy3a JO fKopsa S*=
=50,0 M;

H* =350 1c; Ty =4575 1c; Vo = 29,46 1¢;
Noe = 48,68 M;  Loe = 11,39 M; a; =102941 M;

. Vou 29,46 Hy* 35,0
sinag = E =B = 0,644, cosag = 7:; =175 = 0,765.

Hotonnure/bHble 1aHHble: MOLYAb ynpyroctd Uenu E=450 nclem?; am-
TJIMTYAB BbIHYXAEHHEIX KOJTeOaHUH LemHod onophl dx=a;=0,10 M; yactora

. 2z _ 6,
BLIHYXK/IE€HHBIX KoaeGanuil (nepron Boiu t=6,20 ¢) o= —; =53 — 1,013 c L
Macca npysa ¢ yueToMm mpHCOeIHHEHHOH Macch BOAbL MO dopmyae 357

My = 2,30 g—?S% = 4,689 Tc-c3/M.
Koappuuuent xectkoctu Co no popmyae 365
Co= i}i%;;ﬂ = 1045,055 Tc/M.
Tlo Beipaxenuam 372, 373, 374 3HaueHus BCIOMOTATEJIBHEIX BETHYHH
e = 1029,41 Arth %——;— 48,68 = 214,483 u;

~ 214,483
S = 1029,41 sh T02941 = 216,662 m;

~ 214,483
Cae = 1029,41 (ch J059.41 — 1) = 22,647 M.

ITo popmynam 370 u 371

1029,41 (11,39 + 22,647)
€= 0.034 (550 1 216,662)(48,68 + 214,483) — 2- 102941 (11,30 F 22,647) — 1 1979 T/
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[(11,39 4 22,647) + 1020,41] (48,68 +- 214,483)
102941 (11,39 + 22647) -
102,41 (50,0 4 216,662)
— 0,034 50,0 T 216,662)(48,68 -+ 214,483) — 2. 1029,41 (11,30 F 22,647) — 11924 Te/m.
Mo ¢opmyaam 366 u 367
Kz = 11,979 + 1045,055-0,765.0,644 = 526,836 Tc/m;

45,75
Kz = 1,824 + 1045,055-0,644° 4 T3’z = 438,906 Tc/u.

Cy=11,979

Yacrora cBOOOIHBIX BepTHKAJbHLIX KoJeOanuil rpy3a no gopmyae 375

438,906 -1
A, == ) =
. ey = 9675 ¢

Be/inyuHa noJiHOro HanGO/bIIETO HATAMEHHS IENH B LenHOH orope mo
¢opmyJe 376

526,836 e e 1013 ;
Ty=4575+ (0,10 + 538,906 0,10) 1045,055 3675 0,644 = 61,250 Tc.

Monoanenue 9
ONPEAEJNEHUME PACYETHDBIX XAPAKTEPUCTHK CYA 0B

1. Tun cynna, ero ocHOBHbIE Pa3MEPEHHS U COCTOSHHE 3arPY3KH JOKHDI
onpeje/aTbCs 3aflaHHeM Ha NPOEKTHPOBAHHE NPHUYAJIBHOIO COOPYIKEHHST HJH
npuHEuMaloTcs no Hopmam TeXHOOrHYECKOTO MPOSKTHPOBAHHUS MOPCKHX MOp-
10B. OcTasbHble XapaKTepHCTHKH CYAOB, HeOGXOAHMbIE 1JIs1 BBHIOJIHEHHS pac-
YEeTOB, ONpele/RIOTC B COOTBETCTBHH ¢ TPeGOBAHHAMH FOCCTAaHLAPTOB Ha Om-

Tabauya 128

PacueTible XapaKTepPHCTHKH CYLHA Cnoco6 HaN UCTOUHHK OTpenefeHHs

Tun cyaHa, ocHOBIBIE pa3Mepe- 3anaHne Ha MPOEKTHPOBaNHe, CNPABOYHHKH OC-
HHS M XapaKTePHCTHKH HOBHBIX TEXHHKO-IKOHOMHYECKHX XapaKTEePHCTHK

cynos, Tabn. 134 n 135

JnHaMuueckHe XapakTepHUCTHKH | CHpaBOYHHK OCHOBHBIX TEXHHKO-IKOHOMHYECKHX

CynHa XapaKTepUCTHK, NacnopT CynaHa, uug)opmannﬂ 06
ocroiiuusocty, GopMyast B Taba. 129
[Maowann NapycHOCTH Cnpanoqunx OCHOBHbIX TEXHHKO-3KOHOMHKYECKHUX

XapaKTEPHCTHK, MacnopT CYAHA, 4eprexXu o06-

uero 8u1a, iepopmauns o6 ocroiunsocty, pop-

Myant 386 u 387

Tpotsxennoctp upsMoauneiinoli | TeoperHueckne uepTexu cynos, ¢popmyna 388
yactH Gopra cynHa

IMpounocTs W ecTkocTh Gopro- | Knace Perucrpa cyana u raéa. 133, u 133,6
BOTO NepeKPhITHS CyaHa

peleseHne OCHOBHBIX XxapaKrepHcTuk cynos, [Ipapun Perucrpa CCCP u Pey-
noro Peructpa PCOCP, no ueprexam, nacrnopraM, clipaBoOYHUKaM OCHOBHBIX
KCITY ATALHOHHO-TEXHMYECKHX XapaKTepHCTHK CYIOB, HHGpopMauuu o6 oc-
TOHYHBOCTH H NPOYHUM JOKYMEHTaM CNpaBOYHOTO XapaKTepa.

TTpu 3TOM XapaKTepHCTHKHU CYJ0B, 3aBUCALIHE OT CTENEeHH ero 3arpyskH,
paccMaTpHBalOTCs AJIA TPeX ciyuaes: B rpy3y, B GajjacTe H MOPOXHEM; B
cJayuae OTCYTCTBHA AAHHBIX 0 XapaKTepHCTHKax cyLoB B (aJiacTe monycka-
€TCSl MX onpelesaTb KaK cpelHee 3HAuEHHe MeXIY BEJIHUMHAMU COOTBETCT-
BYIOLLUX XapaKTePUCTHK AJS CYAO0B B I'Py3y U IIOPOKHEM.

Tlpu BLINONHEHHH PacYEeTOB MOMKHO MOJb30OBATHCH NAHHBIMH, BKJIIOUEH-
HbIMH B Ta0Gua. 128, npuBeNeHHBIMH HHXKe NPUOJHKEHHBIMH QOpMyaaMu AJs
ONPEAE/IEHHS] PACYETHBIX XaPaKTePHCTHK CYAOB, 0GOOLUEHHbLIME PacyeTHBIMA
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Tabauga 129

XapaxTepucTiKa CyRHA

<l>opuy.rn>| ana l'lpr)Jll{)KeHHOI‘O BHYNCHCHHA
AVHAMHYCCKHX XaPAKTEePHCTHK

1 2
Tlepuon coGcersennoii  GOPTOROH | 3) T~ 4VT,
Ka4YKH CYAHa, Ty o
OPHEHTHPOBOUHO,
B 377
6) mg=C V—h‘—-
M

[Tonepeunas Metauentpuueckas
BLICOTA, Ay, M

BoaBuiirenne 1eHTpa BeAHUHHB
HaJl OCHOBHOH, 2., M

BoaBuimenne uenrtpa
HaJl OCHOBHOH, 24, M

TAXCCTH

[Tonepeunniit MeTauenTpuueckuii
paxuyc, r, M

AGcnucca ueHTpa TAXKECTH Cya-
Ha xv, M, OTCUHThIBAEMasa B KOp-

MY OT MH[IENEBOTO CEYEHHS

OpanHata TOYKH TNPHAOKEHHS
HarpyskH OT HaBajla CyJAHa OT-
HOCHTEJBHO ero IleHTpa TH-
wWecTH ly, M

6onee TOUHO,

rae T —ocalka CyaHa, M, NIpH PacCMaTpHBAaeMOil
3arpyake; B — mupHHa cyaua, M; iy ~— nonepey-
Has MeTalleHTpHYeckas BbicoTa, M; C=0,78-+0,81
Ans rpysoBoix # 0,85 ans rpysonaccaxupckux
CYAOB

hM=2c+r—2g, 378

Ii€ 2. — BO3BLIIIEHHE LEHTPa BEIHYHHLI HAX OC-
HOBHOM, M; 2, — BO3BbIIIEHHE UEHTPa THKECTH
HaA OCHOBHOli, M; r — monepeuHblit MeTaleHTPH-
yeckHii pamHyc, M

2,=05T ]/_:i

rie a — Ko3GbPHUHEHT MONHOTH BaTEPAHHHH, Bbl-
yHcaAfeMbii KaK OTHOLIEHHe ITJIGHIZAH CeYeHHS
JaHHOH BaTepAHMHMH npu ocagke T K naowangu
OMMCAHHOrO MPAMOYTOJbHHKA, HMEIOLEro CTopo-
H3AMK JINIHHY M UIHPHHY 3TOTO CevyeHHSi; 3 — KO-
¢ ¢unnent oblieli MOMHOTH (NOAHOTHI BOJOH3-
MEuIcHHA), BBIYHCASEeMblil KaK OTHOleHHe 065~
eMHOro BOJOH3MEIleHHA CyAHAa npu jJaHHOM
ocanke T k o6beMy ONHCAHHOIO MNPSAMOYroOJb-
HOrO Napaajienenunena, HMMeOlUIero CTOPOHAMH
NIHHY, WHPHHY H OCAAKy CYAHAa MO BATEPAMHHH
NPH PacCMaTPHBAEMOH 3arpy3ke

379

2 =tH;, 380

rne £=0,70 aaa cynos mopoxuem; & =060 gas
cyxoB B Ganaacre; § = 0,55 Aad CYHOB B NOAHOM
rpysy

a2B2

r=Krs7

381
rae K, ~ 0,086 — 0,089

X, X 0 — na8 cyaoBR B NMOJHOM TPpy3y,

X, = (0,015 =+ 0,025) L, — nas cynoB mno-
POXHeM NPH LEHTPaNTbLHOM PpacroJjoxe-
HUH MaIHHHOFO OTHE/EHHS;

X, = (0,07 =-0,09) Lys—ana cyzos no-
POXHEM npH pacno.no;xeﬂuu MAaUuIMHHOTO
OTAeJEeHHR B KOpMe

ly=T—2zg+4 1, 383

rae lo— BbICOTA PAaCMONOXKEHHS] cepeiMHbl 0TGOI-
HOTO yCTPOiiCTBA Hax BOAHOH NOBEPXHOCThIO, M

382
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ITpodonrsicenue maba. 129

1 2

Panuyc nHepuuH CyaHa OTHOCH- B
TEABHO UEHTPAAbHOH MPOAOND- pp=Co 384
HOH TOPH3OHTAAbHOM OCH, pg, M

Paguyc uiepuun CyYaHa OTHOCH-

TeAbHO I1EeHTPaNbHOH BepTH- .ff_
KanbHO#H OCH, p,, M Lipn
0,54
932 4
430
el
42506 67 08 09 8
[Mepnon coGcTBeHHOH BepTHKANDb- . R7T
HOfi KauKH T, C o= 2n ag 385

XapaKTepUCTHKAMH MOPCKHX cyaoB (Tabua. 134) u xapaKTepHCTHKAMHU CYIOB
BHYTpeHHero nnaBaHusi (Ta6na. 135).

a) Inomane ‘GokoBoi napycHQeTH cyaHa F., M2, onpenensercs B 3aBH-
CHMOCTH OT THNA CYAHA H ero HauGoJblled AMUHbl Lyg 1O BBIpaXKeHHIO

Fy=fxl%, 386

re fx — KO3 duLNEHT, onpeeaseMBil o Taba. 130; B YHCAHTeNe HPHBEASHLI 3HAYEINSA 3TOTO
Ko3(duLHeHTa AN CYAOB B IIOJHOM TPy3y, a B 3HaMeHaTede — AAsl CYAOB NOPOKHEM.

Tabruya 130

Beanuunbt x03¢guusenta jx apy HanGoabuwed AauHe CcyaHa LHG' M

THB! CYyROB
50 100 150 200 250 300
0,10 0,10 0,10 0,09 0,09 (_)&
Tpysonaccaxupekue 0,12 0,12 0,12 01T | o1r | 00
Cyxorpysubie  06miero 0,06 0,06 0,06 0,06 . i
Has3HayeHHd 0,10 0,10 0,10 0,10
0,08 0,06 0,05 0,05 0,04 0,04
Tankepnl u Gaaxepnl 016 0,10 O,TO 0,09 0,08 0,08
PriGonpomubicaoBbie g:% %g- g:;.? 8:_0?. g_:?% —

Has cynos, uMelourux nanyGHbI rpy3 (AeCOBO3H, KOHTeHHepHble CyAa
H I'lpO'{.), H606X'0}.1H'M0 JONMONHUTEJNBHO YUHTLIBATD GOKOBYIO nJjouiaagb napyc-
HOCTH Fpy3a, pacnosloXKeHHOro Hajl ypoBHeM (anblnGopTa.

6) Ilromanbp noGopoit mapychocTH cyaua Fy, M2, onpenensiercs B 3aBH-
CHMOCTH OT THMa CYAHA u ero WupuHbl B no dopmyne

Fy = f,B, 387
rae [y, — koadduynent, onpenensieMsiii no raba. 131.
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Tabauya 131

Beauunna koadpuumnerta fy

Tunn cynos
Cyaa B rpy3y |cyfa mopoxcseMm
I'pysonaccaxupcxue 1,20 1,30
CyxorpysHble O6ILEro Ha3HAYeHHs 0,95 1,20
Tankepbl n Ganaxeps 0,90 1,20
PLiGonpoMbica0BbIE 1,10 1,30

B) IlporsikenHocTs npaMoauHefdiHoR dacTu Gopra cyaHa ls, M, ompene-
JSIeTCs B 3aBUCHMOCTH OT THIIA CYAHA H ero HauboJbllell AJHHEI 10 dhopmyJie

ls = agLys,

388

Tle as — KoahduuueHT, onpeacageMbtit 1mo tabn. 132, rie B UHCANTENe NPUBEAEHBI 3HAYEHHS
3Toro Ko3(guiMenta 1A CyJ0B B NOJHOM IPy3y, a B 3HaMeHaTesNe — AJif CYJOB NOPOKHEM.

Tabauya 132

Beanuunsl xoapdunnenta Qg UpH HauGoAbLIeH
AJHHE CYIHA LH6' M
Tunm cyaoB
50 100 150 200 250
0,28 0,28 0,30 0,34 0,35
pysonaccawupckue 00T 001 097 039 ¥
0,36 0,36 0,37 0,40
Cyxorpysnble obuiero nassagernus 097 096 029 030 -
0,36 0,44 0,47 0,48 0,50
Banxepur 0,28 0,31 03 | 038 | 040
0,30 0,35 0,38 0,49_ 0,42
Tanxepsl 0,20 0,21 024 | 096 0,28
0,38 0,38 0,40 0,42 0,44
PbiGonpomMbicaoBbie 096 098 030 035 5T

2. IlpouyrocTs GOPTOBOrO NMEPeKPHITHA MOPCKHX CYAOB M €ro JKEeCTKOCTh
MOFYT OBITL PACCUUTAHDLI 1O NpeleJbHONR Harpy3Ke HA NJAaCTHHY O0pPTOBO#H 06-
IIMBKH, KECTKO 3a[e/]aHHYI0 Ha ONOPHOM KOHType, 00pa30BAHHOM LMIAHTOY-
TaM# ¥ CTPMHTEPaMHU — NPH NONepeyHol cucteMe Habopa CylHa — H PaMHbBI-
MH WINaHrOyTaMH ¥ NPOAOJbHBIMH GaJKaMM — NPH NPONOJBHOM CHCTEME Ha-
6opa, eciu B cootsercTBuM G IIpaBunamu Pernctpa CCCP npuHATh Hamps-
xeHue B Kpalinux ¢pubpax pasueiM 0,9 oT mpenena TekyuecTH MaTepuaja 00-
wusky. [Ina ob/erueHust STHX pacyeToB MOXKHO BOOMOJb30BATHCA AAHHLIMA
Taba. 133, a, rae B 3aBUCHMOCTH OT Kjaacca Permctpa n HauGoJblieil JJHHbE
CyAHa B YHCHAHTE]e NpHBeNEHHL NpefesbHble HArPY3KH Ha | M asuHBI GopTa

Tabauya 133, a

Beanuuns npefeibHBIX Harpy3ok Ha 60])1'0308 nepexpbl-

THe MOPCKHX CYHAOB, TC, H3 1 M AAHHBI 60pTa B TOPU3ONH-
XapaxkTepucTuxa 60PTOBOrO NepekpbITHS TaJIbHOM HANPABIeHHH (YHCAHTENb) R, TC/M3?, (3HAMEHATE.b)

no kaaccy Perucrpa CCCP npH HanGoAbINeR AdHHe CYAHA L o, M
so | 75 | 100 | 150 | 200 | 250 | 00
Boprosoe mepexpunTHe ¢ semoBuimu | 45 | 57 [ 70 | 95 | 120 | 144 } 169

nogkpeniaenussMu no xareropuu JI; | 70 85 100 | 133 | 164 | 197 230
n J. ]
Bopiosoe nepekpeitTie ¢ aeposbl- | 30 42 | 54 | 76 99 | 122 145
MU' NoJKpenJelusMH MO Karero- | §p 66 80 106 | 132 | 160 186
pun J,
Boprosoe nepekpnitne Ge3 aemo- | 15 26 | 37 | 58 80 | 101 | 122
BbIX MOgKpenJeHui 40 46 50 60 70 78 87
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CYyZHa B rOPH3OHTAJILHOM HamnpaBJ/leHHH, a B 3HaMeHaTese — npejielibHble 3HA-
yeHHsl yHeJbHBIX Harpysok, mc/m%; B Taba. 133,6 npusefeHbl OPHEHTHPOBOY-
Hble 3HaYeHHs] HaUMeHbIIEH XKeCTKOCTH 60PTOBBIX NEPEKPLITHIl CYL0B.

[Ipn onpenenennn npemenbHHIX HAarpy3oK Ha GOPTOBbE MePEKPHITHS
MODCKHX CYJ0B HEOGXOAHMO YUYHTHIBATH, YTO AJS CYAOB, HMEIOIKX TPOAOb-
Y0 cucTeMy Habopa B cpefHeil YaCTH KOpNyca, NPOTHKEHHOCTb OMNOPHOTO

Tabauya 133, o‘

THnn cynos Ry, TC/M
Mopckue

py3onaccaxupckue 1-10¢
Cyxorpy3nple 06LIEro HasHaueHus 0,5-10¢
Taukepbl U Gaaxepbl 05-1,06
Pri6onpoMbicioBbie NOGbIBalOLLHE 0,5-1,0¢
PriGonpombicioBbie NepepabaThiBaloliyue 05.1,0°
Cyna BHYTPEHNEro mJaBaHHsA 0,5-1,04

KOHTYpa B TODH3OHTa/IbHOM HampaB/JeHHH MOXeT HMeTb JJIMHY mnopsifKa

3,0 M; noaToMy pasMmepbl OTGOHHBIX YCTPOHCTB AJS TaKHX CYJOB JOJKHHI

HMeTb OPU30HTA/bHBIY pa3Mep B NPOAOJbHOM HampaBJeHUH ne Menee 3,0 M
HJAH 000pyAOBaTHCA COOTBETCTBYIOIHM pacipeneJHTeNbHLIM LHTOM,

Tpenenbuoe snavenue Harpyskyn fy, Tc, Ha 6OPTOBOE NepeKpLITHE CYAOB

BHYTPEHHero NJAaBaHUs MOXET ObiTh ONPEAEJSHO MO BbIPaXKeHHUIO:
Hy < Lyg ~— 20, 389
Ta6auya 134

- Jlunefinrie XapakTepHCTHKH, M Mapycnocts, Mm* .
S LiamHa Bokosas I, Jlo6oBas F £
B Ocanka TIpoTasen- LA B
J| B cpeauss | yocth mpsaMo- o
21N A AnHeAHOR S
. ] 2 ] Bhico- gactn Gopra, b3
gl o[~ | & - | T3 o I a
3 2| o | & c| puna,|[6opTa, &~ 8
R - B - N I L = = s | 3%
2 E]l2 |52 = 2 3 ] > 2 I g | £x
2| g]8 | &s 2 ] & £ 2 % o ¥ | 27
S| =2)% |28 el &1 =1&a| g} g & | & |58
]| &8 |5 @ 2 - g @ 2 o 2 | =%
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
pysonaccaxupckue
05|01 | 60] 54 821 33| 30120 17 151 380 430 80 90 | 3,5
1 (03] 68 62 100] 37| 32121 20| 17| 480 5501 120 { 130 | 3,7
2 105 | 84} 77 (125{ 52| 36|25 25 21| 720 820) 190 | 200 | 41
3 108100 921 138| 65| 42{ 30 30| 26 (1000 | 1150] 230 ] 250 | 4,9
5 (1,6 [120] 111 | 16,2 7,7| 50 | 3,6 37| 321450 | 1650| 290 | 310 | 57
7 122(130)120| 17,4] 87| 58] 4,4 41 35 (1690 | 1930| 360 390 | 6,7
10 (3,3 | 1401 128 | 19,2] 100| 6,8 | 48 44| 39 (1940 1 22201 440 | 480 7,7
15|50 (160} 146 | 21,5( 11,8 8,0 | 5,4 52| 46 (2520 | 2900| 550 | 600 | 89
20 (6,7 [180] 164 | 23,4 13,6| 8,6 | 57 60 | 53 [2840 | 3270| 650 | 710 | 9,7
30 (10 [218] 195 | 26,5( 17,0| 9,2 | 6,0 76 | 67 (4510 | 5240| 846 | 910 [10,5
50 |17 [275] 244 | 30,5/ 23,0{10,0 | 6,8 | 102 [ 91 |6940 [ 8080| 1100 | 1200 [ 11,6
75125 }330] 280 | 35,0 28,0]11,0 | 7,2 | 132 | 118 |9640 | 10300 | 1500 | 1600 | 13,0
CyxorpysHble 06u1eT0 Ha3HaYCHHS
1106 | 50| 47| 84| 38| 34 ({18 | 17 | 12 19C | 270 | 70 80 | 39
21127 70| 60]105} 52 40120 | 24 17 370 | 540 | 100 130 | 45
31181 8] 7211201 60 46121 | 29 [ 21 450 | 730 | 140 170 | 52
6132 |100f 8 (138 72| 5523 | 36 | 26 | 700} 1050 [ 180 | 230 | 6,2
7145 1112|100 | 152} 82| 63|26 | 41 | 30 860 | 1300 { 220 | 280 | 7,0
10 {6,6 [125| 113 | 16,8} 96| 7,2 |29 | 46 | 34 | 1090 | 1640 [ 270 | 340 | 7,9
15 |10 |143} 131 | 19,2111,3 | 82 [ 32 | 54 40 | 1360 | 2080 | 350 440 | 9,1
20 |14 }160| 146 | 21,2]12,3| 9,0 135 | 62 | 46 | 1650 | 2560 | 430 | 540 | 9,9
30123 |185]| 170 | 23,2|14,0 (10,0 { 38 | 71 | 53 | 2100 | 3300 | 510 650 | 11,1
50 [40 |212]| 196 | 27,5]16,0 112,0 | 50 | 86 | 65 | 3230 1 4210 | 720 | 910 {133
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TMpodonscenue maba. 134

1|2|3|4|5|6|7|8|9lm|11|12]13|14|15
Baaskepn
3118 86| 82]120] 55| 51123 | 37 29| 450| 750 | 130| 170 | 58
5131| 97| 90| 136| 65| 57|24 | 42| 32| 570 | 940 | 170 | 220 | 64
7] 45/(108| 98 (147 76| 63|26 [ 48| 37| 640 | 1070 | 190 [ 260 | 7,0
10| 6,5]124| 111 | 16,3] 90| 72|28 | 56| 44| 890 [ 1500 | 240 | 320 | 79
15| 10 [144| 130 | 18,5| 10,5] 80(29 | 68 | 54 | 1150 [ 1980 | 310 [ 410 | 89
20| 15 (157 144 | 20,2 11,7] 86|30 | 73] 57 | 1340 | 2310 | 360 | 490 [ 9,5
30| 23 (180 163 | 235 132 95| 3.1 851 77| 1680 | 2980 [ 500 | 660 { 10,6
50| 40 |213| 190 | 28,5] 15,0| 10,8} 3,2 | 104 | 83 | 2210 | 4020 | 730 | 970 | 12,1
75| 60 [232] 215 | 32,0] 17,5| 12,2| 34 | 114 } 91 | 2530 | 4680 | 920 | 1200 | 13,5
100} 80 1252 233 | 34,5] 19,8| 13,6 3,6 | 126 | 100 | 2850 | 5400 | 1100 | 1400 | 15,2
1951100 |266 | 246 | 37,0] 21,0( 14,6( 3,8 | 135 | 108 | 3070 | 5920 | 1200 | 1600 | 16,6
150120 [280] 265 | 39,01 22,51 155 4,2 | 144 [ 116 | 3290 | 6420 | 1400 | 1800 | 17,1
200{160 {300 280 | 43,0] 24,0| 17,0] 4,8 | 156 | 126 | 3600 | 7200 | 1700 | 2200 | 19,0
Tauxkepn

21121 75| 68 110,0] 48) 4422 26| 16| 350 | 580 90| 120 | 49
3l 1,8] 851 78 |124| 521 48(23| 30 18| 440} 730| 140 190 | 53
5133(108] 96| 150| 63| 54|24 | 377 23| 610]1030| 200| 270 | 6,1
7149|1141 106 | 164| 72| 60{ 24| 42| 25| 7601280 | 240 | 320 | 6,7
101 72(130| 122 | 184| 84| 68| 25| 48| 28| 950 | 1640 | 310 | 410 7,7
157111150 136 | 20,4 96| 80|26 | 57| 36| 1240 [ 2140 | 380 | 500 | 80
20| 15|164] 150 | 22,4| 10,6 8,6] 27| 62| 40| 1450 | 2530 | 450 | 600 | 9,5
30] 231188] 171 | 26,0] 12,5 98] 28 | 74| 48 | 1810 | 3240 | 610 | 810 | 10,9
50| 38{222( 205 | 29,0] 14,6| 11,41 30 | 90| 60 | 2350 | 4330 | 760 | 910 | 12,7
751 58 (242 225 [ 32,81 17,0| 13,0| 3,3 [ 101 | 67 | 2680 | 5020 | 970 | 1300 | 14,3
100| 80|264| 247 | 36,4| 18,8| 14,0| 3,5 | 112 | 75 | 3050 | 5850 | 1200 | 1400 | 15,6
125]102]2801 263 | 40,7| 20,3| 15,1] 3,8 { 121 | 82| 3290 | 6400 | 1500 | 1800 | 16,7
1501221205 | 278 | 43,0] 22,0| 16,0| 42 | 120 | 88 | 3520 | 7000 | 1700 | 2000 | 18,0
200166 ]320] 302 | 47,0 24,0| 17,6 4,8 | 144 | 99 | 3840 | 7900 | 2000 | 2400 | 19,6
250 (2081338 320 | 50,0] 25,5| 19,0] 5,2 | 156 | 108 | 4140 | 8700 | 2300 | 2800 | 21,0
300]250{350{ 330 | 52,0] 26,5| 20,0 5,5 | 162 | 112 | 4280 | 9200 | 2500 | 3000 | 22,0

PoiGonpoMbCAOBH €

05(02 | 58] 52| 80| 40| 37|18 ] 21 | 15| 350 430]| 70 80 | 42
1104 62| 561 93| 48] 40|21 ] 23 | 16 | 390 | 490 ( 100 | 110 | 45
2 1091] 70| 63| 11,0] 60| 46|27 | 26 | 19 | 49 | 610 | 130 | 160 | 51
315|771 70| 126]| 68{ 50|30 | 29 | 21 | 560 | 690 | 170 | 200 | 55
5 126 | 53| 86|150! 82| 56|34 | 35 | 26 | 870 | 1090 | 290 | 290 | 6,3
7 137 ]110] 100 | 16,5{ 96| 6,0[ 35 | 42 | 31 | 1110 | 1440 | 300 | 350 | 67
10 |54 |130} 117 | 18,0| 11,0| 66| 36 | 51 | 38 | 1480 | 1960 | 360 | 420 | 7.5
15 18,3 |160| 142 { 20,0| 13,0 7,71 39 | 65 | 49 | 2300 | 2940 | 440 | 520 | 86
20 |11 |180| 160 | 21,5] 14,8| 88| 4,1 | 74 | 56 | 2920 | 3770 | 510 | 600 | 94
30 {17 |[198| 178 | 23,4] 17,0| 107| 4,5 | 83 | 63 | 3350 | 4330 [ 600 | 710 | 118
50 [28 [225] 205 | 26,0 20,5 13,0] 5,5 | 97 | 74 | 4200 | 5470 [ 740 | 870 | 14,3
Jlenoxoant # Gyxcupii
0501 45] 43|168| 60| 36| 34| 9 7] 260 300 250 | 200 | 4,0
1103] 50| 47| 170] 65| 40| 36| 10 8 | 330 | 380 | 260 | 290 | 4,5
2 107 | 60| 55| 176] 7,3| 47| 4,1 12 9 | 470 | 540 | 280 | 310 | 52
3 |10| 68| 62| 180| 80| 54| 46| 14 | 10 | 600 | 690 | 290 | 320 | 59
5 |17 | 80f 73]192| 94| 67} 54 16 | 12 800 | 940 | 330 | 370 72
7 126| 90| 83]202|104| 7,7} 61| 18 | 14 | 960 | 1120 | 370 | 410 | 86
10 |38 |103] 951 21,8]12,0f 88} 67| 21 | 15 | 1160 | 1380 | 430 | 480 | 96
15 {60 |120f 111 | 24,4 146|105 7.8 | 24 | 18 | 1470 | 1750 | 540 | 600 [ 10,9
20 {80 [138] 128 | 27,0| 17,2] 12,0| 87| 28 | 20 | 1810 | 2180 | 660 | 730 | 13,0
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Tabauya 135

i ]
Bonousme- |Fabaputhbie | Ocaaka |5 § E g
uleHue, D, | pa3meps, cpeanss, | & T (%) 5
TC M M ﬁ o5 (5}
S LE [z
= = £ §
Tun cyaHa § < = = % & S
g NS ERE NG
E = b @Q s [O% | &9 =z B
2 5] = ] =3 D &
Z 5 5| % p 2 S| 8128 g5 | 5% (2
g S al g E e & Slepl Eg | g8 87
E Sl al e8| 3 || o] lad| a8 |82 B
1 e |3 | 4] 5 6 | 7|89 w]u ||
[Taccaxkupckue
Ipysonaccaxupckuit
IHU3e]b-3JeKTPOXO] 20 ,0¢12385|2068/121,4 {16,8 [2,44 |12,18 [5,0 | 53,0 (1125 | —
I'pysonaccaxupckuii
TEIA0X0 588 ,0«|1546]|1228| 95,8 |14,313,42 12,05 |4,3 | 46,0| 845 | 135
'pysonaccaxupckuii
TEIJIOXOH 20—37 [,0“|1473{1237( 96,0(15,0(2,39(2,1014,3 | 41 | — | —
I'pysonaccaxupcxuit
Iusenp-3nextpoxon] 785 ,O«]1000] 825! 80,2114,011,9 {1,6 |3,15] 44,0| 593 | —
['pysonaccaxnpckuit
TEMIOXOX 860 ,O¢] 863| 705| 77,0(15,211,4511,22 (3,4 | 47,0 629 | 100
Ipysonaccaxupckuii
TeIIOX0] 646 ,M«| 774| 609 65,2112,0{2,2211,85(3,7 | 32,0| 410 | 95

[Taccaxupckuilt 1ByX-
KOpNycCHbIHl Tenao-
X0 (katamapaH) P80 {,M«| 855 758} 70,0{16,111,98 (1,82 (3,3 | 40,0 513 | 150

['pysonaccaxupckuit

TEINN0XO0J 305 ,M«{ 800[ 681} 78,0{10,5(1,36|1,1813,4 | 47,0{ 600 | 80
Ipysonaccaxupckuit
napoxof 737A, |,0¢| 542| 475! 72,8115,2 (1,20 (1,06 {3,0 80| — | —

737/205 |,P*
[Taccasupckuil AByX+
KOPNyCHBbIH Tenao-

X0 (kaTamapaH) 939 P | 291} 260| 44,5(13,3(1,53]1,3112,75| 21,0| 220 | 95
OsepHulit maccaxup-
CKUHl TEeNaoxon 935 ,O¢l 191} 158; 45,01 7,0(1,5211,34126 |23 | — | —
Iaccaxupcknit ten-
J0X0J1 7%0 ,O“l 180| 157} 42,517,10[1,47|1,35(2,5 | 20 | 192 | —-
623
1570
1630
623/252
Inip
IMaccawupckuit ten-
J0XO[ 33/A |,P“] 186] 150} 49,8 8,310,7410,6 {2, 28 | 205 | 52
To xe p35 |,P¢| 116] 78| 38,2| 6,5]1,2210,97 (1, 24 | 305 | 64

”

839A |,0¢ 78] 63| 29,5 1,24 11,08 9 {100 |19
544 |, P“| 53| 40| 27,2 0,9 10,74

8,3 2,6

6,51, 1,7
P51 |, P«| 101} 83| 382]| 6,5]1,13|0,80(1,7 | 24

» 5,2 2,4

» 4,8 1,4
[Maccaxunpckuii Ten-
JOXO[ Ha MOJBOI-
HBIX Kpblabsx ,Pa-
KeTa“ 3403 1,0¢| 25| 18] 27,0| 50(1,8 {1,8 10,8 | 26 70 | 18
[laccaxupckuii Ten- .
JOXOJ Ha TOXBOJ-
HbIX KpbAbAX ,Me-
Teop* 342 |[,0¢ 52| 33| 346|95] 23123 16 | — |[116]| —
[Taccaxcupckuit raso-
Typboxon Ha mnoj-
BOJAHLIX KPblABAX
»DYPEeBECTHHUK “ 1708 |,0¢« 71| 44| 43274120 |20 | — — | 130 ]| 35
OnbiTHOE TaccaMup-
CKO€ CYJHO Ha BO3-
IYIIHOH momyluke
tuna ,Copmosnu® 1872 |, P« 370 25 29,2(11,310,3710,321 — | 14 | 102 | 35
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Ipodoascenue maba. 135

1 2 3| 4]s 6|7|s|91o[11 12 |18

[Taccawupckuii Ten-
JIOXOX Ha BO3AYyIL-
HOH NOIYIIKE THIIA
,] OpbKOBUAHHH",
»3apHuua, 1435 |,J1“|146] 9 22,3 | 40/0,56(0,49] 0,8} 21 | 43 | 10

'pysoBble caMOXOXHbBIE

CocTaBHbIH cCyXorpys-
HbIl Tenaoxox rpy-

30M01’bEMHOCTDIO

10000 T 1566 |,0“|1336014570[238,3 |16,7 | 3,98]1,78 | 5,5 [110+(840 | —
CyxorpysHbii TenJjo- 80 | 560

Xxox rpysonoabeM- | 507A u

Hocrpio 5300 T 507 {,0¢|6730[1267|140 (16,6(3,5 (0,74} 5,5| 105 | 750 {185
Cyxorpy3selii Tenio-

Xxon rpysonoabeM- | 2—95A |, ,M*“|4062|1212(114,0(13,213,44 1,12 55| 90 780 1155

HocThio 2700 T 1657 |P4C[4097|1263{114,0(13,2 (3,50 1,17 5,5| 90
Cyxorpysumlii Tenno-

X0 TPY30IOLbEM- 781 P,1C{3121{2338| 96,0 |13,3{3,34 12,58 | 5,5] 57 | 530 | 132

HocThio 2000 T 21—88 |,0+(2800(1212{103,5112,4 2,81 |1,30] 49| 65| — | —

Cyxorpy3ubiii Tenao-
X0 rpy30MNOxbeM-
Hocteio 2000 T 576 1,0*[2740[1487] 90,0113,0[2,85]1,58 | 4,87 53 | 445 | —

CyxorpysHnifi Tenno-
Xox rpysonoxbem-| 1810 J
HOCTbI0 BT p«c|2695 905| 88,0(12,313,3 (1,24 52| — | — | —

Cyxorpyaublii Ternuo-
XO& TIPYy30HOLDBEM-
HocThio 1300 T 936 |,0«[1830| 626| 86,4]11,6(2,25(0,95]| 4,01 64 | 402 |88

Cyxorpy3ubiii Temo-
XOX TIpy30NO0LbeM-

HOCThIO 1000 T 573  |,0+¢[1503] 813] 80,4(11,0(2,25|1,31| 3,5 55 [.422 [ —
CyxorpysHelii Tenio-
X0J rpy30noxhLeM- Pun

HocThio 1000 T 1000/800 | ,M«|1636{ 636| 78,0 (11,0|2,4 {1,03| 3,7 &5 | — | —
Cyxorpysublit nByXx-
KOPNYCHBIA TeIo-
XOJ Tpy30nofbeM-
nocrpio 1000 T P-19
Cyxorpysnuii Tenno-
XOA-NA0Ia KA
TPY30N0AbEMIIA-
cthio 800 T p-40 |,0¢|1159] 314 68,41{14,4(1,55]0,47] 2,01 39 | 255 [ 112
CyxorpysHbifi Tenno-
XO0J FPY30NOABEM-
Hocteio 700 T 276 |,0+|1000( 300{ 67,3| 8,5{2,1410,63] 2,6 45| 350 | —
Cyxorpysublif JIByX-
KOPIYyCHbIH Tenjo-
XOI-IaoImanKa
rpy3onoaneMHo-
cTbio 600 T 829 |,0« 979 426( 76,215,5(1,87(0,93| 3,0} 33| — | —
CyXOorpysHo-Ha/uB-
HOH TellIOXOX Tpy-
sonoxpeMuoctbio | 414H u
600 T 414 |,0«, 828 217 65,010,411,50(0,45} 2,0 46 | 288 | 90
Cyxorpysubiit Tenio-
XOJl TPY30NOABEM-
nocteio 400—600 v| 765A |,0¢ 837| 272 656! 9,6 |1,8210,65] 2,4 31305 | —
CyxorpysHblii Tenno-
XOJl rpy30noibeM-
noctoio 300 T 898 |, P} 414| 107| 52,3 7,311,37(0,38 | 22| 38 | 169 | —
CyxorpysHbolii Tenao-
X0J IPY30TOfbeEM-
noctbio 150 821 |,P*. 2531 Y9 43 | 74|1,07[045| 22| 28| 142 | —

O«|1764] 67| 96,9115,8 2,96 |1,55| 4,4} 50 | 388 | 136
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Mpodonrsicenue maba. 135

1 | 2 |s]als]e [ 7]8|9fw0]ulnr]|s
Taukepu
Tanukep rpysonoxbeM-] 588 _
HOCTBIO 5000 T 550 |, M |6400/2880|132,6 |16,9 13,52 (1,64 [1,98| 89 | 800 | 200
Tankep rpysononbem-
Hocrbio 3000 T 587 |,0+*[4000/1690{110,2 13,4 13,30 |1,44 | 4,8| 86 [ 666 | 440

Tankepnt  rpyso-
noabveMHoctsio 1500 1754A |, P« |1783| 570| 86,7 |13,0(1,98(0,67| 25| 49 | — | —

1 1000 T 17545 |,0*|2297; 736| 88,3113,012,5210,891 3,2| 50 | — | —
Tauxep rpysononnem-
nocteio 600 T P42 |,0¢[ 965 387] 66,0{9,54 12,08 0,92 2,8| 43 | 328 | 82

Fpy3b HecaMoXopgHHe

CGopHnlifi cocTaB rpy-
30O HBEMHOCTLIO
17000—1800 T Ha
OTKDbITHIX Oapikax
TPy30N01bEMHO-

crbio 2100 1581 |,0*|2364{307| 57,8(14,0(3,5 [0,56| 4,8 48 | 130 | —
Becnany6unas Gapxa

T PY30MOA’bEMHO~

cTbio 3000 T P-29 |,0%3480, 479 86,5[17,512,8210,50 | 4,0f 47 | 310 | —

Bapxa-naowanka rpy-
30MOAHEMHOCTD 10
2800 T P-56 |.P“ [3218]418] 86,017,8(2,6110,39(2,85| 60 | 247 | 98

Bapwa-naomanka rpy-
30M0] bEMHOCTRIO
1700 459A [,P* 1973|273 79,3 [15,012,03/0,38 ] 2,5| 65 | 203 | —

YHnbuuupoBaHHas :

Gapxa-niaomanka
rpY30M01beMHOCTHIO
1000 942 |[,P* [1250]251 | 66,2]14,0(1,57 {0,36| 2,0] 34 | 196 | 50

Yuuduuuposanuas
Gapxa-nomankxa
rPY30N0ABEMHOCTBIO
600 T 943 [,P“| 787|187} 58,3 (12,0(1,37 (0,371 2,0} 33 | 144 | —

Yunpuuuposanuas :
Gapixa-naomanka
FPY30M0ABLEMHOCTBIO
300 T 944 |,P*| 409|109| 46,5|10,0 (1,10(0,33] 2,0{ 16 76 | —

Haansuas 6apxa rpy-
300D EMHOCTHIO

3000 T P27  1.3P*(5060( 458 [111,2 20,5 [2,60 [0,252,85| 84 | 400 | 91
Hanusnas 6apxa rpy-

30M0A'BEMHOCTDIO

2050 459H  1.8P.12310}254 | 78,3]15,412,28 (0,31 {25 | 66 | — | —

Toakauu—oO6yxcups

Toakau-6ykeup moiu-
HOCTBIO 4000 3ac 947 1,0 {1106/ 861 | 52,3{13,813,06126 | 43| 41 | 369 | 150

Toakau-6ykcup Mou-

HOCTBIO 2000 3ac 428 .0l 661}535| 45,41{12,0(20 [1,69| 33| 33 | — | —
Tonkau-6ykcup mou-

HocTbo 800 sac 758 AM |,0¢| 423|352 40,8| 862,11 (1,8 | 32| 26 | 200 | 76
Toaxau-6ykcup Moi-

HOCTbIO 450 3ac P45A |[,P“]216/193] 32,2| 7,81,41{1,29} 27| 18 | — | —

Mpumeuanue [las cGopHoro cecraBa npoekra 1581 xapakTepucTHKM gaubl
no oxHoit Gapxe,
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Honoanenue 10

NOJABOP BYKCHPOB-KAHTOBUWIHKOB NJIg OBECNEYEHHUSA WIBAPTOBHbIX
ONEPALLHA MOPCKHX CYA0B

Idas HOpMa/BHBIX YCIOBHIA MaHEBPHPOBaHHS CYAHA B Tpolecce LIBap-
TOBHbIX onepauHii HeoOXOAHMO JOCTaTouHoe GyKCHpHOe obecneyeHue, T. e.
COOTBETCTBYIOLlee YHC/IO GYKCHPOB-KAHTOBLIHKOB ONPEAENeHHON TATH U MOIIL-
HOCTH.

XapaKkTep KaHTOBOYHBIX OTepalHil H CTOCHEHHbIE YCJAOBHS NOPTOBBIX aK-
BATOpHH O0YyC/IaBJIMBAIOT yyacTHe B KaHTOBKE CYAHA NPH NOCTAHOBKE €ro K

2,1
60
0 Lt
w0 i
30 vd
20

10

g 40 80 20 160 200 240  Drewrc

Puc. 171, Tpaduk ana onpeneneHus TArOBOTO yCHJAHA Oyk-
CHPa-KaHTOBLUMKA, HEOOXONMMOTO A1s o6ecnedenus wBap-
TOBHBIX ONepauHi.

npuyasy HeCKONBKHX OYKCHPOB; OAHAKO, YHCJIO HX JOJIKHO GBITh N0 BO3MOXK-
HOCTH MHHHMaJbHBIM, TaK Kak 3TO yNpoOLLaeT NpOoBeJeHHe IIBAPTOBHBIX OMe-
palii, noBbIlIaeT X 6e30MaCHOCTD, HANeKHOCTD MAHEBPHPOBAHHS U CHHIKAET
croumocTb. HauGosnee ObicTphifi 1 Ge3onacHbIfl cnocob KaHTOBKH CYI0B, COOT-
BETCTBYIOIUH YCTAHOBMBILEHCA MODCKOH NpaKTHKE, — KaHTOBKA ABYMsA OyK-
cupamu. B psige ciyyaes cHaBl
TATH ABYX GYKCHpPOB 3ananHon M 76640
MOILLHOCTH MOXKeT 0Ka3aTbCA o
HEMlOCTaTOYHO, TOrAa NPHXO- g =] =
JIUTCS IPHMEHNATh GoJibllee KO- R 2|
JauyecTBO GYKCHPOB 3KBHBa-
JIEHTHOH MOIUHOCTH.
Heob6xonumas T1ara Oyk-
cupa, ofecrnieudBaloulero Kas-
TOBKY CyAHa (MJH OAHOH 3K- //
BUBAJIEHTHOH Trpynnbl GYyKCH-

poB) onpejeasiercs no rpagu- 0 W & 20 %o 0 240 Bricr
Ky, IpUBEIeHHOMY Ha puc. 171,

[Tepecuer TArn OYKCHPA-  pyc. 172. Ipadux nas onpenenenns Heo6Xoxu-
KAaHTOBUIMKA HA MOILHOCTb, MOH MOWHOCTH O6YKCHPOB-KAaHTOBLIHKOB  AJs
‘HOTpeéﬂle it 06eCHequI/Iﬂ obecneyeHus LIBAPTOBHbIX Onepaunﬁ
3TOH TATH, MOXET OLIThb BhI- 1—BHHTOBHE GYyKCHDH; 2-723',1;%).“ C KPbIAbYATHIMH ABILAI-
[NOJIHEH 10 NacCnopTHBIM JAaH-

HBIM 00 yleJbHO# TAre 4Js NaHHOro tTHna GykcHpa. Jlonyckaercsi MOLIHOCTD
GykcHpa (MAH CYMMapHYIO MOUIHOCTb KaXKJAO# MaHEBPOBO# TPYNNbl) MPHHH-
MaTb 1o rpadHKy Ha puc. 172,

Hns nenoBbIx ycaoBHI NJaBaHUs NOTPeGHAST MOLIHOCTb GYKCHPOB LOJIK-

Ha mpuHuMaThea B 1,2+ 1,4 pasa Goablue pacuetHoil.
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fdonoanenue 11

ONPEJNEJEHKBE 3JEMEHTOB BOJIH, NPEAEJNbHBIX AJIA CTOAHKH
NPHIIBAPTOBAHHOIO CYJAHA Y NNPHYAJIA

Onpepesnenne 3HaYeHHI 3JeMEHTOB BOJIH, NMPERENbHBIX IJSl CTOAHKH Y
npHyaja NPUIIBApPTOBAHHOTO CyAHA, PEKOMEHAYeTcs BBHHIOJNHATb NPH NOMO-
mH TpaduKoB, CTPOSILHXCA MO cXeMe, PUBeLeHHOH Ha puc. 173.

IIpn nocTpoeHuu 3THX rpadukoB AJAd 3aJaHHLIX 3HAUEHHH cpelHero B
CHCTE&ME NePHOAA BOJIH T, C, OTIPeAe/sIoT:

npejesibHbe 0 KPYTH3He CPeAHHe B CHCTeMe 3HaueHHd BLICOT BOMH (nmX

3HaueHHs NONycKaercs NPHHHUMaTh nmo puc. 174), mo KOTOPLIM CTPOAT KPH-
By10 I;

Y 7 [
)/6 /»\/‘ 2 ! /LM |
’ N [ ol ! L
1z /' f ’
% N 30
84 —{ Sy
g L]
02 4 6 8 10 722 #% 6 88 f¢ 20
— — y f
a
10 / .
Puc. 173. CxeMa nocrpoeHHs /
rpaduka aas onpereaeHus 3Jie-
MEHTOB BOJI, NpeledbHBIX AJS 0 7 2 6 4056 7839 ¢t¢
CTOAHKH IIPHIIBAPTOBAHHOT O
CyAHa y- npuiaina Puc. 174. 'padux nas onpexene-
a—30Ha 6e30nacHOM CTOSHKY CYaHa; Hus "penenb"]ﬂx 1o prTHBHe L
6—G6e3onacHOCTh CYAHA MJIH NPUYAAa HTO
o6ecrieYHBACTCH NPH OrPAHHUCHHH Je- MCHTOB BOJH,
MEHTOB BOJH, MpeAeAbHbIX RJIA CTOAHKH
cyaHa.

npefebHbie M0 YCAOBHAM 6e30MacHOCTH AJA CTOSHKM NMPUILBAapPTOBAIHO-
ro y npHya/a cylHa 3Ha4yeHHs BBICOT BOJIH, IO KOTOPHIM CTPOAT KPHBYIO 2.
CrosHKa npHIWBAPTOBAHHOTO CYNHA y Mpudana Gyler Ge3onacHoil u He
noTpeGyeTcst OrpaHNyeHHi BLICOT BOJIH, €C/IH CPejiHee 3HAUEHHe NePHOa BO3-
IEUCTBYIOLHX HA CYAHO BOJH < (puc. 173). B cayyae T>>T) HeoGXOoaHM
OTXOJ, CyAHAa OT NMpHYaNa BBHAY HapyuleHHs YCJOBHH 6e30macHOCTH H BO3-
MOXKHOCTH aBapHH CYAHA HJIH NIPHYAJBHOTO COOPYXKEHHS.
IMpu nocrpoennn kpupoil 2 Ha puc. 173 npepenbHble MO YyCAOBUAM 6e3-
ONACHOCTH /1A CTOSIHKH NMPHIUBADTOBAHHOTO CYAHA Y NPHYaJa CPEeNHHE B CH-
cTeéMe 3Ha4YeHHusi BbICOT BOJMH A, M, MPUHHMAIOTCA IS KaXXAOTO 3aAaHHOrO

3HayeHus T, c, He Gosee COOTBETCTBYIOLIUX NO KPHBOil / H HAHMEHbUIHMH H3
onpefe/ieMbIX:

no gopmyiae
24,

= 390
=

rae A; — nedopmauist oT6OMNBIX YCTPOHCTB (M NPHYAJIBHOTO COOpYXelHs), COOTBETCTBYIO-
mas HauMelbllefl 13 MpeAeNbHLIX HArpy30K Ha Ipidaj, GOPTOBOE liepeKpuiTHe CyHHAa HAI
ot6oiiHOe YCTPORCTBO NpH HaBaJje CY[AHa JIaroM IVIH C PBICKaHHeM (NOSICHeHHs K IL 5.7),

HJIH No popMyJe
24,

. B
J (v.c -+ 1:—7\- *eke)

rae Ar — 3anac I‘leﬁl{Hb[ noja KnJjieM Ha BOJHEHHE, M, np-HHnMaemuﬁ B COOTBETCTBHH C HOp-
‘MaMH TEXHOJOTHYECKOrO NPOCKTUPOBaHHA ‘MOPOKHX MOopTOB,

h=

s 391
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% — NApaMeTp BepTHKANbHOW KauKH Cy[Ha, onpefenseMuli mo pmc. 175, rme oy —
coOCTBEHHAS YaCTOTA BEPTHKAMLHON Kauky, 1/¢;
B — mmpuHa CyAHa [0 MHAGNO, M; Xy, % %g J H Rg—TO XKe, uto B dopmyue 132;
uiu mo hopmyJe
A
— B
h= ————, 392
IRy, ~= %k
TRy T %R

riie Ag — paccTofiike B IIOTIEPEYHOM HAIIPABJIEHHH OT CKYJbl CY/HA B IOJOXKEHWH a POBHOM
KiHJle IIpH OMHpaHHu Ha OTGOfHbIE YCTPONCTBA M0 MOABOAHOM YACTH NPHYANLHOTO COODYKEHHS,
M, IPHHHMaeMoe B COOTBETCTBUM C IIPABH/IAMH TeXHHYECKOH 3KCIIyaTallHH THAPOTEXHHYECKHX
coopy:xeH#il  aKBaTOpHIl nopros MM®,

Xz

4
12 A 7 v
a
) \( 126
— / 0,50

d

2 N
-~ /A/ NN 190
—

v a4 08 12 16 20 24 -2
CU;

Puc. 175. 'padux nas onpenensenns peandynHbl KO3PUUHEHTA %y

SJieMeHTHI BOJIH, NpeaeJbHble A CTOAHKY MPHINBapTOBAHHOTO CyAlla y
ifIpu4aJjia, BHOCATCST B NMaCnopPT COOPYXKEHHA H 00513aTeNIbHOEe NOCTAHOBJEHHE

1O [OPTY.

donoanenue 12

XAPAKTEPHUCTHKH OTBOHHbIX YCTPONCTB

B kauecTBe pacueTHBIX XapaKTepHCTHK OTGOHHBIX YCTPOHCTB NMpHHHMA-
IOTCAA: THI, OCHOBHbIe pasMepbl OTOOMHBIX YCTPOMCTB, HX MeXaHHYeCKHe Xa-
pakTepHCTHKH B BuAe TPa(HKOB 3aBHCHMOCTeH MeXy BeTHUYHHAMH Aedopma-
nHH OTGOHHOrO YCTPOMCTBA, NMPHAOXKEHHOH Hanpy3koi H sHepruell medopma-
UHH; Npefe/bHbIE LIS KAXKAO0TO ot6oii- Tabauua 136
HOTO YCTPOHMCTBAa BEJIHUHHHI HATPY3OK,

nedopmanuii u sHeprun jgedopmanun. Beawunna
DTH XapaKTEepPUCTHKH MOTYT ObiTh Tun otGofimoro yerpoficrna | JISABHON Ha-

MOJYYeHb 1O NACIHOPTHHIM JAHHBIM, Cyaua, Te/us

KarajoraM, CHpPaBOYHHKAM, pacuer-

HBIM IYTE€M HJIH MO pe3yabTaTaM HCNHHI- Tun. V (Seiby, Japan) 79

TanHi OTGOHHBIX YCTPOHACTS. V 800H, V 1000H 77
OcCHOBHbIE pacueTHble XapaKTepH-

CTHKH HaHn6oJiee pacnpocTpaHEHHBIX JTHH Cell (Bridgestone, o

THIOB OTGOAHBIX YCTPONCTB OTEUECT- 2:%%?)1!, C1000H 55

BEHHOr0 H 3apy6eKHOro NPOH3BOACTBA
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g5 552 EE g
£ =88 5} Sk &3 x
1-300 Pe3unoseiit Moxpecka wa 30 300 0.18
- Lensx Hau \ ,
UHIHHAP Tpocax
J1-400 To xe To ke 2,0 400 0,22
127 400 ITaker u3 aByxX
MMaker us 2 1400 IHJIHH L POB ’ 20 400 0,44
1141400 [TakeT H3 4eThl-
[aker u3 4 /1400 | pex uuMminipos * 2.0 900 1o
A3ﬂ3g0 3
[Taker u3 3 4300} [laker H3 'Tpex
u 12 aptono- L HJAHIIPOB » 30 1000 0,60
KpblLIEK :
AP
I[el?ae B;':,:::gml;l_m ABTONOKPBILIKH ” 6,0 400 —
KPBILIKAX
PesuuoBbiii
WHIHHID » 2,0 800 0,91
J800
(11poekT) To xe To e 3,0 800 1,36
» » 4,0 800 1,82
» » 2,0 1000 1,42
11000
(npoexr) » . 3,0 1000 2,13
» » 4,0 1000 2,84
» * 2,0 1200 2,06
( nﬂpx?g) » » 3,0 1200 3,09
» » 4,0 1200 4,12
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Ta6auya 137
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Tun or6o#inoro ycTpoitcraa Marepuanr 4 dopma Cnotof ycTanoBkn i;g,‘:,‘;a?"::‘
Bridgestone, inonus Moantit peanno- Toasecka 46
unanHap 30X 15” BbI LHAHHID Ha uensx i
To we, 40x20” To xe To xe 4,60
To e, 48x 24" . . 4,60
XecTtkoe Kpen-
Bridgestone C 800H Cell . renne na 60atax 1,05
To xe, C1000H R To xe 1,30
Seiby Chem C, fnouus PeaunoBasi noJas .90
\% 6001?{ Tpanenus » 15, 20; 25
To we, V 800H To xe » 2,5; 3,0; 3,6
To e, V 1000H » ” 2,5; 3,0; 3,5
Bridgestone $inonns ok,
Supper Arca SA600H » . 20; 2,5 30
To xe, SA 800H . . 2,0; 2,5 3,0
To xe, SA-1000H . R 2,5, 30; 3,5
Iokohama flnonusn [TueBMaTHYeCKH# .
I 1500< 3000 uMAHHAD Taapyuni 3.0
To xe 1 17003000 . \ 3,0
To xe 1 2000x 3500 ” » 35
To xe 1 33006500 " . 6,5

npHBeIdEeHbl COOTBETCTBeHHO B Tabu. 137 u 138, a cooTBeTCTBYIOUIHE UM Tpa-
(bHKH MeXaHHYeCKHX XapaKTepUCTHK — Ha puc. 177—186.

Ons onpeneneHvss MHTEHCHBHOCTH HArpy3KH OT OTGONHLIX YCTPONCTB HA
6OpTOBbIE IIEPEKPHLITHS CYJAOB MOXHO BOCMOJbL30BATHCA TFpadHKOM Ha
pHC. 176, rne npuBeyieHa 3aBUCHMOCTb IIMPUHBI IJIOMAMKH KOMTAKTa OT Je-
dopmannu or6oiioro ycTpoiictBa TPyGUaTOTO CeueHMsl; HHTEHCHBHOCTb Ha-
IPY3KH BHIYHCJASIETCA KaK OTHOINEHHE CHJBI peakiuu oT6osi K COOTBETCTBYIO-
el naolanu KOHTaKTa (Ha AJune OTGORHOro ycTpoiicTBa). JIas oT6GORHBIX
YCTPOHCTB, HMEIOIHX (QUKCHPOBAHHYIO IIOM[AAKY KOHTAKTa, HHTEHCHBHOCTD
Harpysku olpeledsercs aHaJoTHYHbIM 00pa3oM; 1/ HeKOTOPEIX OTO0eB OHa
npusejeHa B Taba. 136.

NMpumep 86. ITpuuan Ne 4 LUlupokoro nupca, mokasanuoro na puc. 100
(npumep 27), 6Bl B COOTBETCTBHH C POEKTOM OCHAlieH OTGONHBIMH YCTPO-

200



Tabruya 138

z Peakunua npu
Biﬁ:ﬁe#s“ Mﬁca’ Ee%%lgag::g nezg;ggmu cwarnn H o, Cxema xonerpysyy amMopTH-
MM A, MM E,, Tc'M T 3aTtopa
762/381 1,72 381 17 95 d
- -~
1020510 | 3,06 510 30 127 @
1220/610 4,40 610 44 148 u
800 0,44 400 8 27,5
1000 0,81 500 16 42,0 l H E
600 —_ 270 13; 18; 22 | 65; 88; 120
g 145; 175;
800 — 360 40; 47; 56 03 @] i
185; 225 H §
1000 — 450 | 63;78;90 | 0L
1,0, 1,2; . 99. 90; 112;
600 ; 270 18; 22; 27 134
1,8, 2,2, s 120; 150,
800 F; 360 | 32,40, 48 | g <
3.4; 4,0 e 187; 224; H
1000 4,3 450 63; 75; 88 962
1500 0,79 750 12 50
1700 0,95 850 14 56
2000 16 1000 % 64 e
3300 2,94 1650 125 204

cramu tHna A3I1300 (Taba. 76 B npumepe 27) H pacCyHTAH Ha NonmepeyHyIo
Harpysky ot naBaja cyAHa npu mBaproske H,=183 rc (ta6a. 77). B npo-
Iecce 3KCIJyaTallMd npuHyaja Oblsl mepeocHalleH Gojiee COBEPIUIEHHBLIMH OT-
6ofinniMu yerpoficrBamu tuna J11000 aaunoi 3,0 M.

Onpenenntb A0MYCKASMYIO BEIHYHHY CKOPOCTH NOAX04A PACUETHOTO CY/-
Ha (6ajkep noNHBIM BofoM3MellenHeM 120 ThIC. T¢ B 6a1/IacTHOM COCTOSHHH
3arpy3KH NpH DOAXOJE K Npuyasy) noclie peKOHCTPYKIHH.

Pemenue.

1. lnsa pacueTnoro cyana < JIeOBBIMH MOAKPENJEeHHSMH 110 KaTerOpHH
JI; (ta6a. 72) npejenbHoe 3HayeHHe HATPY3KH MOXET JOCTHTaTh 119X3=
=357 rc.
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z’z Puc. 176, Tpaduk 3aBucUMOCTH IIMpH-
14 Hbl IJIOMIaAKH KOHTaKTa OTGOHHOro
12 e ycrpoiictBa AS, ¥ momepeyHoro pas-

0 2 Mepa nepopmuposaHHoro otboa S,
4 OT OTHOCHTeNbHOH ero nmedopmaunu
48 ] A/x A% UMAMHAPHYECKHX OTGOMHBIX
g6 » yerpoiicts  Tpy64aToro ceueHus NpH
a4 Pad OTHONIENKH BHYTPEHHEro H HapyKHOro
. -~ 7 auamerpa 1:2
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Puc. 177. T'padux saBucumocteit peakund K, u sHeproemko-
cru E uuannapHyeckHx amoptularopoB Kypckoro zasoga PTU
OT BeJH4MHBI JedopMaunK A xas OLHOrO UMAMHApPA THRA
1-400; 2— 11300,
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Puc. 178, Mexannueckue XapaKTePHCTHKH XOMGHHHPOBAHHBIX
OTOGOHHBIX yCTPOHCTB 43 PE3HHOBBLIX AMOPTH3aTOPOB
I—naker 2J1400; 2~naxet 41400; 3—6aok A3[300.
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Puc. 179, I'padux 3apucumocreii peaxuuit Hy u sueproemkoctu E unauug-
PHYECKHX PE3HHOBLIX OTGOHHBIX YCTpoiicTs OT Beauuuubl pedopmauuit A aas
uuaHeapa anuuoit 1,0 M TtHna
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Puc. 180. Xapakrepuctuka amopTH3aTOpoB H3 asromokpuiiex TOCT 8407-63,
3aNOJHEHHBIX PacKpoeM pPe3uHB! (3HAYEHHA B CKOGKax OTHOCATCA K aMOPTH3a-
Topy tHna JIP u3 nepeBsinHOro MMTA H 4 aBTONOKPHIIEK).
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Puc. 181. I'padHux 3aBucHMOCTH peakiMU (CMJAONMIHAA JUHHA) U 3HEPrO-
emMKOCTH (MYHKTHD) pe3utHoBHX amoprtusatopos 1300 ot reauuuubl Ae-
GopMmalnuu npH oceBoil Harpyaxe
J—otpeaox Anunoft 300 MM; 2-0Tpe3ok AAHHOA 450 mMM; 3~—oTpesox Xaunoft 750 mm.
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Puc, 182. MexaHuueckue XapakTepHCTHKH aMOPTH3ATOPOB THIA
Bridgestone-uuannnp

@—3aBHCHMOCTb HAarpyskn OT AedOPMALHM; (—3aBHCHMOCTb QHEPTHH OT Le=
tpopmaumu,

259



296

»/ b o
z,7C
gf: /Zﬂ’l ona ¢ 1000H
- \/
“0 E oM
/ ¢ 800H
30 7 > <L 15
- e
/! / ¢ 19001 yd
// P ~ _ -
20 - - c800H 5
-~ — Pl
- // P
-
em )
o 700 00 300 400 A,mm

Puc. 183. Xapaxrepuctuxkn or6ofinbix ycrpoficts Tuna Cell.
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Puc, 184, XapakTepucTuxu oT6oilubix ycrpoiicrs tana V1000H, V80OH.
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Puc, 185. Mexauuyeckue XapakTepHCTHKH OTOOHHBIX YCTPOHCTB THma
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Puc. 186. T'padux sapucumoctu peaxunn F, u sueproemxoctu E
NMHEBMATHYECKHX amopTh3atopoB Tuna Jokohama oT BenHuuHbl
netopmanuu A,
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Tlo Ta6a. 137 npepenvHas Harpyska Ha TPeXMeTpOBHA OTGOM THOA:
JX1000 cocrasaser 91,0 tc. dra Harpyska, Kak HaHMeHbIIas, ONpeNeasieT Or-
PaHHYEHHS €KODOCTH NOAXOAA CYAHA K IPHYATY.

2. B COOTBETCTBHH ¢ XapaKTEPUCTHKAMH OTGOMHLIX YCTPOHACTB THMA
J1000 (ta6x. 137) rtakoii narpyske (91 Tc) coorBercTByer 3Heprua iedop-
mauuu E;=20,0 Tc - M.

CooTBeTCTBEHHO 3TOMY AONYCKaeMas BeJlHYHHA HOPMaJbHON K JHIEBOR
MOBEPXHOCTH COOPYXKeHHs CKOPOCTH NOAXOMa CyAHA K MpHuaay no dopmyne:

143(109)
_ 2.981.20 _
vion =V g a1 = 4107 e

Mpumep 87. OnpepennTh HATPY3KY OT HaBaJja NpPH NOAXOAE TaHKepa TH-
na «KpniM» Ha npHuajbHOE COOPYXKEHHe, pacnoJoXKeHHOe Ha OTKPLITOM
oKeaHckoM nobepexnbe. CxeMa COOpPYKeHHs npeacTaBieHa Ha puc. 187. Pac-

A-A
200 oz 230

A= %§JJM
e:_-

Puc, 187. IlzanoBoe pacnonOMeHWe NpHYATa, CXEMaTHYECKHE Pa3pessl mo
HEMY M CXeMa PACUYETHOrO CaAyYas IIBapTOBKH

1 n 2-COOTBETCTBEHHO KPANHMA W CPEeIHMH naxbLl Mpuyana; 3-—CyaHo, OWIBAPTOBAHHOE y NPH-
yaja; 4—noaoxKeHHe CYRHa INPH PACYETHOM CJyuyae WIBAPTOBKH; §—OyKCHPHW-KAHTOBLIHKH,

CMOTPETh BapHaHThl OCHALEHHs! NMpPHYajJa OTGOHHEIMH YCTPONCTBaMH H Of-
PefeNNuTh NpeaesbHble 3JEMEHTH BOMH A CTOSIHKH CYIHa y NpHyaia NpH
(GpOHTANLHOM I0AXO0J€ BOJH.

Pacuernvie xapaxrepuctuku cyoua:

Bononamemenune taikepa D=180 Thic. T¢; anuHa Haubonbias Lgs=
=295,2 M; AaHHA MeX[y nepmeHAMKyJAapamMu Lpp=277,1 m; mmpuna nau-
Goablnass B=45,0 m; Bricota Gopra He=25,4 M; ocamka B NOJHOM Ipy3y
T=17,0 m; Bononsmemenne nosHoe D=181200 Tc; K03)PHUHEHT NOJHOTH
Bononsmelllenns §=0,83, kaTeropus JenoBuix nogkpenaerun — Js.

PacuerHoe BoJOH3MellleRHe CYiHA IPH SITO PABHHIM [TOJHOMY BOAOH3MeE-
IIEHHIO CyJlHAa 32 BHIYETOM BOCa 3amacos, H3DACXOLOBAHHBIX HA OLHOM NJjeue
peica.

Inepeus Hasasa cyoHa Ha npuuas npu nodxode K cOOPYICEHUIO

Bennunny anepruu HasaJsa onpepessiem no ¢popmyae 135(106).
HopManbphas K JMNeBOM NOBEPXHOCTH COOPYXKEHHA, OKOPOCTh NOAXOAA
cyAHa omnpefpeasercda no taba. 60(22)
v=0,08 mk.

Ilo Ta6a. 61(23) woadduunest v=1,6, ecin paccMaTpHBaTh KpaiHue
nanbl npHYajsa Kak roJoBHble, HAH v=0,65, ecin paccMaTpHBaTh 3TH NaJH B
KayecTBe PAJOBHIX.
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B cootBencTBHM ¢ noscHenusMH K n. 5.8 ra. CHull, 8 wactHocTH, B co-
OTBETCTBHH C PACYETHHIMH CXeMaMH HaBaJa cymos 1o puc. 90, HaxopuM, uto
BeJHYHEa v=1,6 cooTBeTcTByeT cXxeMe Ha pxc. 90,6, a BenruynHa v=0,65—
cxeMe Ha puc. 90, a. B nHameMm ciayyae 062 oM HepeaJbHBI: CXeMa HaBaJja Iio
puc. 90,8, T. e. npu l,~0 GyIer COOTBETCTBOBATL NPAKTHUECKH aBapHIHOMY
C1y4aio MBapPTOBKH, KOTya OlinGKa B IOCTAaHOBKE CYQHA K NPHYAJNY OTHOCH-
TeJbHO ero cepeauusl Gyner Gojee 70 M — pu HaBaJje Ha HauboJee yrajgeH-
HEIR OT LlEHTPA TAXKECTH CY[AHA Maji TOYKa KOHTakTa 60pTa cyAHa ¢ 0TGOAMH
GyneT HaXOAUTBLCA B TOH YaCTH KOPIyca CYJAHA, IAe W3-32 3HAYHTEABHONO pas-
BaJa LNaHrOyTOB NPOU30ANET HaBas Ha KONIOHHYIO 4acTb NpHYaJa, He 3a-
IMIIeHHYI0 0TGOSIMH; HaBaa no cxeme puc. 90,a Henb3s paccMaTpPHBAThL B
KayeCTBe PacyeTHOrO, TaK KaK BBHAY HeGOJBIION, MO CPaBHEHHIO C IJIHHON
CyIHa, NPOTSKEHHOCTBIO TPHYAJBLHOTO (PpOHTA BO3MOXKHO 3HAYHTENbHOE
YMeHbIIEHNE BeJHUHHBI [, 10 CPABHEHHAIO € 3THM CIYyJaeM.

TTosToMy paccuntaeM BesHumHy Koaddunuenta v A cayyas HaBaJjga no
cxeMe puc. 90, 6 B cootBercTBHU ¢ opmyaoi 134. ITpu sTom:

v, =0,8; v = 1,0; b, = 3,44 10 TaGx. 62 PH = o = 0,85;

ly=3,5 m no dopmyaam 380 u 383, Ta6a. 129 npu £=0,60 n [;=
=3,0 m.

po = 18,0 M no dopmyne 384, ta6a. 129 mpu C = 0,80;

pe=89,0 M mo rpaduky B Taba. 129.

Bennuuta [, ompegmensderca no NPHHATON CxeMe INBapTOBKH, NpHBELEH-
HOM Ha puc. 187, B COOTBETCTBHH ¢ MOSCHEeHWsIMH K 1. 5.8 TakuM o6pasom,
4yTOGH 32 MEPUOM SKCIIyaTaUHH cOOpyxXeHHs (25 Jner) pacueTHast dHeprus
HaBajia Gblia peajiH30BaHa He Gosiee onHoro pasa. Takoe pemenue onpeae-
JsIeTcsl TeM, YTO NMPHYAJ HAXOEHTCA B CJOXKHBIX YCAOBHMAX SKCIIyaTallHH H
npelHasHayeH AJs nepepaGOTKH rpy3a mepBodl KaTeropuH (cuipas HedTb).

ITycts mo TeXHUKO-5KOHOMHYECKHM pacyeTaM OXKHEAeMoe KOJHYECTBO
LUIBAPTOBOK PAcUETHOTO CylHa cocrasasieT mopsamka 10 B rox. Torza 3a re-
PHOX SKCIIyaTalllH CJIeRyeT OXHAaTh no 250 cayyaeB NMOAXOAA PacyYeTHOTO
CyAHA K mpHYandy; c/1e10BaTeNbHO, BEPOSTHOCTh PEANH3AUUH PACUETHON JHeD-
THH HaBaJa JoMXHa 6HTh He Gonee 1/2560=0,004.

ITockosnbKy npennosaraercs NpOUIBONUTD UIBAPTOBHBIE OMEpaluy ¢ pac-
YETHBIM CYJ(HOM JIHIIb MPH HOPMAMbHBIX YCIOBHAX AKCIIYaTallHy (BeTep CHITOHR
He Gosee 6—7 6asoB, BOJHEHHE MOps He GoJee 2 6annos, Habaiomaemast
CKODOCTb TeYeHHsl Ha akBaTopuu He GoJee 0,3 M/c), TO DJOCTATOYHO paccMarT-
PHBaTh CAyuall Nogxoma cyAHa ¢ HODMATHBHOM CKOPOCTBIO mo Tabn. 60(22),
T. e. v=0,08 Mm/c; o6ecneueHHOCTb TAKOH CKOPOCTH B COOTBETCTBHH ¢ rpadu-
KOM, npuBefeHHbHIM Ha puc. 91, cocraBur 0,1. XapaxTepHCTHKH GYKCHPHOTO
obecrneueHns A/ MBAPTOBKH TaKOTO CyIHa ONPEREATCH II0 IOMOJHEHHIO
10, puc. 171 u 172; Heo6X0AEMO NPUMEHATL GYKCHPH (HJAH SKBHBAJNEHTHBIE
rpynnbl GYKCHPOB) € yCHJIHEM TATH He MeHee 52 TC M MOIIHOCTbIO 3,7 THIC.
J. ¢. (BafA BUHTOBBIX GYKCHPOB-KAHTOBUIHKOB).

ITosromy Benuuuny !, IpH BHUHCAEHHH 3HaueHHs Kosddunuenta v cre-
{IyeT NPHHUMATH TaKOH, yTOOL BEPOATHOCTb CMEMIEHUS MUAENS CyAHA OTHO-
CHTEJIBHO cepeuHbl IpHyana Goina He Menee 0,004/0,1=0,04. B cootseTctBuM
¢ rpaduKOM, TpUBELeHHEIM Ha pHuC. 91, Takoll 06ecnedeHHOCTH COOTBETCTBYET
3|n§geane A% [Lnn=0,126; cnenoBatenpno, Ax =0,126 L,,=0,126-277,1=
=35 M.

B coorBemctBHH ¢ Tafa. 129 cMelleAre UeHTPA THKECTH OTHOCHTEJILHO
MuIenst Xe=0, T. €. [eHTP TAKECTH CYIHA TaKXKe GYAeT CMEIIEH OTHOCHTE/b-
HO CEPeHHBI NpHyaja Ha 35 M.

[TosTomy, eciu paccTosinue KpaliHero orGost Ha KpafiHeM maJe OT cepeau-
HBl IpHYaJia cocTasasger 85 M, To

1o =85—35=50 .
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CaenoBaTenbHo,

: 1 08 08 .
v =08 L0570\ ~ 0291 1 03201 0,088 ~ 0689 ~ L
344 +(18) (89>

Torpa BennunHa 3HePIrUM HaBaJa Ha KpaiHUH NaJ npudyana no gpopmyie
135(106)

180-103-(0,08)2
E, =12 oo~ —~ 72,2 Ttc-M.

BBuay TOro, yTO NpAMOJHHEHHAd yacTb 60pPTa CyZHA NMEepPeKpbiBaeT Bee
yeThbipe Maga Jaxe NPU CMelleHHH LEeHTPA TAXECTH CYAHA OTHOCHTENBHO ce-
pPelHuHbl NpHYaJsa, BeJHUHHY SHEPrHH HaBajJa Ha CPeRHHH TaJ HeoGXOmMHMO
Onpefe/NsTh U3 YCJAOBHSA HaBaJda CyjJHa JIarOM Ha BCe YeThIpe NMaja OJHOBpe-
MeHHo, Korna npu l, =0 sHeprusa HaBasa Gynet HanGoJblleil. B stom cayuae
3HEPTHA HaBaJja Ha BCe YeThbipe mana:

1
Ey=08-10 T B35 = 142,5 ¢+ M,
34t (Ts)
. 142,5
a Ha OAWH cpeannuit majs——— = 35,7 TC-M.

CiemoBatenbHO, 151 pacdeTa NPHHHMAaeM:
SHEPrHs HaBasa Ha KpailHHi naj npuvyana Eq=72,2 1c.M;
IHEpPrHsa HaBaJja Ha cpPeluuil naj npuyana Ex=35,7 rc- M.

Bapuantel ocxaujenus npudaara oT60dnsimu ycrpoilicreamu

[To nanubiM TaGa. 137 1 138 paccmoTpHM 1Ba BapHaHTa OCHALICHHSA
npHYansa OTGOHHBIMH yCTPOHRCTBAMH:

BapuaHT | —oT6osAMH «cynep-apka» ¢upMel «Bridgestone», Snouus,
SA 1000H, L=3,5 M u3 pe3uns (naunble NpuBeHeHH B Tadn. 139);

BapHaHT 2-—-orGoamu tuna J{ 1000, L=4,0 (manHble mnpUBEREHBI
B Tabn. 140). '

Ta6auga 139 Tabauya 140

fa3

E = § § = 3

EP R I ool =

4 e

a o g: §§ 3 ‘: : @ I3 §s- §‘§h- §...'

3 S5 &850 oF 3 s | 53 |E3n) od
] Ea Sa °8<] 8. S Ea ) ges| 8.

= m «a o o = n -0 - o - o
[=% ‘g!- 5e = O K 5= Q. O Se =0k Se

= e 14 = _ 9 o = 'gu < =2 o9
5% = Tox| & 5= o= Tos=| £
-] = zQ as g =8 3 2 =2 858 =g.

s 55 =5 | 226| S s sE | 35 | 285) 35
= =58 =S5 [ MoR| 2R e 53-8 g2 | mos| 23
Kpaituue| SA 1000H | 3,5 | 88,0 1 Kpaiinue| 111000 4,0 26 3
Cpexuue| SA 1000H , 88, 1 Cpennne} 11000 | 40 | 26 2

Beauuune Haepyaok or Hasasa cydna npu nodxode K COOPYNEHUIO

BesnyuHsl Harpy3ox OT HaBaJja TaHKepa «KpeiM» mpH moaxome K coopy-
XEHHIO B IIOJIHOM TPYy3y, nonepeunyio Hy, Tc, u npomoabHyo Hy, Tc, onpegse-
JgeM 1o yKasaHuam 1. 5,9.

[TockonpKy B KOHCTPYKLHY MPHYAJNa NPUMEHEHB! XKOCTKHE KO3J/10BbIE 0M10-
pHl, 3HeprHell AedopMalHy COOPYKEHHA IMpeHeOperaeM, U BeJHUYHHY Harpys-
KH H. onpegenseM HenocpeICTBEHHO MO XapaKTEPHCTHKAM OOOTBETCTBYIO-
LIHX OTOOHHBIX YCTpOHcTB. Pe3ynbraThl pacyera mpegcTaBiens B Taba. 141,
[Tockonbky HaBaJ TPOHCXOJHT YacThio KOpHYCa B NPeRetaXx NpsAMOJHHERHOM
€ro 4acTH, pacnpelieieHHe 3HEPTHH HaBalla MeXIy BCEMH OTGOAMH naJja
MNPHHAMAEeM DaBHOMEDHBIM.
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IMonyuensbie Harpy3Ku MeHblle IpeleJbHbIX MO NPOYHOCTH GOPTOBOrO
nepekpbiTas cyaHa (ra6a. 133); caemosarenbHo, BbiOpanHble (Ta6a. 139,
140) orGoiitble yCTpOACTBA NIPUMEHUMEI AN 060pY.J0BaHKA NMpHYaa.

Onpedenetiue 31eMeHTO8 BOAH, NPe0esbHbLX OAR CTOAHKYU NPUULEADTOBAHHOZ0
cyona y npuvara

Tpenesbtbie 31€MEeHTH BOJIH AJs CTOSTHKHM CYJAHA Y npHuajia onpeiesum
0 peKOMEeHAALHsM, NPHBENeHHbIM B JonoaHenHd 11 Toabko nnd BaphauTa
OCHallleHHsl npHyasia oT6oiHbIMH ycTpofictBaMu SA 1000H. 13 ananusa cxem

Ta6ruya 141

Bapuaurt 1 Bapuaunr 2
~
z : s |5 : g |3
2 € lg.|2 | ¢ -NENENE
= P-Bol :5"" @ < 5 - @ o
g ge - Be | o x| = = P 8z | S x| & =
£ = 8 55 =X g s 3 e =l b g
a. =m= =4 g5 = .12 < [ g8 E.| 2u Qo
E a ° =8 §= ae a ° =9 ge af a
3 g5 & 521388 |5%| 5 g =X lse | x| &5
(=] e - 28 |ef x| X & 2% tasc | | ok
Kpaituui| 72,2 | SA 1000H 1 1262|262 131 11000 3 | 112 ] 336 | 168
L=35 L=4m
Cpennuii| 377 . 1 | 140140 70 ) 2 | 96|192] 9

HaBaJa CyJlHa Ha MpHuaJ HAKJAeHOo, 4TO ONpeyIeasiolHM ABJSETCA HaBa cyll-
Ha Ha kpaitnue najpl. [ToMEMO 3TOrO HEOGXOIUMO BBHIMOJAHHTH YCJA0BHs 391
u 392. B coomBercTBuH ¢ TabJ. 141 -Harpyska Ha KpaitHHil naj He J0JKHa mpe-
BHICHTb BesHunHY 262 1¢. Omnpejenus COOTBETCTBYIONLYIO 3TOH Harpyske Je-
dopmanuio or6os (A;), NOACTABASIEM ee

aHayenue B dpopmyay 390 u crpoum Kpu- M
Byto 3 Ha pwuc. 188 mo cxeme puc. 173; /
AJs IOCTPOEHKA KPHBBIX | U 2 MPUHHMA- 4p
eM COOTBETCTBEHHO Ap=1,0 ¥ A;=15 M. ~’ ﬁ

[Ipu BHINONHEHHH pACUETOB NPHHH- | ) \
MaeM, uTo [, =70 M, Tak KaK MpPOJOIb- 30 \
Hble TepeMelleHns cyaHa npyu GpoHTa/b- \(7
HOM NOAXOAe BOMH GYAYT OTCYTCTBOBATS; 20 \ 2 \
OCTaJibHble. BeIHYUHBI, BXOAALIHE B pac- < Y I\
yeTHble (HOPMYJbl, NPHHHMAEM IpPeKHU- \ |
MH (32 HCK/IOYEHHEM Rnm, NPHHUMaeMOro A \\ \\ \\
no Ta6a. 58); 3HaueHus -%"- onpefensiem 5 >\\\.§‘\\
no puc. 83, a sHaueHue x; —mo puc. 175; ¢

seanuuny Co 175 OTGOMHOTO YCTpPOHCTBA 2 46 610 1% K5

SA 1000H nnumoi 3,5 M ONpenensieM N0 puc. 188. Ipaduk a1 ompenener us

rpaduky |, npuBeneHHOMy Ha puc. 185. 3EMEHTOB BOJH, TpPENeNbHBIX I 15
40 cTosHKn Tankepa ,KpeiM* mpu moa-
Co = 735 = 1400 Te/u. HOMl 3arpyske Aad gcnosm‘fl npHMe-

’ pa 8

BBuiy GoJbiiuX pa3MepoB CYIHA, 5’912,,“3‘30';‘3353::‘3":‘;2%#:’ R 5‘33
AMILIMTYJbl KayKH HeBeJHKH NpU pac- HeTHOR,
CMOTDPEHHBIX 3/IeMeHTax BOJIH, H Npee/b-
Hble 3HAUEHHUS 3JIEMEHTOB BOJIH 1/ CTOSHKH CYJAHA Yy IpHyaja OnperesioTcs
Be/IHUHHAMH HATPY30K OT HaBaJ/a Noj AeHCTBHEM BOJIH; orpanuyenus 391 u

392 MoryT 6bITb PacCMOTPEHB! TOJbKO NPU OYeHb BOJbLINX AJHHAX BOJIH.
IlpumMep BoINONHEHHBIX BHIYMCAEHHH npuBefeH B Ta6a, 142 (kpusas 3).
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Tabruya 142

- a2 S V;° Yo Yo -
R I L I N B el B o A ol I
4 11,3 1,721 0,59 0,77 2,75 2,12 1,10 3,52 —
6 500 | 174] 059 | 077 184 142 | —o050 | 192 | 140
8 283 | 1.86] 060 | 078 1,38 107 | —e70 | 172 | 036
10 181 | 212| 064| 080 110 | o088 | —os2 | 160 | 068
12 124 | 234| 066 | 081 0,91 074 | —081 | 162 | 051
11 093 | 252 | 068 082 079 | 065 | —081 | 161 | 040
16 070 | 269 070 | 084 0,68 057 | —082 | 160 | 023

HMonoanerue 13

YIIPOWEHHDBIE CTOCOBbI ONPENEJEHHS HEKOTOPLIX BUAOB
BO3AEVNCTBHUA JIbJAA HA THAPOTEXHHYECKHE COOPY)XEHHA

Hau6osbuine JienoBble Harpy3KH, Kak mpaBuio, HaOJI0AAIOTCS NIPH BO3-
JeHCTBHH Ha COOPYXKEHHS NBMKYILUXCA JEAAHLIX NoJeil H npope3aHHH 3a-
JKOPHBIX Macc JbJa.

B Tex cayuasix, KOTAa NOMHMO 3THX BHAOB BO3JeHCTBHSA JIbJa BO3MOXKIILI
H JpPyrde, BeJHYMHA Harpy3KH MoXeT ObITb OPHEHTHPOBOYHO ONpeje/eHa
NpeJJaaraeMbIMH HHXKe YNpOLieHHbIMH cmocoOaMu. Eciu npu sToMm Bennynxa
okaxercsi 6osiblieil, YeM OT BO3AeACTBHA ApeldyOUIuX JenAHbIX oJel U 3a-
JKOPHBIX Mace JbJa, Heo6X0AuMO NpoBecTH GoJiee TOYHOE ONpele/eHne ee 1o
tdopmysaM, npHBeseHHbIM B pa3gede 6 raasst CHull 11-567-75.

Haepyska or nasasra aedsanozo noas (n. 6.6)

PapnogeficTBylowas narpyska ot HaBaJjla OCTAHOBUBIUErOCsS y COOpyxKe-
HUS JIEASHOr0O MOJS TNPH HAJUYHU TeyeHHS BOABI H BeTpa ompefensercs, Kak

0250507540 125 45 47 20 328 25 275 -

1 1 1 | - 1 )l 1 J
R LN LR Z;f} }Zyﬂ 908
75 74 1516 17 76 1 2
Wﬂ@f@?&g&&f{ii 1w 21” 575 45 275 J‘}f?ﬁMZZHéZNfZNHﬂ
A
1,2 38 4 5 6 7 8 4 M L
e 2 7 400

2i79/0¢2/4/6/7 920 zz 2425 27 29 30
i 1]

frrbrd

J#+68 1 /;7 15 /5 27 ZJ 26' 28 ¥

L.l’llllllllllllllll‘foj_[flllr{p 77/’
Qu9HID. 125 45 4 20 275 25 27 30 Eraaidd

f I 1 1 1 i
(2

LISLE S LI IR O U A 0 B B ) T T Ty h
rrl’fl '2 '3 l4 ?_ 6”'7””8!”?ﬁ 70!!111“525}7 _z_,/,7_=0'01
LGB0 425 15 175 20 22.5 25 275 30

lvv(?’vvllupr 3‘ 2ﬁ 2172 40 M) ap })7”“0,

rlr’_l"lll"l"l'll"r"'l'II'II"IVI'III'_I 7/_’

1%
0150307510 425 45 115 20 228 25 o 40 d

Puc, 189. Homorpamma aaa onpene’eHHs Harpy3ku NPH HaBale OCTaHOBMBIIErocs Jends
HOTO MOAA y COOPYKEHHA,
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paHee H3JI0XKeHO, 110 popmyJse 160(125). [ToncTaBus coorseTcTBYIOUINE KO-
(HUHEHTH!, MOXHO 3Ty GOPMYJIy 3anucaTh B CaeAYIOIEM BUAE:

i h

Py = l(o,s + 50 L"

J1

) vg? + 2:1073W,3 + h,li,.] 10~3q. 393

Hast opHeHTHPOBOUHBIX PacYeTOB BEIHUHHON Aniy MOXKHO npeHnelpeub,
Tax Kak =0, Toraa noc/nejHee BeIpaXkeHHe NPHUMET BUL:

P= [(0,5 150 Z‘—j'!) 0. + 2-10‘3WM2] 10-%, Tc/me, 304

Pacuersi mo 3Toit )OpMyJie MOXKHO CBECTH K NOJb3OBAHHIO HOMOTpaM-
Moii, npuBefieHHol Ha puc. 189. Homorpamma nossossieT BHIUHCIHTb 3HAUE-
HHUS y/leHa, HaxoJsilterocss B ckoOKax MpH pas/HUHBIX COUETAHMSX CKOPOCTEH
TeueHust vy (ot 0 no 3 M/c) u Betpa Wy (or 0 mo 30 m/c) npu 3HaueHusx

g4

’L-l-"———-O,OOl; 0,005; 0,01; 0,05; 0,1. lasi npoMexKYTOYHBIX 3HaueHHUi I, nat-
N

Hble HOMOTPAaMMbl MOTYT ObITh HHTEPTIONHPOBAHLL.

TycTs, X npumepy, TpeGyeTcs OnpeesiuTb BEJHUYNHY HACPY3KH OT HaBa-
Jda npu vs=1,25 mlc, Wy=10.mlc, L—"— =0,05, Q=6-10% m2. Ha coomsercT-
Ja
h
BylOWHX ocsix HomorpamMmbl (Wu u vs npu 7%=0,05) orknanbisaeM snaue-
2.3

uusa 1,25 u 10; coeMHAS 9TH TOUKH, MOJYy4YaeM Ha OCH HArpy3oK BeJHUYHUHY,
pasnyo 4,8 tc/m2, [lopcrasass 1o 3HaueHue B dopmyiy 393, nonyyaeM Be-
JAuynny Harpysku P7=4,8.10-3.6-103=29 1c.

Haepyska Ha coopysenus npu TemnepaTyprHom pacuiuperun AedIH020
nokposa (n. 6.7).

Besnnyuna  Harpysku
IPH 3TOM BHJE BO3AeHCT- e 1- S—
BHs Jbia npu S<2%, on- ¥ #0%
pexensieTcs, KaK paHee U3- 40 /
JoXeHo, 10  Gopmyae /
165(130). /

Jlnst BHINOJIHEHHS TIPH- / )
6JMXKEHHBIX DPAacyeToB IO
atoli Qopmyne mnoctpoen ¥
rpadux (puc. 190), no xo-
TOpPOMY ONpenessioTcs 3Ha-
UYEHHS p NPH OTCYTCTBUH
cHera Ha Jbay. [lpu nanu-
YMH CHera cJaefyeT YMHO-
JXKaTbh AaHHble rpaduka Ha
Kosdduiuent ke, MNPUHH-
MaeMulft o Ta6s. 143.

ycte, Hanpumep, Tpe-
GyeTcs ONpeReUT BeJHYH-
HY HAarpysku OT TeMmepa-

- TYPHOTO pacuIEpeHHs Jejs-
HOrO TNOKpOBa INpH fy=
=—35°C; v=1,5°C/u;
i_‘__cl—(())';f w; L>150 w; hy= Puc. 190. I'padux 11 onpeneneHUss Harpysku Ha
’ " COOpYXKEHHE IIpH TeMnepaTypHOM PpaclUHPeHHH Je-

C puc. 190 cHHMaeM ganoro mokposa Ges yueTa c10s CHera Ha JbAY.

BEJHYHHY HAarpysKkH, pas-

-5

o

207

| A tu=tr%

2 J v 'L;;
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Tabruya 143

ham | 005 0,10 0,20 | 030 | 050

ke 0,70 0,50 0,16 | 0,02 0

uyio 19 tc/M% npu ty=-—35°C u v=1,5°C/u. Tlo ta6a. 143 npu he=0,15
ke=0,33. Vicnonb3ys 3Tn 3HAYeHHs], TOJAYyYaeM

q=19.0,33-1 = 6,3 Tc/M.

Boadelicraue npumepsuieeo k coopymcenuro 1e051H020 NOKPOBA
npu usmenenuy yposra sodo. (nn. 6.12 1 6.13)

Iast OpHEHTHPOBOYHONO OMpere/eHHsT BO3AEHCTBUS NPUMEp3IIero K co-
ODYXEHHIO JIEASHOrO MOKPOBA NpPH H3MEHEHHH YPOBHS BOIBI HCIOJ/B3YeTcs
rpaduK, npuBeleHHblt Ha puc. 191, no KOTOpPOMY HaXOAAT Ge3pazMepHYIO
¢$yukuuio Bpemenn @ no 3alaHHBIM 3HAYEHHAM TeMNepaTypbt BO3AYXa Iy M.
BpeMeHH LedopMaluy JeIAHOr0 NOKPOBA Ti.

@ =5Y -
60 ty=-60 00

yd AT

IDAND =

NEAR

/ A Pt
L~ =
1 -20%
20 = e — N
L~ 1 T _:5_0__ %
/=1 | T
1/ 50 700 150 200 77,Y

Puc. 191. T'padux 3apucumoctd @ = f (ty, 7).

Tak, nycts TpeGyeTcs onpelejuTh 3HaueHusi uaruGaiouiero Mmomenta M
M BEPTHKaJbHOH HAarpy3kH Pjo OT MpHMep3LIero Jhla K BePTHKAMbHOI CTeHe
(npu moabeMe ypoBHst Boabt) mpu hA,=1,0 M; ty=—10°C; u=0,006 M/u; 7;=
=50 u; B=1,0 m. ITo puc. 191 npu samanumx 3HaueHusix Ty ¥ fy HAXOAUM

©=22,0. [loactaBasisa yucnoBble 3HayeHust B Gpopmyast 178(143) u 176 (141),
noJyqaeM:;

M = 200-1-0,006-50 % =128 TC-m.

\ —
Py =2o.1.o,ooe‘5ol/_217 — 97 1.
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Honornenue 14

YTOYHEHHE PACYETHLIX 3JIEMEHTOB BOJIH U BOJIHOBBIX HATPY30K
MO NAHHbIM HATYPHbIX HABJIIOAEHHH

B coorBercTBHH ¢ TpeboBaHHAMH, npuBefeHHBIMY B 1. 1.3 raasel CHull
[I-57-75, He06X0AMMO B HEKOTOPLIX CAYYasfAX YTOUHATH PacuyeTHLIE 3/eMeHTh
BOJIH H BOJIHOBbIE HAarPy3KH Ha OCHOBE JaHHBIX HATYPHBIX HaOJIOJeHHUH U Ja-
60paTOpHLIX HCCJAeNLOBAHHIL.

Takue yTouHeHHst peKOMeHAYETCA NPOU3BOAHTL B CASAYIOILEM NOpPSAKe:

BLIIOIHAIOT LUK/ HATYPHBIX HaG/IOJE€HHH BOJH HJAM BOJHOBBIX Harpy3ok,
coneprKalliil perucTpaunio NopsylkKa 4ecsTH WTOPMOB B 0oJiee pa3/nyHON CH-
Jibl; H3MepeHUs BbHIOMHAIOTCS C MOMOULbIO CaMONUCIEB;

onpeaessioT No MOJYUeHHBIM 3aNHCAM 3AeMeHTH BOJIH UJIH BOJHOBBIX Ha-
TPY30K TpebyeMoil 06eCneyeHHOCTH B CHCTEMe; 3TH M3MepeHUs! COnOCTaBJS-
I0T ¢ BBIYHCJEHHBIMH MO TpeGoBaHusam raasel CHHIT 11-57-75;

BBOJST NMOMPaBKH B 3HAYEHHS 3/JIEMEHTOB BOJH HJH Harpy3ok Aj4 pac-
YETHOTO WITOPMA, eCH CHCTEMATHUECKHE OTKJIOHEHUS H3MEPEHHBIX BEeJHUHH
OT pacueTHbIX coctasasior 10% u Goee.

Mpumep 88
Tpebyercs yrounuTs 048 PACHETHOZ0 WLTOPMA BbLCOTY 80AHL Hix
U nepuod T, ucnoAb3Yys OanHble HATYPHOIX HAOAIOOeHUL

3HaueHUst H3MEDPEHHBIX M PACUYETHLIX 3JeMEHTOB BOJH MpelCTaB/eHHl B
Tab.1. 144, MismepenHble 3HayeHHs 3/1e6MEHTOB BOTH OTBEYAIOT MOMEHTAM MaK-
CHMAJ/ILHOTO Pa3BUTHA IITODMOB.

Pewenue

CornacHo naHHBIM Ta6n. 144 Ha6ar01aeTCa CHCTEMATHYECKOE OTKIOHeH e
BBIYUCJAEHHLIX nepnonoua H BLICOT BOJIH OT Pl3~MepeH‘HbI-X B CTOpOHY YMeHbIIle-

Tabauya 144

OTiAoHeHHE
HaMepenunie BuiynciaeHHne BHYHCACHHBX
Hara uauepemm B@JIHYHHB BeJNHUYHHBL "3:‘€ellpﬂe‘:'l:il:lx0'l'y
z hig M z Ryope M r hl%' M
1/1V 1973 4,1 2.2 36 19 | —12 —14
8/1V 1973 3,2 1,4 28 1,2 | —13 | —14
25/1V 1973 53 43 4,5 40 { =151 -7
6/VIII 1973 6.6 3,2 6.5 28 { —2 | —13
12/1X 1973 44 2,2 4,6 22 1 +4 0
28/IX 1973 7,0 54 5,7 52 | —19 | —4
3/X 1973 3,2 1,2 2,9 12 | —9 0
4/1V 1974 3,4 1,5 3,1 16 | -9 | +7
5/VIII 1974 51 3,3 4,1 28 | —20| —15
14/1X 1974 6,3 2,7 5.8 28 | —8 | +4
22/X 1974 5,2 3,9 4,6 38 | —12| —3
PacueTtnsiit
ILITOPM — —_ 9,2 8,5 —_ —

nust, Cpelnne OTKJOHEHHA: Aasi nepnonoB ~ 10%, Aast BuicoT ~5%. Iosro-
My BBOAWM B CPeAHHI NEPHOA AJisl pacyeTHOro IITOPMa COOTBETCTBYIOLLYIO M0-
mpaBKy, @ PacyeTHYIO BBICOTY BOJHLI OcTaBjsieM 6e3 wamenenuil (nonpaska
Menee 10% ). OxonuaTebHO monyyaeM:

T=92.1,1 =101 ¢; hy, =85 M;
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Mpumep 89. TpeGyercst YTOUHHTH IJS PacUETHOrO INTODMa HaTPY3KH
Py vt Pyn (1. 2.3) OT CTOSAUHMX BOJIH Ha COOPYKEHHE BEPTHKANBHOTO NPoduns
C yueTOM JAaHHBIX HATYDHBIX M3MePeHHil COOTBETCTBEHHO NpH MOAXOLE rpesd-
Hf ¥ MOLOLIBH BOJMHBI. JHAUEHHS HATPY30K npeacrasicHsl B Tabsa. 145. Tab6-
JIMIa cocTaB/eHa mo perucrpanusm 70 mropmos 3a nepuog 1969—1974 rr.
Ha MODCKOH I'paHH IMyGOKOBOLHOTO OFpPafMTeNbHOrO MoJja (CKOPOCTH BeTpa
5—27 m/c). B ra6nuile noMelleHbl 3HaUEHHSA HATPY30K onﬂc;;lpouenmoﬁ obec-

[NeYeHHoCTH B CHCTEME BOJIH, OCPEHEHHLIE IO TapaMeTpy :}\‘

Tabruya 145

Hiamepentble BeNHYMHB BuiuncaeHte OTK10HEHHE
H (ocpeaHeHHbI) BLIYHCACHHBIX
L BEJNUYHH OT H3-
X MEpeHHbIX, %
p_, pP_, P, P_,
p TCIM en TC/M X TC/M ll TC/M er I Pxn
0,40 104 8,6 13,5 10,8 430 | +37
0,30 5,1 4,0 56 6,7 +10 | +67
0,20 19,6 15,1 22,6 21,3 +15 | +41
0,15 17,8 13,8 23,2 22,2 +30 | +61
Pacuetnbtit
MTOpM — —_ 37,2 30,5 — —
Pewenue

CorsacHo maHHBIM Taba. 145 HaGaiomaercs CHCTEMATHUECKOe OTKJOHE-
HHe BHIYHC/IEHHbIX BEJAHYHH OT H3MEDEHHBIX B CTOPOHY yBeauuyenus. Cpennne
OTKJIOHEHHS — INS1 Pyp~+21%, nast Pug~+51Y% — npesbumator 10%; mo-
9TOMY BBOJAMM /51 PACUYETHOTO LITOPMA [OTPABKH:

Py =372 7c/m (1 —0,21) = 29 Tc/M; Pyn = 30,5 Te/m (1 —0,61) = 15 Te'M.

Honoanernue 15

ONPEAENEHHE 3JIEMEHTOB BOJIH C YUETOM BJIHSIHUA TEYEHUA

BLICOTY Ar ¥ AMHHY BOMH Ar B MEJKOBOJHOH 30He C YUETOM BJIUSHHSA Te-
JeHUs — MOIIYTHOTO Hu IIPOTHBOIIOJOKHOTO HarpaBJIeHHIO pac‘npOCTpa‘Hezmn
BOJIH — ONPEALAAIoT 1o hopmynam:

Ay = kyphy, 395
A= koak, 396
rae i
fyp = —_ 397
]/ 14352
- €
bg=11 3’?—" 398

hi, M, — BbicOTa BOJIH i-fi 0GecnieueHHOCTH, Ge3 yueta TeueHust; A, M, — CpeAHAS AJHHA BOJH
Ge3 yuera TeueHus;; ¢, m/c, —cpennss (pasoBas CKOPOCTb BOJH, oNpejensieMas TMo dopmysne

= 4, 399
T

B dopmynax 397 u 398 3Hak nuioc COOTBETCTBYET MONYTHOMY TEYEHHIO,
3HaK MHHYC — TEUeHHIO, NPOTHBOMNOJOXKHOMY HaNpPaBJEHHIO pacipocTpaHe-
HHUS BOJIH,
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Mpumep 90. TpeGyercst onpenesuTb BHICOTY BOJH Ax H JJIHHY Ar C yue-
TOM BJIHSIHHSI TEUEHHS CO CKOPOCTHIO Ur=2 M/C, MPOTHBOIMOJIOKHOIO Hanpas-
JEHHIO PacnpoCTpaHeHUst BOMH. DJIeMEHTbI BOJH 6e3 yuera TeueHHs PaBHbLI:

Ry =3,0 M, A=60 M, 1=3,8 ¢. [ny6una somoema H <0,54.
Peuienue
ITo gpopmynam 399, 397 u 398 onpenensieM sHauenus

— 60
¢=3g= 15,8 wm/c,

1 2
kg = 9 = 1,33, kyp=1— W = 0,87,

1 — 3'5T5,_8

BricoTy ¥ AAuHY BOJH C YU€TOM BJHAHHS TeueHUA BLIYHC/IAEM NO GopMy.iaMm
395 u 396:

hr=133.30=40mM, iy =087-60=352 m.

Hdonoanenue 16

ONPEAEJEHHE NOTEPb.H NPUPAILEHHUY BOJNHOBOW HEPTHH
HA OFPAXXIAEHHOW AKBATOPHH

BeicoTy nudparfipoBalHOR BOJMHBE C YyYeTOM NOTepb H NMpHpAleHHH BOJ-
HOBOF 3HEPTHH Agen, M, 11€00XOAHMO OTIPELEsITh 0 popMyne:

hgen = kxkenhy, 400
rae ky — xo3h}uuuenT ARDpaKUHK BOJH, onpegesseMblii COTIacHO TpeGOBaHUSAM, TiPHBEJEH-

HbiM B nn. 24, 25 n 26 npunoxeHusa 1; ken — cymMapuiift koddduuuedt norepp (npupante-
Hi{t) BOTHOBOIT 3Heprini, onpeersoMblil o hopmye

E,—E
ke = Vl - _n_E_B_ 401
Le 377 0 / —
Bl 2
i 77,4:”
W
L~
§ |‘ LA
6 Oy o 3
i
P ] &
8 1 \ - =
70 P LA RN mn
pd ] 1 -
17 RN N AP P e oy
¢ N A -~
R A4 4
) N &
A - —
A 005810785 0% 05 46 07 46 49 40 Gk 10 20 38 40 05, %

Puc. 192. Tpadux nas onpexencHAs-NPUAOHHOH CKOPOCTH Uy.

hi — BBIcOTA HCXOAHOM BOJHM i-fi 0GecneuennocTH; Ex, KrfM — fHOTEPH SHCPTHH IIOA BAHSHHEM
mepoxosatocTn AHa; Ep, Kr/M — NpHpailleRne yaenbloil sneprun noj AeACTBHEM MECTHOTO

Berpa; E= -gyh#-—ynemnaa 31eprus Ha Bxofie.

[Torepn ynenvnoii BoHiOBOMA 3Hepruu Ey cieayer ompeaensith no dop-
Myne
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E,= Cﬂ;{ v, 402

rae Cy — ruApoiMHaMHuecKuil Ko3(QHUHEHT CONPOTHBJEHHA, NpHHHMaeMbli no Taba. 146;
p=101,9 Kkr-.c?/M* — nJoTHOCTL BOABI, 7, M — PAacCTOSIHHe OT BXOAa [0 PacyeTHOH TOUKH;
U5, M/C — NPHAOHHAN BOJHOBAs CKOPOCTb, MPUHIIMaeMas mo puc. 192; ¢=A/t — da3opaa cko-
POCTb BOJIH.

Tabauya 146

KpynHocts TnapoaunamMnuecknii k09pPuIUEHT CONPOTHBACHUS ‘n
wa dgy | 01w

T | Menee 0,25 05 0.75 1 125 15
2 0,22 0,17 0,08 0,032 0,022 | 0,02 0,019
1 0,18 0,15 0,045 0,022 0,02 0,018 | 0,016
0,75 0,14 0,12 0,035 0,02 0,015 | 0,016 | 0,015
0,5 0,11 0,08 0,027 0,019 0,018 | 0;015 [ 0,014
0,25 0,08 0,065 0,022 0,018 0,016 | 0,014 | 0013
0,1 0,05 0,03 0,015 0,014 0013 | 0012 | 0,01

[Mpupalienye yieabHON BOJHOBOM HEPrUH CEAYET OnpeneaTh no Gpop-
Myae
E, = 3’21’03—’ (W cosa’ — o), 403

rae ps=0,125 Kkr:c?/mM* — nioTHOCTL BO3AYXa; O, TPaf — yrosl MEXAY HaNpaBieHHeM Berpa
M JydoM AHOparupyemoii BOJHbI B pacyeTHO# TOUKe; Cs — a3POAHHAMHYECKHH KOIDPHUHEHT
CONPOTHBJIEHHUS, IPHHHMaeMblit no Tabna. 147, rae 3sHauenne xosddulnenra ksp (OTHOCHTENB-
HOI! LIEPOXOBATOCTH B3BOJHOBAHHOH HOBEPXHOCTH) CJEAYeT OnpefefaTb no dopMmyJie

(W cosa’ —¢)?

= v —
2ghay V haylh

kan 404

Tabauya 147

18 u

Fen MeHee

28 48 100 l 200

0,0002

Cp 0,003 ’ 0,002 0,002 0,0005

B ¢dopmyne 404 hyy — ycaoBHas BbicoTa AuQparApoBaHHON BOJHBI HO
HanpaBJIEHUIO OT BXOJa A0 PACCMaTPUBAEMOH TOUKH, DTa BeJUYHHA BHIYHCIIA-
ercs no gopmynae 197(156) ans Tpex rouex: BO BXxoZe (Rz=1), B HCKOMO#
TOYKE ¥ NOCpeiMHe MexAy HuMH. [IpuHuMaercs cpedHeapupMeTHuecKoe
3HayeHHe BBHIYHCJ/EHHDIX A5l YKa3aHHbLIX TOUEK BEJHUHH,

Honoanenue 17

YACTHDBIN CIYYAH MCHOJIb30BAHHS ¢OPMYJbI 190 AJisi ONPENEJIEHHA
3JIEMEHTOB BETPOBbIX BOJIH B Y3KOCTAX BOJAOXPAHHJIRIL

W3naraemblii HHXKe NpueM pacuera npejjaraercs NpHMeHsTs (puc. 193)
B

NPH TaKOM CYXXEHHH BOJAOEMA, NPK KOTOPOM BBITIO/HAETCS YenoBHe 5= <0,25,
P

rjle B— mwupuHa y3KOCTH IO HOPMaaH K ee ocH, Dp — 5KBHBANEHTHLIH pas-

roH, onpefenseMelil no ¢gopmyae 190.
BoicoThl BOJIH Ay, M, B Y3KOCTSX JOMYCKAaeTCs OMpenensiTh no hopmy.e

hy = kyhy, 405

rae f; — BHICOTA HCXOQHOH BOJIHLI, M, BBHIUHCHASEMAs B COOTBETCTBUH ¢ TPeGOBAHMAMH, NpH-
BefeHHBIME B T, 15, 19 npuioxenus 1; &y — KoadhodulUKenT, onpesensieMui no {&a(pm(y, npu-
BeAeHHOMY Ha puc. 194, no suauenusm GespasmepHuiX Beanunt gDy/W?2 u gB/We,
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CpelHuil MepHox Ty, C,  CPeRHSAS NJWHA BOJMH Ay, M, B Y3KOCTH OMNpeng-
JAIOTCS B COOTBETCTBHM C TPeGOBAHUSMHU, NPHBEAECHHBIMY B II. 14 mpuioxe-
Hus 1,¢c yueTOM HafeHHON BeJHUYUHEI Ay. o

INpumep 91. Onpeneyuts 37eMeHTH BOJH Ay, Ty, Ay B TOuke M y3KoCTH
(B=5 kM, puc. 193) npu TIOCTOSTHHOM IO CKOPOCTH H HANpaBJeHHIO 10XKHOM
Betpe (W=10 m/c). [ny6una Boas B Touke M H=20 m.

Pewenue
Boinonnsem Ha puc. 193 Heo6xonuMble NOCTPOEHHS H OTpefessieM 10
¢dopmyse 190 BesHuHHY SKBHBAJIEHTHOrO pasroHa Dp:
Dy =0.27[Dy+085(Dyy + D_;) -+ 05D,y + D_p)] =
= 0,27 {24 + 0,85 (22 4- 18) -+ 0,5 (18 + 14)] = 0,27 (24 + 34 + 16) =20 m.
Briunciisiem snauenus gDp/W?2=1960, gH/W?=2,0 1 no rpaduxy, npHsegeH-
HOoMy Ha puc. 116(38), onpenensem GespasmepHylo Boicoty gh/W2=0,06, or-
Kyaa A=0,61 m.

ITo rpaduky, npusesennomy Ha puc. 117(39), npu gDp/W2=1960 on-
penensieM kiy =2,2 u BhiuHcAseM Ay =2,2-h=1,34 M. IIpu anauenusx Ges-
pasmepubix Beqnunn gDp/W?=1960, gB/W?=490 onpenensieM mno rpaduky,
npHBeAeHHOMY Ha puc. 194, kosdduunent ky=0,75. TTo popmyse 405 BricoTa
BOJIHBI B Y3KOcTU oBecneuenHocThbio 1Y%

hy=0,75-1,34 M=1,0 M.

Hns onpenenenus BeMHYHH Ty M Ay BHIUMC/ISEM NPEIBAPHTENBUO Cpe-
HIOIO BLICOTY BOJIHBI B Y3KOCTH

Ey = kyil'= 0,750,61 M= 0,46 M,
a 3ateM no GespasMepHnoit Benuunne ghy/W2=0,045 onpenensieM no rpadu-
Ky, NpHBeJeHHOMY Ha puc. 116(38), Gespasmeproe oTHOWeHHe gry/W =2,8,

OTKYla CPEAHUIl NEPHOL BOJH B Y3KOCTH Ty= 2’9’;10——2,9 c. [To dopmyne

187(151) onpenensiem cpeiHIO0 AAHHY BOJHL B y3KOCTH

- 9,81.2,92
Ay = 9314 = 13,1 m.
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PYKOBO/ACTBO

No ONPEAENEHUIO HATPY30K

# BO3JEACTBHHA

HA THAPOTEXHWYECKHUE
COOPY)XXEHUA (Bonmosbix,
nefoBLIX H OT GYAOB)

Hayuusie pegaxtopesi: A 4. NANMNo,

. A. YPEUKMNH

Peaakrop . r. CETKO

Texnnueckmit pegaxrop T. M. BOBMYEBA

Cnano B na6op 15/111-1977 r.
IMoanucano k neuaru 30/VI 1977 r.
M-21702. Popmat 70 108/16.

Bymara tunorpadckas Ne 3.

Mpus. a. 27,65.

Meu, a. 19,7542 Bra. Yu.-usn. a. 25,83,
Tupax 2000. 3ak, 143,

Liena 4 py6.

Tunorpadus Bcecolosnoro opaena
Tpynosoro KpacHoro ssameHi
HaYTHO-HCCHAELOBATENBCKOTO
HHCTHTYTA THAPOTEXHHKY

umenn bB. E. Beneneena.

195220, Jlennurpaj,

Ixarckas ya, 21,



3ameueHtble oneyaTKu

Crp. 38, puc. 25(12). — Ha puc. 12 oTHoCHTeNbHOE BOJHOBOC
TPOTHBOJABJIeHHe CBepxy BHHM3 HosixkHOo ObiTh: 0,17 02; 0,3; 0,5; 0,7.

3ak 143. Tupax 2000.
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