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NPEOUCIOBHUE

PyxkoBogcTBo cocTaBineno B pasputue raasbl CHull I1-57-75 «Harpysku
H BO3JEHCTBHS HAa THIPOTEXHHYECKHe COODYXKeHHS (BOJIHOBLIE, JENOBbIE H
OT CYHOB)».
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CCCP, Tunpomopredtn Munnedrenpoma CCCP, IIHUHCa, YepHomopcko-
ro ormenemus LIHMHWCa wu Cuw6LIHHUHWCa Muunpancenpos, BHHUU
BOIATEO Tocerpos CCCP y HUHM)KTa MIIC CCCP.
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MunucTepcTBO PykoBoncTBO Mo ompeneneHuio

HArpy3oK H BO3meHCTBHIl IT 58-76
SHEPreTHXH H Ha THAPOTEXHHYECKHE COOPYKEHHS BHUVE
saekTpuduxannuy CCCP (BOJTHOBBIX, JIGIOBBIX H OT CYAOB)

1. OBIIHE NMOJIO)KEHHUA

1.1. HacTosmuue HOpMbI AOMKHBEL COOMIONATECA NPH ONpejeseHny Harpy-
30K ¥ BO3JEeHCTBMA BOJHOBBHIX, JIEJOBBIX H OT CYNOB I/t TNPOEKTHPOBAHUS
BHOBb CTPOSIIIUXCS H DPEKOHCTPYHPYEMBIX DEUHBIX H MOPCKHX THIDOTEXHHUe-
CKHX COOpYKeHHuH.

1.2. B nacrosueit raase CHull yctanasauBaloTcsi HOpMaTHBHBIE 3HAaye-
HUS Harpy30K M BO3AEHCTBHH OT BOJH, JbAAa H CYAOB HA THIPOTEXHHYECKHE
coopyxeHus. PacueTHas Harpyska JO/IXKHa ONpelensiTbcsad KaK NPOH3BELeHNHe
HOPMATUBHOH HArpy3ku Ha K03GhQUIHEHT Neperpy3KH 7, YYUTHIBAIOWHA BO3-
MOKHOE OTKJIOHEHHe Harpy3Kn B HeGJaromnpHsaTHYIO CTOPOHY OT ee HOpMaTHB-
HOTO 3HAYEHHS; 1 JOJIKEH TMPUHHUMATBLCS COTJacHO TPEGOBANHAM, NPHBEAEH-
ubIM B rsiaBe CHull mo 0CHOBHBIM NOJIOXKEHUAM TIPOEKTHPOBAHHS PEYHBIX U~
POTEXHHYECKHX COODYKEeHHI.

CoorsercTBeHHO TpeGOBaHUAM, IPUBEJEHHBIM B YKa3aHHo# raage CHHIT,
3HaueHUs K03 DUIHEHTOB MEeperpy3Ky # HANJIEKHUT NPHHUMATH TI0 Tabua. 1.

Ta6auya 1
HanmeHOBaHUE HArpy30K X BO3ACACTBI Koadpunnenr neperpysxu n
TuapocTaTHuecKoe W BOJNHOBOE JaBJCHHE, a TaKxke NaB-

Jenue (GUILTPANMOHHBIX BOJ MO NOX3EMHOMY KOHTYPY
COODYKEHHUS, B LIBAX M PACUETHHIX CEYEHHUNX GETOHHBIX
# Xene306eTOHHbIX KOHCTPYKuHui (IIPOTHBO/MaBJAeHHE) 1

Je/IOBbIE Harpy3kk . . . . . . e e e e e e e e 11

Harpy3kM OT CYZAOB . . . . . . . . . . “ e e e 1,2

BETPOBBIE HATPY3KA . . . .3 . . . . .., . . .| o raase CHull na na-

rPY3KH H Bo3jeficTBHS

B ToM XKe HcTOUHMKe IPUBOAMTCA POPMYJIa, KOTOPOHA HANNEKHUT TIOMb30-
BaTbCS NPH OlleHKe HACTYMJIEHHUS NIpeteNbHbIX COCTOSHHUI MepBoit rpynnsl (yc-
TOHYHBOCTH W NMPOYHOCTH) THAPOTEXHHUYECKUX COOPYKEHHH, HX KOHCTPYKILHH
W ocHoBaHHil. B cocraB 310 GopMysiEl BXOZHT KO3 GDHIHUEHT COYEeTaHHS Ha-
TPY30K H¢, KOTOPHIH BBOJUTCS B BHIEe MHOXKHTEIS K Harpy3kaMm (KpoMme Ko3d-
(huLKeHTa neperpy3kH) M YUHTHIBAET BEPOSITHOCTH HEGIATONpPUATHHIX COYETA-
HHUIl Harpy3oK M BO3AeACTBHH, IPUHHMAaeMBLIX B COOTBeTCTBYIOUINX pacyeTax.

3HayeHHs 3THX K03DPUIHEHTOB HA/MEKHT NPHHUMATL 1o Taba. 2.

Bueceno Beecorosnbim

YBepxaeno
opieHa Tpgnonoro Kpacuoro BHUMT oM um pB nE Bexeneena Cpok
HaMeHH - 2 ke BBEJCHHUS
HAYUHO-HCCAE0BATENLCKHM gg%%?ﬁi%oygﬂz?oog ?‘nﬁiﬁ&%ﬂ C}SZEOE Il xeapran
MHCTHTYTOM TUXPOTEXHUKH Mussnepro CCCP p 1977 r.

uM. B, E. Beneneena
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Puc. 1(1). Dnioprl 1aBiaeBMst CTOSAYMX BOJH Ha BEPTHKAJBHYIO CTEHKY €O CTO-
POHbI OTKPBLITOH aKBAaTOPHH:

a—npu rpebHe BOJHBI; (—npH JoxOHHe BOJAHBI (C 3MIOPAMH B3BEIIMBAIOUIEro BOJHOBOIO JaB-
JeHus Ha GepMeHHbIe MacCHBHI).



Tabauya I

CoueTaHus Harpy3ox Ko::})ﬁd)g;xx;yﬂ;‘oﬁo:?a-
OCHOBHOE . &+ v v v o v v o v o o « W . 1
Ocoboe . . . v v v vt e e e e e 09
B mepHOA CTPOHTENBCTBA « o « « + « .« « & 0,95

1.3. Harpy3ku oT BOJH H JbJa HA FHAPOTEXHHUECKHe coopyXeHud | kiac-
ca u npH HajJjexalneMm o6ocHoBaHHH Takxke [l Kiacca, a Tak:Ke pacuerHble
5J/IEMEHTHL BOJIH HA OTKPHITHLIX M OTpaKJeHHLIX aKBATOPHAX HEOGXOLHUMO yTOU-
HSTH HA OCHOBE JaHHBLIX HATYPHBLIX HAGJMIONe NIl i JabopaTOPHLIX HCCAEN0Ba-
HHH.

Tl p HMedyaHHue. YKaSaﬂHﬂ 110 ONpeAeNeHHI0 JIEMEHTOB BOJIH HA OTKpblTb!X H orpa)x-

JEHHBIX AKBATOPHUAX, TEPMHHOJIOTHA H OCHOBHHe GyKBeHHbie 0603HaueHHS NpHBeJeHL! B MpPH-
Joxenusx 1 ¥ 2 K Hacrosiuieil riase.

Hssoxenusle 8 n. 1.3 TpeGosanua o6 onpenejeHny 3J1eMeHTOB BOJH OT-

HocATcst K o6beKTaM | Kjacca u— npu HajjexaileM 060CHOBAHHH — TaKXKe
II kaacca.

2. HATPY3KH W BO3AENUCTBHUS BOJIH HA THIAPOTEXHUYECKHE
COOPY)XEHHS BEPTHKAJIBHOIO H OTKOCHOTI'O NPO®HJIEN

Harpyskn ot cTostuux BOJH HA COOPYIKEHHSI BEPTHKAALHOrO npoduas

2.1. Pacuer coopy:KeHuil Ha JaBjeHHe CTOSUHX BOJH CO CTOPOHLI OTKPHI-
TOH akBaTOpuu (puc. 1) HOJKEH IPOH3BOAHMTbCA INPH IJ1yOHHe IO AHA
Hy>1,5h u ray6une Han Gepmoit Hs==1,25h; npu aTom B popmyiax aAnas cBO-
6oAHO#H BOJMHOBOH NOBEPXHOCTH M BOJHOBOTO AAaBJeHHS BMECTO IJyGHHBI 10

>
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Puc. 2(2). I'padukn 3Hauenuit kosddunnenta k'E.

Axa {15, M, Heo6XOLUMO BBOAHThL YCJOBHYIO pacueTHylo ray6uny H, M, onpe-
Je/sieMylo o gopmyiie

H= H,+ kg (FHy— H,), 1(1)

rie He —ray6una Han DOZOWBOH coopyxeHus, m; KB — xosdduuuenr, npunnmaemuii mo
rpadukam puc. 2(2); h — BHicoTa Geryuell BOJHbL, M.

OO6bIyHO GepMO¥ CUHTAIOT MOBEPXHOCTh YACTH MOCTEIH, KOTOpas paco-
JiaraeTcs Blepeiy COOPYXKEHHS, B OCHOBHOM, AJisl NIPEAOTBpAlleHHs BHNHUpa-
HUS OCHOBAHHUS, B TOM YHCJE H NOCTENH, npHYeM WIHpHHA GepMEl B OTCUHTH-

6



Baercd, KaK nokasauo ua puc. 1(1), oT coopyxkenusi 1o Bepxueit 6poBKH OT-
Koca.

[Tockonpky ke ¢dopmysa 1(1) obycrosinBaeTcst XapakTepoM B3aHMO-
JeHCTBHSL COOPYXeHHa ¢ HaGeramouleil Ha HOTO BQJHOMN, CJASLYET NpH HCIOJb-
30BAHHH PpadmuKa, MPUBEIESHHOTO HA pHC. 2(2), YUUTHIBATH HOJHYIO IIHPHHY
(moBepxy) OTCHINAeMON BIEPENH COOPYKEHUS KaMEHHOH IIPH3MbI HE3aBUCH-
MO OT Ha3HayeHHs ee COCTABHbIX YacTeH. _

Opsako, mpH wHPHHE 3T0# npH3Mbl, Goablefi 0,3), HanpuMep, B cayyae,
obycaaBauBaeMoM TpeGOBaHHEM, TIPHBEAEHHEIM faJee B I, 2.9, MOXHO noJsa-
raTh, 4YTO XapaKTep BOJHEHUS Y TPaHU coopyxeuus Gyner, NpakTUYECKH, aHa-
JIOTHUEH HaGJI00aeMOMY NpH TOAOGHOM OYEPTAHHH €CTECTBEHHOrO AHA.
B 3aTOM ciyuae, c/IeOBATENbHO, HAJJIEXKHT INPH HCIONL30BAHUH (HOPMYJIHI
1(1) u rpajguxa 2(2) BBORUTb B pacyeT A/ TOPH3OHTAJILHOH MOBEpPX-
HocTu npuambl Hy=H., cootBercTBeHHO yemy H=H,.

Ilpu cTymeHqaToM oO4epTaHHH [OBEPXHOCTH NIPU3MBL 3HaueHHe FHy
OTCYHTBIBAeTCH Haj HauGojee 3arJyGJeHHBIM ee Y4acTKOM, a BeauyuHa Bs
[PHHUMAETCS PABHOM IIMPUHE [OBEPXY NPHJEralollero K COOpYKeHHIO yyacT-
Ka IPHU3MBEL.

2.2. Bo3BhllleHHe WIN NOHHXKeHHEe CBOGOAHOM BOJNIHOBOM MOBEPXHOCTH 1),
M, Y BEePTHKA/JbHOH CTEHBl, OTCYMTBIBAEMOE OT DAaCUYeTHOr0 YPOBHS BOJHI,
LOMKHO OnIpefesThea 1o $popmyJie

kh?
n == — hcos ot — =5~ cth kH cos?ot, 2(2)

2n - 2n
rje 6= == -~ uacTOTa BOJHBI; T — CPEXHHil MepHOI BOJHHI, ¢; ! — BpeMd, C; & ==
T

BOJHOBOE YHCJIO; A — CPEHAS AJAMHA BOJHHL, M.

IMpu nefictBuM crosiueft BOJHBI Ha BEPTUKAJBHYIO CTeHY Heo6X0AHUMO
npeaycMaTpuBaTh TpPH cJyyas onpefeseHHs m no ¢opmyne 2(2) mas cie-
LYIOIHX BeJUYHH COS of:

a) cos of=! — npu mojxone K CTeHe BePIIMHLI BOJIHEI, BO3BHIIIAIOMIEHCA
Ilaf pacyeTHLIM YpOBHEM Ha 1)s, M;

6) 1>cos 6¢>0—npn MakcHMaJbHOM 3HAUEHHH FOPH3OHTAJLHOR BOJ-
HOBOH Harpysku Py Aas1 rpeGHSI BOJMHE, BO3BHIUAIOUIEroCss HAl PacyeTHBIM
YPOBHEM Ha Mr, B 3TOM CJyyae 3HauyeHHEe COS of NOJXKHO ONpEeNsTbCd IO

dopmyne
_3)

B) c0S ¢f=-~1-—npu MaKCHMaJbHOM 3HAaUEHUH FOPH3OHTAJBHON BOJIHO-
BOI Harpy3kH Pap VIS MOJOMIBH BOJIHBI, PAcIoJOXKeHHON HHXKEe PacueTHOro
YPOBHS Ha M.

>]

cosst = : 3(3)

>’||m

©h (87:

Mpumeuanue [pu H/A<C0,2 u Bo Beex IOpYrHX caydasx, korga mo dopmyae 3(3)
BEJMUMHEL €OS Of>1, HeoOXOOMMO B NaJbHEHUIMX pacyeTax IPHHHMATh 3HayeHue cos of=1.

Has  rayb6okosoauofi 30HE, TO ecth npu H > 0,5%, cth kH —1,
COOTBETCTBEHHO ueMmy ¢opmyaa 2(2) npuHuUMaeT BHUA:

kh?
q=—-—hcosct—7cos%t. 4

2.3. B ray60KOBOHON 30He TOPH3OHTA/IBHYIO HATPY3KY HA €AHHHLY AJIH-
Hbl BEPTHKAAbHON CTeHHB Py, Tc/M, npu rpebue uin n0x6uHE cTOAYEH BOJHBI




(puc. 1(1)) neo6xoxuMO NPHHHMAThH 110 3MIOPE BOJHOBOTO AABAEHHS, NPH
3TOM BeJuuuHa p, Tc/M?, Ha ray6uHe 2, M, AOJKHA ONPeAeAnThCs 1o dhopMyde

kh2 kh?
p = 1he *? cosot — 5 e~ %% costat —q 5 (1 —e7%%?) cos 25t —

k2R3 _ap

— 1 —5— "% cos 2at cos of, 5(4)
rie y — oObeMHHBIl Bec BOAH, TC/M3; 2 — OpAMHATH TO4eK (Zj=—Tr; 22=0;...2.=H), M,
OTCUHTHIBaeMble OT PACYETHOrO YPOBHA. [liis rpeGHA OpH 2y=-—1r, a A5 JOXKGUHL NpH 2,=0

caepyet npHHEMaTh p=0.

®opmyna 5(4) nonyueHa u3 obuieit GOpMyJIbl AJs AABJIEHHS NPH TAy6H-
nax, 6ombmIKX KpHTHYecKol (H>1,5h), npeacTaB/ieHHON B nepeMeHHbIX Dii-
Jepa B BHAE:

chk(H—2) 1 —sh2k(H—2)

0= th == cosct+ 1Rk shorH cos? at —
kh2ch2kH — ch 2k (H—2) R2h® sh 2k (H—2z) sh k(H—2)
177 sh Ok cos ot — YTy T ShgRHshRH  COS Ftcoset. 6
Tab6auya 3(1) Has roy6oxosonnoi aonel (H>
N 3avaybaenne | 3HayenHe BOJHOBOIO >0’57\’r‘")’ TA€ NpakTHYECKH AOMyCTH-
TOUEK TOYEeK =, M AaBrenus p, Tc/m? MO CYHTAThb, YTO AHO HEe BJAHAET Ha OC-
HOBHLIE XaDaKTEpHCTHKH BOJH, MNOA-
npn rpebue cTaHoBKA B (opMy.y 6 3Hauenus H=
=00 [IPHBOAHT K pacueTHO# (opmyne
1 —"Mr p1=0 5(4) :
9 0 Py = kyyh Jing moCTPOSHHUS 3MIOP AaBJEHUSA
‘ o511 i kz p JOCTATOYHO OIPEIENIHTh Mo ¢opMyJe
3 0, P =731 5(4) Beanuunwl p B 6—7 TOUKAX, pac-
4 0,51 po=kah MONOKEHHLIX Ha ypoBHAX (puc.1(1)):
5 H Ps = kyth a) npu rpeGHe BOJHBI:
P zi=—1r (30ecy p=0), 2;=0, 23=A,
TpH I0KOUHE 24=2h, 2;=H (mn0) n ewle HA OJHOM-
5 0 o IBYX YPOBHSIX MEXIY 24 H JHOM;
Pe== 6) npH JOXKGHHE BOJHEL:
7 Mn P1=— " 21=0 (3pecb p=0), Zo="nq (38echb p=
8 0,5H Py = — kgth =Puaxe), 23=2h, 24=3h, 2;=H (nHo)
9 H Dy = — kgyh H ellle HA OJHOM-IBYX YPOBHAX MEXAY
Mp a 3 1 K03 %4 H LHOM.

HMeYaHue OHAYCHH 154 % -
DUIMCHTOB By, kg, ko, o g H g Clo- 2.4.‘ B MenxoBsonHoi 30HE ropu
AyeT NPHHHMaTh O rpagukam puc. 3(3),| SOHTANBHYID HArpysky Ha eJHHHIY
4(4) u 5(5). IJHHbI BEPTHKAJNLHON cTeHH Py, Te/M,

Tipu rpebHe H JOXKO6HHE cTOSYEH BOJIHEBI
{puc. 1(1)) Heo6Xoa¥MO NPHHHMATH MO 3MIOPe BOJHOBOrO JaBJIEHHA; NPH
3TOM BeJHYHHA p, TciM?, Ha ray6uHe 2, M, NOJIKHA ONpeAeasaThcd IO
Taba. 3(1).

Pacuernbie rpagyukn kosdpduuueHTOB, npHBedeHHHe Ha pHc. 3(3) —
5(5), nocTpoeHbl Ha OCHOBAHHU TEOPHH CTOSYHX BOJH B TpeThbeM MpHO/IHKe-
HuH. Jlast onpefesieHHsl AaBJIeHHS B TOYKAX HHXKe CIOKOHHOTO YDOBHS HC-
noJsib3oBana QopmyJa:

p=%chkw—2)sin of —
YAs?
— B2 By (€08 2t [3 ch 2k (H— 2) cth? kH — 4 ch? kH] — ch 2k (H —2)} —

1Apet cth kH 1lch2 k41
~ TogrshirH | hE(H— z)(2=‘ SheORA
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Puc. 3(3). I'paduxu 3HayeHui KO3 ((PULUHEHTOB kg H kj.
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Puc. 4(4). 'paduxn 3nHaueHuit koadpduuneaTos 2, u k.
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Puc. 5(5). 'padrky 3Hauenuit ko3dbuunueHToB kg u A&,



2 1 ‘
+ ch 3% (H— Z)(Q '{— &cs—hl_ﬁ%‘[k:'[;— + Dm )} sin of —[—

1Agat cth kH 91
+ g |k (22 g + Dn ) +

21
+ ch3k (H — z)(? + TenrEH D3g)} sin 3ot, 7

rae

D12=—

1 (FekHE2 |\
Tchy kH | sh?2kH '

?

1 13 — 14 ch2 kH
Dy = 5 (97 — 60 ch? &H - 27 S kH

3 9
Dy = g kH(2 g kH)’

Ilpu 3TOM, BOHOBOE AaBjeHHEe p, paccudTaHHOe Mo dopMyJe 7 nas TOy-
Kd € OpJAMHATOH B COCTOSIHMM TOKOH 2, IPH IOCTPOEHHH 3MIOPHl CAEAYEeT OT-
KnajaniBaTh B TOUKE ¢ TeKylllell OpAUHATON 2;:

zt=—z—-ﬁﬁshk(ﬁ—z)sinct—-

Ag? cth &H 3 8chkH —2
~ BgsmeH M2k H —2)[(1 +_m)<‘ — cos2at) — W]“‘
Agie® ch? kH 7ch? kH 42
- é)::zschsk[-[ (QChzkH—‘l——f’gh?ﬁ}-—‘) sh 2 (H—2z)slnof —
=1
AyBat ch2 BH 21 ch2kH —3
—W{Shk(ﬂ—2> (3——5—112%1?—) +

19ch22H —1
+ sh3k(H— z)(l + —_%W + 3D12)} sinof +

Ayt cth? kH 27
+ Tidgrsh kA {Sh k(H—2) (1 +Du—im kH) +
45
+ sh 3k (H—2) 3+m—3D32 sin 3af. 8
Y B ¢opmynax 7 u 8 seanunna Ao onpene-
H - JIeTCA B 3aBHCHMOCTH OT 3JIEMEHTOB BOJHBI B
%\E CTBOpe pacyeTHOro ceyeHus A, A u H no puc. 6.
10 EXONE h X
\Y Q‘\‘ Ecnu Touka ¢ xoopaunaramu 5 M — JeKHT
AN N2
8 \e e Ha rpadmkax, npuBeleHHHIXx Ha pHC. 3(3)—
5\,,‘% N %‘% 5(5), npaBee rpaHMUbl pAa3pyLIEHHS CTOSUYHX
6 S > x
- ?%\ N e BOJIH M 5 > 12, TO 9TO 03HAUAET, YTO B CTBO-
o \25'
4 ANEAN pe DacyeTHOTO ceueHHst He Habuaiofaercss pe-
\ \ UM CTOSUMX BOJIH. _
2 X
002 00% 006 008 010 ;{‘ Ilpu 3HayeHHAX 5 M g, OTHUHBIX OT
Puc. 6. Tpapux 3nauewnit  yKasaHHHIX Ha puc. 3(3)—5(5), cooTBeTCTBY!IO-
Ay=f(h, A, H). e kodppUUHSHTH R; ONpefessioTC 10 HH-
TEePTOJIAIMH.

Cnepyer umMeTb B BHAY, 4TO /IS CJIydast NOAXOAA TPeGHS BOMHBI 3MIOPHL
JaBJIeHHs!, TOCTPOEHHbIE TIO OPJUHATAM, BEIYHCJASHHBIM 110 opmydie 5(4) aas
ry6OKOBOLHON 30HEl Hitd 1o Ta6u. 3(1) mis MeIKOBOAHOM 30HEL, COOTBETCT-
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BYIOT MOMEHTY f, KOFla HACTYNAeT MAaKCHMYM TFODH3OHTAAbHOH CHJB P,
BOCIIPHHHMAaeMoil BepPTHKaJbHOH CTEHOH Ha BCEH ee BHICOTE.

3T0, 0AHAKO, He 03HAYAET, YTO MAKCHMAJbHAA FOPH30HTAJbHAS HATPY3Ka
P’ir Ha eUHHLY AJHHBL JI060r0 Y4acTKa CTEHBI, OTPaHHYEHHOr0 KAKHMH-JHG0
TOPU30HTAJbHBIMH ceveHusiMH (Hanpumep (puc. 1(1)), Mexkny Toukamu 3 u
4), paBHa NJOILAAN COOTBETCTBYIOILeH YacTH 3IMIOPHI BOJHOBOIO [aBJIGHH,
IIOCTPOEHHON YKa3aHHBIM 06pa3oM. DTO CNpaBelJiHBO JIHIIL B YACTHOM CJY-
yae, KOTAA 3HaueHHe cos of, Belunc/sAeMoe 1o popmyae 3(3), paBHO HJH NpH-
HHMaeTca paBHbIM (cM. mpumeyanue X 0. 2.2) exunune. Ecan xe cos of<1,
TO HACTYIJIEHHE MAaKCHMaJbHBIX 3HaueHHH P.r U P'yr He cOBmajaer BO Bpe-
MEHH.

[TosToMy npn HeoGXOAWMOCTH pacyeTa YCTOHYHMBOCTH M TIPOMHOCTH
y4acTKa CTeHbl, BeDX U HH3 KOTOPOTO OrpaHUYeHbl 3aAaHHEIMU rAy6GHHAMH, —
HanpuMep, 3aTBOPAa ILIOTHHHL, — [eJlecoo6pasHo paccyuTaTh (Jyulle Ha
OBM) xpoHorpaMMbl BOJIHOBOTO AaBJeHust p={(f) 3a nepHox BOJHBI 110 (op-
MmyJaam 5(4) mas ray6oKOBONHOH 30HB MJH 7 ¥ 8 — st MeJAKOBOAHOI 30-
Hbl — H BHIGpaTh H3 pe3yJbTaTOB 3TOTO pacyeTa 3HAYEHUS BOJHOBLIX HaBlle-
HHH, COOTBETCTBYIOllle MOMEHTY HACTYIJIEHHS MAaKCHMyMa CHJb BOJIHOBOTO
IaBjieHHs! P’y HA pacCMaTPUBAEMBbIH Y4aCTOK.

Ons npubnmKeHHBIX pacyeTOB MOXKHO OFPaHHUUTBCS ONpeieleHHEM 3Ha-
uyeHHs P’y KaK OJOILAJM YacTH SMIOPH BOJIHOBOTO IaBJEHHS, 3aKJIIOYeH-
HO MeXJy OTMEeTKaMH BepXa M HH3a pacCMaTpPHBAEMOrO yd4acTKa COOpYKe-
HudA. OnHAKO 3MI0pY AaBJeHHA cJefyeT OpH 3TOM CTPOHTb AJsI r1yGOKOBOA-
HO! 30HBI IO OpAMHATAM, BEIUHCAeMbIM N0 ¢popmyne 5(4), a Aasa MeJKOBOA-
HO# 30HbI — 10 PopMyJe 6, npuHnMasn B o6oux cayyasax cos of=1.

Harpy3ku H BO3JefCTBHS BOJH HA COOPYXEHHS BEPTHKAJbHOrO npoduas
H MX aneMeHThl (ocobble cayyan)

2.5. BosinoBoe naBneHue p, Tc/M?, Ha BePTHKAJbHYIO CTEHY ¢ BO3BBIILEHH-
€M Haj PaCYETHEIM YDPOBHEM BEDXa COOPYXKEHHS Zge, M, HAa BEJHUHHY MeHee
Ne, M, HIH C 3arayGaennem — 10 0,54, M, c/IefyeT OnpeleNsiTh COrIacHO Tpe-
6oBanuaM nm. 2.3 u 2.4 HacTofLIeH TJ1aBhl ¢ NOCJAeAYIOIUM YMHOXKEHHEM IO~
JYYeHHBIX 3HAYEHH JaBJeHHs Ha KOIQGDHUHEHT ke, ONpenessieMbli no ¢op-
MyJse

beu = 0,76 + 0,19 22, 9(5)

rle 3HAKH «IJIOC» ¥ «MHHYC» COOTBETCTBYIOT IIOJIOMEHHIO BePXa COOPYIKEHHs BHIIIE WJIH HH-
XKe pacyeTHOI'o YpPOBHSA BOIBL.

FopusonTanbHasi BoMHOBAsA Harpydka Pyr B paccMaTpHBaeMOM cJaydae
JOJKHA ONpefe/aThcs N0 NJOLLaAy SMI0Pbl BOJHOBOTO JaBJeHHs B Ipefeaax
BBICOTH! BEPTHKAJBHON CTEHHL.

B dopmyne 9(5) 2sc — abcosoTHOE 3HAYEHHE BO3BLILIEHHS HJIH 3aray6-
JIEHHUs BepXa COODY2KEHHUsSI OTHOCHUTEJNbHO PACUETHOr'O YPOBHS.

2.6. I1pu noaxone GpoHTa BOJNHBI K COOPYKEHHIO NOJ YIJIOM o, I'paj, €0
CTOPOHBI OTKPLITOK aKBAaTOPHH (B pacueTax yCTOMUMBOCTH U NPOYHOCTH I'PYH-
TOB OCHOBAHHA) BOJIHOBYIO HArpy3Ky Ha BePTHKAaJbHYIO CTeHY, ONpejesieH-
Hylo corjiacHo TpeGoBaruaM nm. 2.3 u 2.4 Hacrosulefl raaBhl, HeoGXOQHMO
yMeHbUIAaTh NyTeM YMHOXeHHS ee Ha KO3DHIHEHT K ¢y, NPUHHMAEMBIH PAB-
HBIM

[

a, rpag Ry
45 1
60 0,9
75 0,7

[Ipumewanue Ilpu nepeMellienud BOJH BAOJb CTEHHl, T. €. AJA @, GJH3KHX HJAH
paBHbIX 90, rpaj, BOJHOBYIO HArPY3KY Ha CEKLHIO COOPYMKEHHs CJIEAVeT ONpefelsTh COracHO
TpeboBaHusaM 0. 2.7 HacTosulel riaphl.
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2.7. Topn30HTANBHYIO HATPY3KY OT AH(PAarMPOBAHHBIX BOJH €O CTOPOHH
OTpaxKJeHHOH aKBATODHH CJeAyeT ONpefelaTb NPH OTHOCHTEJbHOH NJHHE

{
CEKIHH COOPYKEHHUsI —%—gO,S; TIPH 3TOM PacCUeTHYIO SMIOPY BOJNHOBOTO AaB-
JIGHHS co 3HAUEHHAMHU p, Tc/M2, NONYyCKaeTCs BHINOAHATD 10 TPEM TOYKAM AJS
C/IEAYIOUIUX CAYUAEB:

a) BeplIMHA BOJIHH COBMENIEHA C CEpPefHHOl CEeKUHH COOPYXeHH:
(puc. 7 (6), a), ecoiu 2, M, HMeeT 3HAYBHHKA:

h khy?
n=mp=—g ——g-cthkH, 10 p =0 10(6)
» (h khg?
23=0, TO Dy= kg (—25 - TA cth kH); 11(7)
a) P2 ’
0 z

Pacy. ypoBens
AvAR

—r

53

034 s

g

N INZANZ NN TN 2/ N7/ N7/ NN N7 N7 N7 N7/ N7\ 4

Yz

7 )
0 2 172’_‘ g’zzrcv. ypoBens
— B
R
~
el
‘y‘q P Xa &
—_—e
= =
P31
¥ Pun _%
AN AN NN NS AN N/ NA N NN/ N NN/ NN

Puc. 7(6). 3nopn AapaeHnit AudparupoBaHHBIX BOAH Ha BEPTHKANBHYIO
CTEHKY €O CTOPOHBI OTPaXJEeHHOH aKBaTOPHU
a—npu rpeGHe BOJAHb; (—NPH JOXKOHHE BOAHBL.



" kb
zy=1l, 10 p3= kel (2 h £ — Tsh 5kH); 12(8)

6) noaOIIBa BOJHB COBMELLEHa C CepeJHHOl CeKUHH COOPYKEeHHUS
(puc. 7(6)6), ecan z, M, UMeeT 3HAUYEHMA:

2,=0, T p;=0 13(9)
k khy? "
H=m=7 —'—8—”- cthkH, 10  py= — kM 14(10)

" Ay khy?
z3=He, 10 py=— ke (2 chkd T Tsh 2kH)’ 15(11)
rae fig — BHICOTA AuGparnpoBanHON BOJMHEL, M, ompele/ifeMas COTJIACHO TpeGOBaHUAM IIDH-
JoXKenus | x macTosuiell riaase; R ,— KO3dHIMeHT, MpUHHMaeMblit o Tabs. 4(2).
Tabruya 4(2)

OTHOCHTEIbHAA  [JHHA

I
cexmun -Ti ..... 0,1 0,2 031 04 05 061} 07083
Kosdpuuuent kzu 0,98 0,92 085 0,76 0.64] 051 038! 0,23

Npumeuanne Ilpu ray6uue co cropousl orpamiensoii axpatopun H > 0,31
CNIeAyeT CTPOHTL TPEYroJBHYI0 3MOPY BOJHOBOrO [RaBJAEHHS, NPHHHUMAsS Ha IIybHHE

23 = 0,3k BOaHOBOE XaBJeHHe PABHBIM Hymo (pHc. 7(6)).

2.8. B3semuBalolllee BOJHOBOE JaBJieHHEe B TOPH3OHTAJbHBIX LIBAX Mac-
CHBOBOH KJI&IKH H IO NMOJOIIBE COOPYXKEHHs CaAeLyeT IPHHUMATh PABHEIM CO-
OTBETCTBYIOIIUM BEJIHYHHAM NOPH3OHTAJIBLHOTO BOJIHOBOTO HaBJEHHA B Kpail-

Ym0
18 .

I S IO A B 1A
— | e ]
PR R
od ._-,i,-.,i....i, /._,_
7% . - ' ! A |-
. CHTEE A
4 T 1 J/
7’0 — e /l_‘r 4__ "“-__:
i
% - o - 0dnacme
a6 + Lo Gonyemumeiz | L]
L X chopocmed
0)4 // - 3 1
L I
42 — l I
v | !
T
d q2 §3g4+ g6 g8 1 2 445568 W 29 3040 60 80 10

70, MM

Puc. 8 (7). I'paduk nonyckaeMblx 3Hauenulf JOHHBIX cKOpocTeil.

Hux toukax (puc. 1(1) u 7(6)) npH auHeiHOM M3MeHEHHH ero B mpejenax
IIEPHHBI COOPYKEHHUS.

2.9. MakcuMalbHYIO JIOHHYIO CKOPOCTh Umpy, M/C, TEpel BepTHKAJbHOH
cTeHoi (OT JEHCTBHA CTOSYMX BOJH) Ha paccTosHuu 0,254 OT mepenHel rpa-

HH CTeHB! HeOGXONMMO onpenessiTh o GopMye
2n.rh

B e
V——)Tsh—-:H
g A

TAe ne — Koadduunent, npuHuMaemuii no Taba. 5(3).

16(12)
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Ta6auua 5(3)

IMonoroctb BOJHBI —— 8 10 15 20 30

x| >

Kosdpuunent ng 0,6 0,7 0,75 038 1

HonyckaeMble 3HaueHUsI HEPa3MBIBAIOUIUX JOHHEIX CKOPOCTEN Upom, M/C,
IJISt TPYHT@ KPYNMHOCTBIO dpakuuii dio, MM, cleayeT NpuHEMATh 1o puc. 8(7);
NPH Ump>>Ugon HEOGXOAHMO NMpeAyCMAaTPHBATHh 3aIIHTY OT Pa3MbiBa OCHOBA-
HHS Ha NOJIOCe BAOJIb COOpYXeHHA mupuHoit 0,44.

B dopmyne 16(12) H —neficTBATeNBHAA IIyGUHA Y COOPYXKEHHS, 2 He
yciaoBHasA pacyeTHas rayOHHA, npHHUMaeMasi NPH ONpeAeJEeHHH BOJHOBOTO
nasJjeHus (m. 2.1).

Ha puc. 8(7) uso6pakeHa KpHBas CKOpOCTeH, COOTBETCTBYIOLIUX Haya-
Jy nepeMenleHHsl TPYHTA;

dio — yka3aHHas Ha rpaduke Ha ocH aGcnuce KpynHOCTh GpaKuHil rpyH-
Ta, BKaloyamouikx 1o 10% (no Becy) Gosiee MeJaKuX gacTHIL.

HepasmbiBalolline CKOPOCTH IJIst TPYHTOB ¢ KpymHOCTblo (dpakunit d>
>100 MM cyrepyet onpenessTh O NPUBOAHMOH HUKe dopmyae 32.

2.10. Dmiopa B3BeINMBAIOILETO BOJHOBOTO NaBJeHHs. Ha GepMeniible Mac-
CHBA JOJIXKHA IPHHEMATHCSA TpaneieHiaabroi coryacHo puc. 1(1),6 ¢ opan-
HaTaMH pgi, TC/M?, onpefensieMbIMHU 110 hopMyJie

chk(H—H))
Pg; = agik —&—;—ﬁ—c cos kx; < Pye, 17(13)

TVie X, — PacCTOstHHE OT CTCHBI JI0 COOTBETCTBYIOLLEH rPAHH MAacCHBA, M; Puc — BOJHOBOE AaB-
JICHHE Ha YPOBHE IMOJOMIBH CTEHKH. 0 — KO3bOHUHeHT, NPHENMaeMblii o Tabn. 6(4).

Ta6auua 6(4) Ecan mo pacuety HepaBeHCTBO
17(13) He BhIMONHSETCH, B3BEILUH-
Kospumuent ay npu noto- | gapomiee gaBsenne y pebpa CTEHKH
OTHOCHTe IbHAS -
H X TPHHHMAETCAd PaBHBIM GOKOBOMY, 2
ray6una — TOCTAX BOAH —
XapaKkTep H3MEHeHHS B3BElINBaIo-
15 1 Menee | 20 u Goaee Wero nasjiewus moj GepMEHHBIMH
MacCHBaMH COXpaHseTcs; CJeLoBa-
Menee 0,27 0,86 0,64 TeJbHO, B 3TOM CJAyyae
0.27—0,3 0:60 044 ’ e
Boaee 0,32 0,30 , Pr) = Puc COS kX,

IMpumep 1. OnpefesuTs BOMHOBLIE BO3AEHCTBUA Ha OrPafHTENbHOE CO-
OpY:KeHHe BEPTHKAJbHOM (POPMBI M3 MACCHBOBOH KJalKH, PAcloJOXKeHHOe B
MeJKOBOLHOH 30He:

a) GOKOBOE JlaBJIeHHE CO CTOPOHE! OTKPBITOM BOXBI M 3alllMIIEHHON aKBa-
TOPHH H ONPOKUABIBAIOLINE MOMEHTBH! OTHOCHTEJNbHO BHYTPEHHErO ¥ BHEILHErO
pebep COOpYKeHHs;

6) B3BelHMBalollee JaBJeHHe 10 OCHOBAHHIO M O OTAEJNbHBIM IUBaM;

B) IOHHBIE CKOPOCTH C OLIEHKOH rpaHyJIOMETPHUECKOro COCTaBa rpyHTa
IHA W B3BelIBaIOliee JaBJeHHe Ha GepMeHHble MacCHBHI.

Hcxonnvle manHble: Bhicota BoaH A=6,0 M; cpenHsis NAHHA BOJH A=
=100 M; ecTecTBeHHas ray6uHa y coopyxenus Hy=15,0 M; ray6una no sep-
xa xameHHo# moctean H¢=13,0 M; nonpogHas wacTb COOPYKEHHS COCTOHUT
n3 6 KypcoB MacCHBOB BBHICOTOH 2,3 M; INAPHHA COOPYXKEHHS MO MOAOIIBE
a=12,0 m; mupuna 6epmbl Bg=6,0 M; nnuna cexuun lo=20,0 m.

1. OnpenensieM MakCHMAJNBHYIO JOHHYIO CKOPOCTD Uyyg TEPEL BEPTHKA/b-
HOM CTEHOH NpPH JEHCTBHH CTOSTYHX BOMH Mo (opmyae 16(12).
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3nauenne Kosddunuenta ne onpeneasem mo taba. 5(3) npu l;;' = 1%92
=16,7, uemy cootBercTByer n,=0,76. B naunom ciyyae H — ecTecTBennas
rJy6HHa B MECTe BO3BENEHUS COOPYKEHHUS.
Torna

2.0,76-3,14-6

3,14 4.314.15
9,_81- -100 sh 100

Unp =

=28 > 18 m/c.

CooTBeTCTBEHHO MosicHeHusIM K 0. 2.9 ompeneauM Tpe6yeMblli JuaMeTp

Hepa3MBIBaeMbIX ¢pakuuil no ¢popmyne 32, npHBeeHHOR 1a/ee B HACTOSIIEM
PykoBozcrtae.

3
=
i
& Pacy. ypobesn
5,00 Z
[ 4
Ppr=68,1
|0 _ xrr 'y
Sl Fy.s —
“ N
o
AN
SEESISERS 3,50
Lol k) " I 2
NN | —
£y
\ 0, =186
310
g
2 % B\ ®
Z ‘&%\ﬂ,/"/, 3 !
B5=6,0 a=12,0

Puc. 9. dniopsl 6G0KOBOro 4 B3BEIIHBAWIUX AaBACHUH CcToAYell BOMHM!
€O CTOPOHBI OTKPHITOH aKBaTOpHH TPH MOZXOAE rpeGHA BoAHBI (pas-
Mepbl B M, ODJHHATH STIOP B TC/M?, CHABl L3BJCHHA B TC/M).

Pemns npefBapuTenbHO ypaBHeHHe 32 OTHOCHTENbHO d ¥ NPUHHMAS
Upon=Unn=2,8 M/C, km=1 (mo Taba. 20), yu=2,6 Tc/M® u y;=1,0 Tc/M3, mo-
JAYYUM:

2,82.1,0
450 = T552.1,00 (2,6 —1,0).0,81 — 021 M,

rae dso — XpynHocTh pakuuil, Bkmouatouux 10 50% (no Becy) Gonee menkux 3epe.

B cootsercTBHH ¢ n. 2.9 Bmepen# cOOpyxKeHHS Ha paccrosiHuH 0,4A=
=0,4.100=40 M Heo6X0AUMO KPENUTb AHQ KAMHEM KPYMHOCTHIO dso=>0,21 M.
Toanury 3alHTHOrO NOKPOBa ¢ y4eTOM 06PATHOTO PUABTPa IPHHHMAEM PaB-
HeiM 1,5 M.

Torna — B COOTBETCTBHH C MOSCHEHUAMH K 1. 2.1 — npHHUMaeM pacuer-
HOE 3HayeHue

Hy=150—15=135 u > 154 =156 =90 m.

2. Hag Gepmoil, Bo3BHIIIAIONIefics B HalleM cayyae Ha 0,5 M Hag 3amur-
HBIM IOKPOBOM, NPEAYCMOTpPEHA YKJIanKa 6epMEHHbIX MaCCHBOB BEICOTOH

b=0,25h=0,25.6,0=1,5 coorseTcTBenHo ueMy Hps=13,0—1,56=11,5 m>
>1,25=1,25:6,0=7,5 M.

15



B
Ipu hXE 100—006 Z°—;gg_096 HAXOAHM 1O pHC. 2(2)

kg = 0,95; torza — no ¢opmyne 1(1) — pacuernas rayGuna

H=13,040,95(13,5—13,0) = 13,48 = 13,5 »,
H 135 _
an 3TOM —)T— = 00 = 0,135 < 0,5.

Ha ocroBanuu BhiyKc/aeHHi, npuBefeHHbIX B nn. | M 2 HacTOALLEr0 pacye-

Ta, 3aKJI0yaeM, 4To corJacHo n. 2.1 ganapHefmuii pacyeT paccMaTPHBaEMOro

COODYXKEHHSI C/elyeT NPOU3BOJUTh HAa BO3XEHCTBHE CTOAUHX BOJH B MEJKO-
BOLHOH 30He.

Pacy ypobens
v SR ——
3
ol &
Sy SN
ol LT
ol wl 2 T} X |
wWioes| R ] — -
=1 =1 Drn="48,9
N o X - —J,
o T T
x
73 W’W 7
Vo, =188
a=120

Puc. 10. Aniopyi 60KOBOrO H B3BELIWBAOIMX xaBJeHHH CTOAUell BOJHBI CO
CTOPOHBI OTKPHITOH aKBaTOPHH NPH INOAXOAe JNOMGHUHBI BOJHBI (PasMephl M,
OpIMHATEl 3MOP B TC[M2, CHABI AaBAEHHS B TC/M).

3. OnpenenﬂeM pacqemme MOMEHTHI Bpemeﬂu, OlleHUBaeMble 3Haye-
HUSIMH c0S of corjacHo m. 2.2.

H
Tak kak B HaweMm ciayyae ¥ =0,135<0,2, To no npumeuanuo K n. 2.2

3HaueHHe cOos of, COOTBETCTBYIONee HAHGO/BIIEMY 3HAUEHHIO TOPH30OHTAJbHOM
BOJIHOBOH Harpy3ku Py Npu rpe6He BOJHBI, paBHO efuuuue. ClenosaTelbHo,
TIPH ONpPELeNeHHH BOJHOBBIX HarPY30K HAa COOPYKEHHE CO CTOPOHBI OTKPHITOH
BOIBI JOCTATOYHO PACCMOTpPETb ABA PacyeTHbIX MOMEHTa BPEMEHH, COOTBeT-
CTBYIOUIUX MOMEHTAM IMOAXOAA K CTeHe:

BEPUIHHBI BOJHBI ¢ BO3BLILIEHHEM T)p HAl pACYUETHBIM YPOBHEM H OHOBpeE-
MEHHBIM HACTYIJIeHHeM MaKCHMYyMa TOPH30HTAJbLHON CHJBI BOJHOBOTO JaBJe-
HHs Py npu 3HaueHuH cos of=l;

TMOJOIIBEI BOJHBI C IOHHXKEHHUEM Np OT PACYETHOTO YPOBHS, 1P 3HAUEHHH
cos of=—1.
4. B cootBercTBHM ¢ N. 2.2 H (popmynoﬁ 2(2) onpepensieM pacueTHble

BO3BLILIEHUS ¥ TIOHMKEHHS BOJIHOBOH TOBEPXHOCTH Y CTEHH NMpPH BOJHOBOM
2% 6,2
yncae R = -— = = o5 = 0,0628;

A
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0,0628 - 6,0

g = — 6,0(+ 1) — — cth (0,0628-13,5)(4 1)2 = — 7,65 u;
=15 =— 7,065 M
0,0628.6,02
Ty = — 6,0 (—1) — ——2— cth (0,0628 - 13,5)(—- 1)3 =435 M.

5. Opannatel 31i0p BOJHOBOTO [JaBJeHHS, HEOGXOAUMble NJS ONpejee-
HHS TOPH3OHTANbHOW BOJIHOBOH HArpy3KH Ha €IHHMLY AJNHHBI BepPTHKAJAbHOI

cTeHbl (aas rpebHs Py u aas nofowiBbl Pxp), BbIUHCAAEM B COOTBETCTBHH C
n. 2.4 u ta6a. 3(1).

Pacyetnl Benem B TabuauuHoi popme. 3Hauenun Ko3phuuueHToB ka—~ks
ks—ky onpenensieM no rpadukam puc. 3(3), 4(4) u 9(5), npexBapuTeNLHO

h A
BbIYHCJ/AHB KPYTH3HY —7\— H OTHOCHTEJIbHYIO AJIHHY BOJHBI TiﬂO 3HAYECHHAM IJ1€-

MEHTOB pacueTHOH BoJibl A U A u raybuue H

h x
- = 6:100 ="0,06; — =100 =
T 0 T, 13,5 = 7,4,
Ta6auya 7
3uHaueHus KO3 ) PHUHEHTOB
N 3arayoacHue Toyex 2, M ky—ks; Re=—Fky 3HaueHHHN BUJIHOBOTQ AABACHHA P,
TOYEK Tcim?
Aas rpeGus
1 e —~7,65 - — A 0
2 0 0 ky 0,84 Py = kyth 5,0
3 0.25H 3,38 ky 0,69 Pa= kgyh 4,15
4 0,5H 6,75 k, 0,59 po= kyh 35
5 H 13,5 ky 0,52 ps = kyth 3,1
I ITONO1BbI
6 0 0 - — s 0 !
7 Mn 4,35 - — P1= =Y —4,35
8 0,5H 6.75 ks 0,58 pe=—kgh | —35
9 H 135 kq 0,52 Po = — kath 3,1

6. 1o naunbiM Ta6a. 7 CTPOHM 3MIOPHI BOJHOBOrO AABJEHHS NpPH MOAXO-
Je CO CTOpOHbl OTKPbITOHi aKBATOPHHM K BEPTHKAJbHON CTeHe TPeGHS BOJHbI
(puc. 9) u nopoiwsel BoHb (pHc. 10), coennnss pacyeTHbIEe TOUKH NPAMBIMH
JHUHHAMH.

CyMMupysl naouiaab 3Miopbl BOJIHOBOrO AaBJEHUS BhILLE YPOBHA MO0~
Bbl CTEHbI, HAXOAHM 3HAYE€HHA CHJ/ BOJIHOBOTO AaBaeHusA Pyr 0 Py Bennununl
BOJIHOBBIX JaBJIEHH{ Ha ypOBHe MOAOWBHI p’s u p’e onpenesnsieM COOTBETCT-
BEHHO 110 3HAYEIHAM Py, Ps Il Pg, Po NYTEM JIMHEHHON HHTEPNOJALHH

Py = pu(;m-) N pa-;pa_%+ ps-é-m _1;1_4'_ pHQ-pa' (Hc-"'%')'
Py= 5,0-27,65 + 20 Z 415 .3,38 + 4———-—'15;— 35 -3,38 + 35431 ;- 31 (13,0 —6,75) =68,1 Tc/m;
Py = 2 L e () + 8P (o),
R 4,325.4,35 . —-4,352— 35 (6,75 4,35) + —_-3’5—2"3]—.(13,04,75) —
= —48,9 1¢/m.



7. OnpokuasiBaiowne MoMeHTbl My H Myy CHJI BOJANOBOrO gaBiaenus
Py 11 Pyp COOTBETCTBEHHO OTHOCHTE/1bHO BHYTPEHHETO H BHELUHErO pebep cTe-
HBI COOPYKEHHUs OTpe/ie/ifieM IO 3MOPaM BOJHOBOrO gaBieHns (puc. 9 u 10),
pas6uBas HX Ha NPOCTble QUIYPBI: TPEYTONBHUKY U NPSIMOYTrOJbHHKY

N y — H H H
My = =32 (51 + H) 4+ P T (= 73) 4 e (=) +

4

24 H\? Py— Dy H\2
(g ) (45 ().
7,65

7,65-5,0 6! 5,0 5 135 13,5
My = 5 (T+13,0)+—2‘—--—(13,0— )—{—

4 12

13,5 13,5 4,15—3,5 13,6 135 135
+4.15. —(130— 3 )+_T"“'T(" - - 12)
1 5 13, 3,1 13,5\2
Fas 182 (1a0— 53 199) 8 (190 159",

+ 3'5_;3’_'(130- 135) = 6415 Tem/m;
. 2, —ps\ (1 T3
T R e
H H H
»1“ pa (.—2_ — 'f)n) [HC 2 + ( _T'l'l) . 2] ( )

H
+py 2(1‘1— 2).

35 ,35 - 35 —3,5 /13,
M\n~M 13’0_4352 _ 48585185 ae) 130 - 132
3 3 )
1 135
+(£’—435)0,65] 35(135—4,35)[130— 35.1-( 4,35):2]_

—_ 35-31 _2- 3] (13,0 ——]—:23'{2)2~0,66 —3,1 (13,0 - l_gé)‘-’ 12 = —231,6 TcMM.

8. Tak Kaxk gJinHa CEKUHH, B TOM UUCJAEe H TOJOBHOM, coopyxenus [;==20 M
Melbllle OJAHHBI BOJIHBI, TO COrJ1aCHO II. 2.7 caeiyer yyecTh TOPHU3OHTAJbHYIO
HAarpy3Ky Ha BePTHKA/IbHYIO CTeHY OT HH(ParHpoBaHHLIX BOJH CO CTOPOIBI
OrpaxAeHHON akBaTopuu (puc. 11 u 12). _

Mo gopmyae 1(1) wu puc. 2(2) npu B/A=0,04 u H/Hy=13/15=0,87
ks =0,84, H=13,00+0,84 (1 5—13) =14,68 m.

Torﬂ,a IpH 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——% 0,2 3naueHHe KoaddulueHTa cHEKeNNs

« =0,92. Bricora qudparupoBaHHoOil BOMHB /; ONPeleaseTCs COrVIACHO TPe-
60BaHUAM, u3JoxKeHHbIM B nn. 23—26 [Tpunoxenus 1. Huxe npusoaurtcs
pacyer TOJIOBHOTO Y4acTKa, Y KOTOPOro npHHUMalT Ag=h=06,0 M.

BosHoBbIe 1aB/IeHUA IPH COBMELIEHHUY BEPILIUHBI BOJHBI C CEPEHIION CeK-

IIHK COOpY:KeHHus onpeenuM no gopmyaam 10(6), 11(7) u 12(8)
6,0 6,02.0,0628

z1="la=—.—2—_—_5—'1’38=~3’4 Mop=0;
,0628..6,0? )
z.=0, p,=092. 10(%2——9—9%———--1,38)=2,4 TC MY

60  0,0628.6,02
2, =130 n, p3=0»92'1'0(2‘1,454 B )=1’7 reie

18



BositoBble 1aBJIeHHS NPH COBMeIUEHHH MOJOWBbI BOJIbI € CEPeIHIION
CeKLlHH COOpYXeHHst onpedenuM no dpopmyaam 13(9), 14(10) u 15(11)

2 =0 =0

60 0, -6,02 . -
29 =1, =—§-—m.l,38=2,6 M, py=—10.26=—206 Tcim3;

60 00628602 »
23 = 13,0 M, 3= — 1,0-0,92(2_1’475 + 4_3’2 =—20 TC, M?,

[1o BbluMC/AEHHBIM 3HAUEHUAM p; U 2; CTPOMM 3MIOPbl TOPH3OHTAJNbIOTO

BOJIHOBOT'O JlaBJIEHHS Ha COOPYKeHue 1H(QparupoBaHHbIX BOJIH CO CTOPOBI OT-
paxjenHoit akpatopun (puc. 11 1 12).

7]5 =5,lf-

Pacy. ypobeny
AV

12,4

w Prr=30,7

Q‘ t* Zr J b

e 1

1l 5

o F 7

Ha=150

———@ | Y
& @ B %
Y SN S YN SIS S SN NI S K NN/

Bs=60 B,=120

NIZANTZNZ/N

Puc. 11. Smoput 60KOBOTO U B3BEIIHBAIOUHX paBaeHHii audparu-

POBaHHO BOAHL €O CTOPOHbI OFpaskAEHHOIl aKBaTOpHH TPH HOX-

xoje rpe6us BoJHbl (pa3Mepsl B M, OPAMHATBI 3MOP B TC;M?, CIAbI
JAaBJEHHS B TC/M).

CyMMHpYy$ nJolaAb 3M0p BOJHOBOrO AAaBJAeHHS, OnpeleasieM 3HaueHist
CHJI BOJIHOBOTO JaBJeHHA AH(DParupoBanibiX BOJMH Py 0 Pan:

NPH NOJXOJe K cepeuHe CeKIHH BepLUIHHbl AU parHpoBaHHOi BOIHLI

— + p.
Py= *IBP2+P22PJ

p=— .,

3.4.2, 24+ 17
Py= ) 4+ ;- -13 =307 1c/m;

IPH IIOJAXOAE K CepejlHHe CEKILHH OO BLl AHPPAarupoOBaHHON BOMHBI

MnP py+p
Pxn=L22+_l_2——a(Hc_"'ln)»

.9, 0
2,622 6 2,6 ‘; 2 (13 — 2,6) = — 27,3 1¢/M.

Pxn="

OnpokuabiBaiomne MoMelTelh My 1 My cual BoiHOBOTO paByenust Py u
P.x audparupoBaHHbIX BOMH COOTBETCTBEHHO OTHOCHTE/IBHO BHEUIHETO W BHYT-
penHero peGep cTeHbl COOPYXKEHHs- OnpefesaseM Mo 3MOpaM BOJHOBOLO [aB-
2* 19



JIEHHs ﬂH(t)pﬂerOBaHHbIX BOJIH (pHC. Il u 12), p3361’1}33ﬂ HX Ha IpoCTLle
¢Gurypsoi:
IIpHU noaxojJe K cepeauniie CeKIlud BEPIINHDI Illiiq)pary[p()Ba“”oﬁ BOJHDBI
2 H
My = ””(Hc+ )Jr——u2 T+ lle s,

3,4-2,4 3,4 24—1,7 13,0
My =—3 (13-{— 3)—}-—-—2—— 13,0-13,0. ""'-{ 1,7-13,0- —2——2371 TCM/M;

npu 1OAXOAE K CepeiHHe CeKUHH MOAOUIBLL JUdparupoBaHHON BOJHBI
2 +p'_'*—p3 _2_ p:!(HC'—Y]n)?
2 2 '

My = ‘"”Q(Hc x (He — ) 5 +

2626, 262 26—20 _
(13— )«—262 (13— 26y 2003 =20 _

2

Myp=— 2 3
= —167,5 Tem M.
Pacy. ypobeus
‘eu—
~N
I
& oA
h»
3 T
S| e
RS : Fan="217
2 | corrrrr TS 5
| |§20
& & & @) ‘&_\ f
B RN N7 N/ SRS SN ST/ 7/ S S A NS NN
_ Pzn==12,0
85=6,0 a=120

Puc. 12, Omiopet 60K0BOTO 11 B3BEIIMBAOUMIX Rasaenuii gudpari-

POBaHNOil BOJHDI CO CTOPOHDLI OrPAaMIENNOil aksaTopnH Npy noj-

xone MA0¥GuHBI BOMULI (Da3Mepbl B M, OPAHHATHI 3MOP B TC/M?,
Clab! pasiaenuii B TC M).

9. Bapemusaiouiee BOJHOBOE AaBJjieHHe B FOPH3OHTAJNbHLIX IBAX MaccH-
BOBOH KJIaJKH H 10 NIOA0OLIBE COOPYKEeHHs NIPHHUMAeM paBlibiM COOTBETCTBYIO-
LIHM BEJHYHHAM FOPH3OHTANbHOTO AaBJjeliisi B KPalHHX TOYKaX NMpH JHIeH-

HOM H3MEHEHHH €ro B npejeqax WHPHHbL coopyKenua (puc. 1(1)).
Tak, cu/bl B3BEIHBAIOUIEr0 BOJIHOBOIO AaBJEHHS HA HOAOIIBY COOpYKe-

Hue:
CO CTOPOHBbI OTKpLITOro Mopa (puc. 9 u 10)
! 3.1-12
Po=5% = 25 186 1e/m,
"a 3112
."m:‘v"2 =——5— =—186 T¢/m,

JUIHK AEHCTBHS 3THX CHJ OTCTOAT na 1/3 a=4 M OT BHelHed rpany coopyKe-
HHUS,
20



CO CTOPOHBI 3aLKHIIEHHON aKBaTOPHUH OT AHPPArHPOBAHHLIX BOJH NPH
coBMeuleHHH BePIHHBL BOMANLI ¢ cepennHoil cekuuu (puc. 11)

JHIHA AEHCTBHSL STHX CHJl OTCTOAT Ha 1/3 a=4 M OT BHYTpeHHel rpanu co-

opysKenus.

Up
S| 3| =
<
1 i ku:
(&%
X By
= U
A =~
R
3 ® 5 5 &
= =i

S SN S N S S S S AN SN

Puc, 13. 3miopa B3BelBAIONIET0 BOAHOBOIG AABJACHHY HA
Gepmeniibie  MaccHBLl  (Pa3Mepbt B M, OPAHHATLL 3MIOP
B TC;M?).

10. Oppunate! 3u0pLI B3BEWHBAIOLIETO BOHOBOTO AaBleHHs Ha GepMeli-
HLIC MACCHUBbLI OlipejiesisieM B COOTBETCTBUHHU ¢ M. 2.10 u ¢opmynoii 17(13).
Paccrosiins or crenbl o COOTBETCTBYIOUUX Trpatieil MaccHBoB (puc. 13)

x1=0; xgz;il,O M.
2L 185 Ao 100
Mpr 3~ = v55 = 0,185 u =5 = 16,7 no taGn. 6(4) onpeneasem

nyreM JAuHelHOH uuteproasiiun ap = 0,79.
B Hawewm cayuae uvmeewm:-

N
(o]

.28

W = 0.0628;

T

R = ——
A

kH = 10,0628 13,5 = 0,85;
ch kFl =1,38
H—He =135 —13 = 0,5;
R (/11— ) = 0,0628.0,5 = 0,0314;
ch ke (H — He) = 1,0005;

chk(H—H) 10005
chel ~ ="1ag =073

MNoacrasasns 3ti 3uauenus B popmyay 17 (13), noayuuwm npu x; = 0:
Pp; =079:1.6,0.0,73.1 = 3,46 > ppc = 3,1 (puc. 10).
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COOTBETCTBEHHO MOSICHEHUIO Kk M. 2.10 npunumaem
Pgi = Pnc COS X;.

JNanee sejeM pacuetsl B TaGJAH4HOR dopme.

3mopa B3BeUIMBAIOUIEro AaB/Ja€HUA
Ha OepMeHHBIE MacCHBBI NpHBEJEHA Ha
puc. 13.

Tab6ruya 8

XM kx, | cos kx,|Py=Ppc ¢0S kx
L 1 e ! fMipumep 2. Onpefenutb BOJHOBbIE

Harpy3KH Ha orpaauTteJibHOE€ COOpYKEeHHEe

3,1 BEPTHKAJBHOTO NpPOGHIS H3 MAacCHBOBOMH
3| 40 |0271]0963 3.0 K/I14]KH, PacrojlokeHHoe B riayGOKOBOIL-
) HOH 30He:

a) 60OKOBOE AaBJIEHHE CO CTOPOHDLI OTKprTOl':l BOALI H SHIIIHIlLEHIIOlui aKBa-
TOPHH;

6) B3BelllMBalollee AaBJeHHe N0 OCHOBAHHUIO,

B) JIOHHbIE CKOPOCTH C OLEHKOH I'DaHy/JOMETPHYECKOro cocTaBa TpyHTa
AHA.

Hcxonrule nannble: BbicoTa BOJAH A=3,0 M; cpeausis AJKMHA BOJH A=
=30,0 M; ray6una y coopyxenus H;=18,0 m; riay6una go sepxa KaMeHHOI
nocTeny Hc—150 M; NOABOJAHASA yacTb COOPYXKEHHs cocTOMT M3 6 Kypcom
MAaCCHBOB BBHICOTO# 2 6 M; WIMPHHA COOPYXKeHHs no noaowse a=12,0 M; wu-
pmia 6epmbl Bp=6,0 M; anuna cexuun /;=20,0 M.

Onpenemem YCJIOBHYIO pacueTHyio ray6uny H no dopmynae 1(1).
ﬂpn X =35 H Hc =g = 0,83 1o puc. 2(2) maxoanM kg =0,58;
16,
Torga H =15+ 0,58 (18 — 15) = 16,7 M. OtHolueHke 3= 307 = 0,56 >
> 0,5; caenoBarennHo, COOPYXKEHUE HAXOAWTCH B ryGOKOBOAHOH 30HE.

2. OnpepensieM pacueTHble MOMEHTHI BpPeMEHH, COOTBETCTBYIOLLHe HaM-
60./1blIIEMY 3HaUEHHIO rOPH3O0NTAaNbHOH BOJIHOBOR HArpysku mpu rpe6ie BoJ-
HHI, 10 hopmy.te 3(3)

, 30
cos st = 377730(3-3,14.0,56 —3) — 02

3. OnpenensieM OPAHHATBHI SMIOPH HAUGO/bLIEr0 NaBJEHHA ApH rpeGHe
BOJILILI CO CTOPOHBI OTKPBITOH BOoA 1o dopMyne 5(4) npu cos 6f=0,29.

ITpu .
r 2.314
"{-—10 TC 18 h—30 M, k=T=T:(\,21,
cos 2f =2¢os2st —1 =2.0292—1=— 0,83
MONYHUHM:

021 3,0 0,21-3,02

2=1,0.30.¢70%7.029 — 1,0 —5—— 202120932 10 —5—(—e —2:021zy_0,83)—

2. 3
—1,0 (EIT&_'O_ 8—3'0,212 (—0,83)0,29 — 0,870‘0’212 _ 0,088_0’42: +
40,79 (1 — e~ 0422) 4 0,140

HanbHeiilige pacuetsbl CBoAHUM B Tabu. 9.
BosBbillleHHe ¢BOOOIHONH BOJHOBOH NMOBEPXHOCTH B MOMEHT MaKCHMyMa
FOPH30HTAJBHOTO AaBJIeHHst NPH rpeOGHe BOJHBEI onpeleuTcsd no hopmyne 4:

0,21- 30

q=—30020— 10,202 = — 0,95 M.

4. OnpenensieM OpAHHATHI MIOPH NaBJeHHS NPH BNaJdHHe BOJHBI CO CTO-
POHBI OTKPBITOH BOALI TakxKe no GopMyne 5(4) ¢ noacTaHOBKO# cos of =—1:
= — 3,000 _ 095070427 _ 0,95 (1 — ™0 4. 0,50¢=00% =
= — 3,077 — 0,95 + 0,59¢~06%,
22



Tabauya 9

2z | 0212 e—0212| 0,87 [3)} 0,422 | = 0422} 0,08 [6]| 1—[7]| 0,79 [9] | 0,63z |e—0:632] 0,14111) [f}' 1r[c I
+ 9 ]-H12]

1 2 | 38 | 4 5 6 7 8 9 10 11 12 13

0 0 1,0 0,87 0 1,0 0,08 0 0 0 1,0 0,14 0,93
30(063] 053 + 046 | 1,26 | 0,28 0,02 1072] 057 |1,89] 0,15 | 0,02 1,16
6,011,261 028 | 024 252 0,08 | 0,01 {092] 0,73 | 3,78 0,02 0 0,98
901,81 0,15 0,13 13,78 | 0,02 0 0981 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| 003 | 0,03 )68 0 0 1,0 0,79 | 10,5 0 0 0,82

[TounkeHue cBOOOHO! MOBEPXHOCTH NO opmyae 4

1
n=—3,0-(—1)—i2—3—0 (—1)7 =205 u.

Bce paJbHeiiline pacyeTsl TaKxKe cBOAUM B TabJ. 10.

5. OnpepesuM OpAHMHATHl BEpXHEl YacTU 3MOPLI 1aBJeHHS npu rpelie
BOJIHBLI B MOMEHT HaHBLICIIEro NoJbeMa YpoBHA (1pH cos of=1) nJs pacyerta
YCTOHYHBOCTH 3/71€MEHTOB BePXHEro CTPOEHHS.

Ta6auya 10 Tab6auya 11
p, Te/m? p, TC'M?
z |e—021z [3,012) | e—0:632 | 0,50 [4] _‘0[,915]_ z | e—0212 ] 3,0121] e—%632 | 0,50(4] _'o’gg_
+15] -3l
1 2 3 4 5 6 1 2 3 4 5 6
60| 028 [084} 0,02 | 0,01 | —1,78 0 1,0 130 1,0 0,59 1,46
901 015 0,45 0 0 | —140 301 053 11,591 0,15 | 0,09 0,556
120( 0,08 |024 0 0 | —-L19 60! 028 [084] 002 | 0,01 | —0,12
16,7 003 | 0,09 0 0 —1,04

[Tpu noacraHoBKe Bcex MOCTOSIHHBIX BeJHUHH ¢dopMmyna 5(4) npusoaunTtcs
H B 3TOM CJy4ae K BWIY, IPUBEIeHHOMY B 1. 4, ¢ 0GpaTHLIMH 3HAKAMH B nep-
BOM H TPETbeM CJaraeMoix.

MakcumanbHoe BO3BhIIIeHMe rpeGHA BOJIHBI paBHO Mo dopMyJe 4

0,21.3,0
'q=—3———2—-— = —3,95 M.

Pacuern opaunar sntopst cBoiHM B Taba. 11,
6. Tak KaK oTHOIUeHHEe JJ//MHbl COKLLHH, B TOM UYHCJe H FOJOBHOH, K JJIHHe

/] 20
BOJIHBI _Xc_ =% =0,67<0,8, To cornacho n. 2.7 onpenessieM ropu30HTaAbHYIO

naftpysky or audparuposannbix BoaH. B Kauectse npumepa paccMoTpum ro-
JIOBHO/i YYaCTOK OrpafHTEe]bHOrO COOPYXeHMf, IS KOTOPOTO INpHHUMaeM
hy=h=3,0 M.

BonHoBble 1aBJeHusl B BEPXHHX TOUKax onpepenasem no popmyaam 10(6)
u 11(7). TpeTbs Touka, B KOTOpOIii JaB/JeHHe PABHO HYJI0 110 NpHMEYaHHIO
K Taba. 4(2), npunnvaencs Ha raybuie 2,=0,3-1=9,0 u.

30 3,02.021
=My =— ?-—‘—8_'1,():—1.74 M, p=0

3,0 0,21-3,02
2,=0, p,=042.1 0( —-—8—-1,0) = 0,53 1c'M?

(xoadbduunent R.,” npuHuMaem MO HHTEPHOJNSILHH CMEXHBIX 3HAUEHHH M3
taba. 4 (2)).
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[pH coBMElleHHH MOAOMIBH BOIHH C CEPeIHHON CeKIHH NOJAYUYHM 1O
dopmyaam 13(9) u 14(10) COOTBETCTBEHHO:

7y=0, py=0,

3.0 0,21.3,02
=M= 3 -1,0=126 M, po= — 042-1,0-1,26 = — 0,53 Tc/MZ;

z23=90 M, p3=0.

7. Tlo naHHBIM PacyeToB CTPOHMM 3MIOPHI HATPY30K AASA CAYHaCH:
a) rpebeHb BOJIHLI ¢ BHELIHEH CTOPOHBI u J0XKGuHA AudparupoBanioil poj-
Hbl — CO CTOPOHBI 3alHUIEHHON akBaTopHHu (pHc. 14,a);
6) MaKcHMasbHas Harpy3ka Ha BEPXHIOI0 4acTb COODY)KeHWsl MpH rpeble
BOJIHBI CO CTOPOHBI OTKPBLITOI Boawl (pHuc. 14, 6)

+

) 5)
1y \ | U
< ] wy *
; Pacy ypobert o
Q_ a53 K :‘/'_o‘ ~y 7'1;6: .
_ ) -
i - Par t 055
- Q—
ot P o p-
S [~ &
38 SRR
o=
= Pyr
TR )
A 3 ‘ ey L. A
B = AT
e —— 12,0
o

Puc. 14. Boauosbie uarpyskn ua coopyweriue

a-—npu rpefHe BOJAHE C BHAWHEN CcTOPOUB H JA0xOHHe AHdPATHPOBAHHOA FOMIL €O CTOLOHH
3aHLHILEHHOR aKBaTOPHH; O—MaKCHMaAbHAN HAFPY3Ka Ha BepXHee CTPOEHHE B MOMEHT HAMBLIC-
ero noAbema rpebHa BOJHL! (Pa3Mephl B M, OPAMHATH SMIOP B TC/M?).

B) J10XOHHA BOJHBI — ¢ Bi€llHeH CTOPOHB W TpebeHb MHGParu,; oBaHHON
BOJIHBI — €O CTOPOHBI 3alLLHILEHHON akBaTopuu (puc. 15).

Oniopbl B3BEUIMBAIOLIErO AABJEHHS MO NOJAOLIBE COOPYMKEHUS CTPOATCS
B NPEAIOJIOXKEHUH JHHEHHOr0 H3MeHeHHs Harpy3Ku no WHpHHe,

CyMMupOBaHUe HATPY30K U OMNpejesieHHe CABHTAIOUIHX H ONPOKIHIBAD-
IIUX MOMelNTOB MNosicHeHn# He Tpe6yer.

8. MakcHMmaJsnLHas nounasi CKOpoCTb, onpeseseMas o gopvyae 16(12)

2.0,7-3,14.3,0

T oo (o )

O6pautasich ¥ puc. 8(7), ycraHaBauBaeM, 4yTO HHKAKOrO KpenJeHHs gHa
BIIEpelU CTEHKH He HYXKHO.

Mpusviep 3. OnpenenutTs BOJIHOBLIE HATPY3KH HA MJIOTHHY ¥ ee 3aTBOPHI.

Hcxonnbie nanubie (puc. 16): BolcoTa BosHbel h=4,0 M; cpegHsas AauHa
postHbl A =>50,0 M; ray6una y naomsnsl /=80 M; B BeDXHell 4aCTH NJAOTHHbI
PacrosioKeH 3aTBOP, ONyCKalOWUicsS HuxKe ypomHs BOAbl Ha 10,0 M; Ha
ypoBHe 10,0 M oT aHa HaxOMHUTCS HH3 NOHHONO OTBepcTHA BbhicoTol 8,0 M,
TIePEKpBIBAEMOr0 3aTBOPOM,

I. OnpenensieM pacueTHBI# MOMEHT BPEMEHH, COOTBETCTBYIONIHH Hau-
6o/bllIeMy 3HAaYeHHIO TOPH3OHTAJNBHOIN BOJHOBOR Harpysku npu rpeGie BoJ-
Hbl 110 Gopmyiie 3(3):

Uyp = = 0,14 m/c.

coscof = 20 = (,105.

80
31440 (8-3,145—0 —3)
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2. OnpepensieM OPAMHATH 3MIOPH MAKCHMAJIBHOTO AaBJIeHUs NPy rpebHe
BOJIHBI Nepesi MJIOTHHON no topmyae 5(4) npu cos ot=0,105,

on  2.314
1=171M3, h=40M, k= Tﬁ =% = 0,126,
cos 26t = 2-0,1052 — 1 = — 0,98:
N 0,13.4, 0,13-4,02 _
p = 1,0.4,0e~%137.0,105 — 1,0 240 e=0%2.0,105: — 1,0 ——5—— (1—e 0.262y(~0,98)—
Pacy. ypobenws =
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Puc. 15. BoJHOBbIe HArpPy3KH HA COOpPYXeHHE NPH JOXGHHE ¢ BHewHel
CTOPOHB H Fpe6He AudParupoBanHOil BONHB CO CTOPOHBI 3aUMIIEHHOH
AKBAaTOPHH (Pa3Mepbl B M, OPAHHATH 3MIOP B TC/M2),

0,132.4,08
—""—2 e

~1,0 —0.392.0,105 (— 0,98) = 0,42¢~%132 _ 0,011¢~%267

+ 1,02 (1 — e 9%62) 4 0,055¢ 039
JlaneHefiuie pacueTsl ¢cBOLHM B 1abu. 12,

”)0 S 047 a)
4. 092
kS 00 +5.04
23070 v A
. 11,05 \ [
/ 2\1,04 \ = a0
102 40 "
=
— - 121
/ GFS == .
'/ ////:/E 62,0
o— < 70,0 s -
(7T 07 800 S— R
- A
2 R B
L . ‘/\‘:'./;‘__;._0’03

Puc. 16. Pacuetnnle Bo:ixOSLIC 1Aipy3KH (K nmpumepy 3)

a—3nI0p2 MaKCHMMaJbHbiX GOKOBBIX HATPY30. HA MAOTHEY (B TOM YKHCAE H HA HHK-
HHHA 3aTBOp); 6—3MIOPa MAKCHMANLHHX O0KOBBIX HArPy30K HA BepPXHHIT 3aTBOP (pa3-
MepHl B M, OpPAHHATH 30i0p B T¢'M?),
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Tab6ruya 12

—8

2 | 0,132 [e=0.1320.42 [4] | 0,262 |e—0:262[0,011 (7){ 1~17}| 1,02 9} 0,392 [e—0.392]0,055 {22} [%f%?'
1 2 3 4 5 6 7 8 9 10| n 12 13
0 0|10 [042]| O 10 1 001] O 0 0 1,0 0,06 0,47
40(052] 059 0,251,041 035 0 065| 066 | 1,56 021 0,01 0,92
80(104] 0,35 | 01512081} 0,12 0 088 090|312} 004 0 1,05
20,0 { 2,6 0,07 | 0,03 |52 0,01 0 099 1,01 } 78 0 0 1,01
40,0152 | 0,01 0 [104| O 0 (1,0 | 1,02]156{ O 0 1,02
80,0 104] 0 0 (28| 0 0 [1,0 | 1,02131,2| 0O 0 1,02

Bossbilienne ¢cBoOGOAHON BOJTHOBOA MOBEPXHOCTH B 3TOT MOMEHT O (op-
MyJe 4

1= 4,0-0,105 — —0413—2'&-0,105 =—043 M.

3. OnpenensieM 3M0py MaKCHMaJbHOTO BOJNIHOBOTO AAaBJEHHS Ha BepXHUi
3aTBOp npH cos of=1.
dopmyna 5(4) npeobpasyercs B cieAYIOUIHIT BHA:

p= 4,0("'0’132 — 1,04 — 0’542—.0,39:'

Pacuetn ceoguM B taba. 13.

Tabauya 13 BosseieHne cBo6oAHOM 1i0-
BEPXHOCTH B 3TOT MOMEHT PaBHO
e | e=013 | 4o sy | e=099% | 0505 ;4”1'_.5%‘12_ (n6 popmyJse 4 npu cos of=1).
] —16} 0,13-4,0°
N 5 3 | 1 5 G n=—4,0———~—2——=—5,()4m.
o | 10 40 | 10 054] 246 ITo zafnubiM pacuera CTPoO-
40| 059 | 236| 021 | o1i| 121 M 3Miopbl Harpy3ok (puc. 16).
80) 035 | 1,401 004 | 002 0,34 Mpnmep 4. Onpesennts BOJ-
100 027 | 1,08] 002 [ 001 | 003 HOBble HAarpy3KH Ha COOpYXKeHie
C MOHHXKEHHON OTMETKOH Bepxa.

HcxoaHvlie naunble: BbicoTa BOJHBE h=3,0 M; cpeanss AJHHA BOJHLI
A=60,0 M, ray6una nepes coopyxennem Hy=20,0 M; rayGnia Haa nocTebio
He=17,0 M; BO3BbIILEHHE BepXa COOPYXeHHs Haj CNOKOHHLIM YpPOBHEM
Zuc=0,5 M; BbicOTa GepMeHHbIX MaccuBoB b=1,0 m.

1. Tny6una nan 6epmoit Hg=17—1,0=16,0 m. B coorserctun ¢ n. 2.1
nepej coopyxenuem HaOJMIOIAETCS PEXHUM CTOSUMX BOJH, TaK KakK

Hy =200 m > 1,5-30=4,5 u,
Hy =160 m > 1,25-3,0 = 3,75 m.

2. OnpepnessieM yCJI0BHYIO pacueTHYIO Ty6uuy mo dopmyae 1(1).

Bs _ 60 He 17 ,

[pu T =% 0,10 u H. =0 0,85 mo puc. 2(2) Haxoaum kg’ =

= 0,75, Toraa H=17 +0,75(20 — 17) = 19,25 M. B coorsercTauu C 1. 3
npunoxenus 1 xk CHull I[-57-75 naxoanM, uTO pacCuuThIBaéMOe COOpY-
XKECHHE pacloNOXEeHO B MeJKOBOAHOH 30He, MOCKOJBKY

H=1825 M < 0,5, = 0,5.60 = 30 w.

3. Onpenensiem pacueTHble MOMEHTH BPEMEHH, XapaKTepH3yeMbie 31iaue-
HUAMHU COS of cornacHo m. 2.2

cosol = =125>1,0.

60
19,75
)

3,14u3,0(8-3,14-——- 3
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Puc, 17. 3miopsl G0KOBOTO M B3BENIHBAIOLIErO AaBAECHHA CTOAYAX BOMH
HA COODYXEHHE HEMOAHOre npoduas npu NOAXOAe FPelHs BOJHLI
¢ BHeWHe# cTOPOHB! (P&3MEpPHl B M, ODXHHATHI 3HIOP B TC M?)s

n
vy
?ﬂ
S Pacy. ypobens
.z
—7
‘0-.
o~
I
o &
" N
S| N >~ —
I NG 2
wl o ® T
§ b

Puc. 18. dmopyr Goxosoro M B3RelwxBapINero AanieHuil na coopye-
HHE HEeNOJAHOro npO(I)HJIﬂ l'lpH nogxoxe JlO)i(6HllbI BOAHNBI C BHemHel’“l
CTOPOHBI (paamepm B M, OPAHHATHI 31D B TC"MQ),



MakcuManbioe 3HayeHHe TOPU3OHTANBHON BOJHOBOH HArpPy3Ku CoBnaja-
eT 10 BpeMeHH C MOMEHTOM TIOAXO0/a K CTeHe BepPLIHHbI BOJIHbI, B CBA3H C 4eM
pacuers cjelyeT npoM3BOAHTL NpH cos of=1 # cos of=—1.

4. OnpepensieM MoJIOXKEeHHE BOJHOBOH NMOBEPXHOCTH Y BepTHKAJbHOIl cTe-
HBI o popmyae 2(2).

B Hawem cayuae npu k= -?% = 6;62(;5 =0,105, ~H =2,03, cthkH =

=1,04 umeewm:
a) MnpH NnoaxoJie K CT€He BEPUIHHDLI BOJHDI

0,105- 3,02 R
w=—23010——75—: 1,04 (- 1)? = — 3,6 M (oTKAanLIBAETCH KREPXY);

6) npu nMoAXoAe K CTeHe NOJOLIBBI BOIHDI

0,105-3,0¢
—3 1,04 (— 1)2 = 2,5 M (oTKIaABMBACTCA KiH3Y).

iy = — 3,0 (— 1,0) —
IIpn cpaBHeHMH OTMETKH BepXa COOpYXKeHHS Zzc=—0,5 M n oTrmeTKH
BO3BhLIIIEHHS BEPIUHHBI BOJIHBI HAJ PacueTHbIM YPOBHeM Np=-—3,5 M OKa3bl-
BaeTcd, YTO pacCMaTpHBAEMOE COOPYXKEHHE OTHOCHTCA K TaK Ha3blBaeMblM
COOPYKEHHAM HOMOJHOTO NpoQu/is, 4epes BepX KOTOPbIX MPOUCXOAHT mepe-
JIHB BOJIHBI, B CBSI3H C Y€M ero pacyeT cJAefyeT BECTH B COOTBETCTBHH ¢ M. 2.5,
BBOJAA KO3((MUIHEHT CHHXKEHHSI kcp K IMIOPAM BOJHOBOrO JaBJAEHHS, AEHCT-
BYIOILET0 Ha BEPTHKAJbHYIO CTEHY NOJHOTO NPOQHUJSA NPH NOAXOAE BEPLIHHDLI
BOJIHBL. B cayuae moaxoja K creHe NOAOIIBLI BOJIHBI CHHXKEHHSI BOJIOBOTO
JlaBJIeHHs He NMPOH30HJET, TAK KaK BePX COOPYXKEHHs BO3BbILIAETCA HAA Cro-
KOHHBIM YDOBHEM.
Beille HaMu onpesiesieHO, 4TO COOPYKEHHE HAXOAUTCA B MEJAKOBOAHOI 30-
fe, NMO3TOMY OpDAHMHATLI 3MIOPLI BOJHOBOrO [ aBJAEHHS PACCUHTLIBaeM B COOT-
BETCTBHH ¢ 1. 2.4. Pacuer Besiem B Tabanunoit popMme npu

h 3 A 60 ,
X—=6-=Oy05 H TIT=I_()’2_5=‘3)1'

Ta6aruya 14

3uayeHus OpAUHAT
3iayenus 3HaueHHs OPIHHAT SMOPD! 31OPH BOIOBOLO
3araybaenue rouex z, | Kos(punHeH- BOJHOBOTO AaB/eHiis k LABJCHHA A BEPTH-
M T0B &£y — Ryl Ha BePTHKaJbHYK) CTEHY cn KAALHYIO CTeHy
ss Ry NOJIHOTO Npodud, HETOHOTO npodias,
TC/M T /M2
e —35 | — — | m 0 -~
Cuc —0,5 - - Pre 18 Pue 1,4
0 0 kQ 0,72 P2 = krz"{h 2,2 p;“ 1,75
02511 | 481 ky | 044 | py= kyh 1,3 | 079 1 po 1,04
0,571 9,63 ky 027 | p,=koh 0,8 pi“ 0,65
H 19,25 ky 018 | p;=+kyyh 0,55 pgu 0,45
0 0 — — Ds 0 ) 0
T 2,5 — ~ | pr=—"mn —2,5 P —25
0,5H 9,63 kg 0,49 | ps= — kg —1,5 1,0 V4 —1,5
H 19,25 ky 038 | pg=—kyh —1,15 P - 1,15

Oniopbl BOJMHOBOTO AaBJAEHUs NpHBeeHbl Ha puc. 17 u 18,
IIpumeuanusa: |. 3AaueHne OPAMHATH IMOPbl BOJTHOBOrO NABJEHHS Pac MOAYHACM

nyTeM JHHe{lHO/ HHTEPNONIAUHH 3HAYeHHIT OPANHATH 31I0pPbl Py U Pa.
2. 3nauenie ko3 huHEHTA key Onpefensiem o Gopmyae 9(5).
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Harpy3k# 0T pa3OuBaiowuxcs U MPUOORHBLIX BOJIH HA COOPYKEHHA
BePTHKAABHOTO Npoduas

2.11. Pacuet coopyxeHHii Ha AaBjieHHe pPa3OHBAIOUIHXCHA BOJH €O CTO-
POHBI OTKPLITOl AaKBATOPHH JOJ/DKEH NPOM3BOAMTBCS NpH riaybune Ham Gep-
moit Hp < 1,25k worny6une no aua Hys<1,5h (puc. 19(8)).

TopusotTaibHyi0 HArpy3Ky Pap, TC/M, OT pa3GHBaIOLLKHXCA BOJIH HEOOX0-
IHUMO NPHHMMATb N0 MJOULAAH 3MOpbl GOKOBOTO BOJIHOBOIO AAB/JEHHA, IPH
3TOM BEJIMYHHBL p, TC/M?, IJISl 3HAUEHHH OPAHMHAT 2, M, CAELyeT Onpelensthb
no Gopmyaam:

z2y=—h, p =0 18 (14)
2;=0, pa= 151 19 (15)
h
Zy=Hy pr=—r— 20 (16)
Ch—_k—Hc
P2 pro—

Pacy. ypobeny -

Puc. 19(8). 3niopul Jasaenuss pas3GHBAlOUIHXCH BOJAH HA BEPTi-
KaabHylo creny.

Beprukanbiyio narpysky P, TC/M, OT pa3GuBAIOUIHXCS BOJIH CJeAyeT
IPHIEKMATh PABHOMN NJOILAAN 3MIODLI B3BELIHBAIOWEr0 BOJHOBOFO L aBJEHAA
(¢ BLICOTOI1 p3) M ONPenessTh o hopmy.Te

psa

Pyp=pn 5 21 (17)
rae p — ko3 duitiHent, npHuuMaeMplii no ta6a. 15(5).
MakcnmasbHYI0 CKOPOCTH BO- Tabauua 15(5)
bl Uyp, M/C, HAJ IOBEPXHOCTBIO
6epMbl Tiepe] BePTHKaNbHOH CTeHOH l T "_H 3 5 7 9
A c

npH pasGUBAIOLIKXCS BOJHAX HEOG-
XOAHMO onpenensthb no popmyJe

Kosddunueur p. { 0,7 | 08 ‘ 09 | 10

gh
Yup = ‘/ % 22 (18)
ChTHC

2.12, Pacuet coopyxeHHuH Ha NaBaeHHe NpuOOAHLIX BOIH CO CTOPOHEI OT-
KPLITOH aKBATOPHH AOJIKEH NPOHU3BOMHTLCH npu riyGuie Ha<<Hyp na npu-
MBIKQIOLLEM K CTeHe YyuacTKe AHA NPOTAXKEHHOCTbI0 He Menee 0,54, M
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(puc. 20(9)); npu 3ToM BO3BbILIEHHE BEPIIMHBI MAKCHMAJLHOH NPHGOHNON
BOJIHBI Tpn, M, HAJ PaCYeTHbIM YPOBHEM cJelyeT OnpeaessiTh no GpopMmyJe

Men = — 0,8Hc — hyp, 23 (19)
rae hnp — BbICOTa NPHGOLHOI BOJHEI, M; Hxp — kpuTnueckas ray6uHa, M.

lopusontanbiyo Harpy3ky Par, Tc/M, oT npuGOMHBIX BOJH HEOGXOLUMO
NPUHAMATD 110 MJIOWAAH 3MIOPbl G0OKOBOrO BOJIHOBOrO AaBJeHHA; IPH 3TOM Be-
JIHYAHBL P, TC/M?, LI 3HAUEHHH OPIHHAT 2, M, HOJIKHDI ONpeLeasThes o Ghop-
MyJaaM:

2y = — hgp, =0 24(20)

1
2y = ? h“p, P = 1,51’1“9; 25 (21)
a)

Pacy. ypobens 1oz,
— x
,JII’

A I ==
WM
\Z
0)
hp
Pacy. ypobens
N
H,
Hel °
Hy K
N 74

Puc. 20(9). dmiopbi 1aBAeHHA NPUGOHHBIX BOAH Ha BEpTH-
. KaJAbHYI CTeHy

a-—-C BepXOM [OCTeAH Ha ypOBHE AHA; G~C BO3IBLIUAILIENCH HAA AHOM
f0CTeAbI0,

h
2= He, 03 = —-12?""—-— 26 (22)

ch ;);; H,
rie Amp — cpe;HaA AaHHa npHOOiiHOI BOMHLI, M.
Beprukanphyio Harpysky Par, TC/M, OT npHGOIHHEIX BOIH CISAYeT NPHHHU-
MaTb PaBHOH NJIOLLANH 3MIOPbI B3BELIHBAIOWIEr0 BOJHOBOTO AaBJeHHS (C Bbi-
COTOIi p3) H onpeAesATb no GopMyJe

Pr=07 (’%a) 27 (23)

Makcumanbuas J0HHAsi CKOPOCTb NPHGOIHON BOJHBI Unp, M/C, NEpen Bep-

THKa/bHON CTEHOH CO CTOPOHB! OTKPBITOH aKBaTOPHU JOJIXKHA OMpefesasiThbCH
o dopmyJe
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gh
Vya = - = 28 (24)

h = [1€
ch T
;‘np

2.13. Onpepenenne Harpy3oK Ha BepTHKaJbilyl0 CTeHy OT AeHCTBHS pas-
GuBaroLIuXcs ¥ NPHOOHHBLIX BoAH (puc. 19(8) u 20(9)) npu HapnexauieMm
000CHOBAHHU AONYCKaeTCs NPOH3BOLUTL AMHAMHYECKHMH METOLaMH, YUUThI-
BaOUHUMHY UMOYJ/IbCbl AaBJASHUA H WHEPUHOHHDbIE CHJIBL.

Tpumep 5. OnpenenuTb BOJHOBLIE HATPY3KH Ha OrpaiHTe/bHble COOpPY-
JKEHHS BEPTHKANBHOrO NPOdH/IA NPH NEHCTBUH PA3OMBAIOUIMXCS BOJH.

Hcxoanble Aamnble: BbIcOTa BOH A=D5,0 M; cpefHsid AJHHA BOMH A=
=75,0 M; ray6uta nepes coopyxenuem Hp=12,0 m; rny6uHa 1o Bepxa Ka-
MeHHO# nocteny He=7,0 M; wupHna coopyxeHns no nogoiise a=8,0 v;
raybuHa no GepMenHbix Maccusos Hg=>5,7 M.

Q —
%0 - Py Pucaymobers
A, =59910/m
o~ —
Sl W Ry r=12,01e/m
& 2,67

Puc. 21. dmopbl naniaeHuss pa3GHBaloLIHXCA BOAH (pa3Mepbl B M,
OpJAMHATBI 30D B TC,M?).

l. B paccmatpusaeMoM npumepe Hp=57 m<1,251=6,25 M u Hy=
=12 M>1,5h=7,5 m. [TosTomy B cooTBercTBUH € 1. 2.11, npOU3BOAHM pacueT
COOpYXKeHHs Ha feficTBHe pa36uBalouluXCsl BOJH.

. duiopy 6okosoro nasienus (puc. 21) crtpoum no 3 Toukam 1o ¢op-
vyaam 18(14); 19(15) u 20(16):

y=—h=—50M p =0
2, =0, py=15-10-50 =75 1c/m?;
= H. = 50 .
23=He =170, P="TT331g = 4,26 1cim?
ch—= -7,0

3. Cymmapnas casuraowmas cuagaa (no smiope):

7,55, 7,5 — 4,26 ,
Py = 25 0 44,2670 + —5——7,0 = 59,9 1c/m.

4. OnpepesieHne B3BEUIHDAIOILErO AaBJEHHs No popmye 21(17):
a 80
1, — H, T120—70"

1,6 < 3,0, uo raéa. 15(5) p =07,

26-8,0 :
Py =07 4—2—-— = 12,0 Tc/m.




5. MakcuManpHasi JOHHas CKOPOCTh Haj NOBEPXHOCTbIO GepMbl nepen
BepTHKAJIBHON cTeHKOH (mo ¢opmyJe 22(18))

v ‘/ 98150 6,5 Mjc
ML = T 2.313 T 0 Mt
ch -7,0

75

6. B coorBercTHH ¢ GopMynoi 32 omnpeledaseM KPYHNHOCTb KaMHS AJs
3alHTHOTO MOKPoBa (NpH km=1,0)

6,52.1,0
402 16— Loy o8l = L1 ™

Mpumep 6. OnpesennTh BOJHOBEIE Harpy3KH Ha OTPajHTeJbHOE COOPY-
JKeHHe NpH JAeHCTBHH NPUOOHHBIX BOJH.

e A=
0,0 " Ul __—E Pac, ypobens
VAN e B 17 B S VAR
-
) © B=60rc/m
N .20
1002 7
[ pasain ECRERT A T )“"'
.\\ A s ©
\’77’7"‘ RSIRS R
5,0
o 2

Puc. 22. Jmopui xasjenuss npuGoitnbiXx BOJAH (pasMepul B M,
OPXHHATL! 3MIOP B TC/M3).

Hcxonusle fanHbIe: BHICOTHL BOJIH Ha TTy6OKO#M BOAE Ara1x =5,0 M H Arg=
2,3 M; cpexHss QAHHA BOJ!H—M,-,:?S,O M; CpefHHil nepHox BOMH Tra=6,9 c;
riy6una nepen coopyxenueM He=4,5 M; wupuna coopyxerus a=6,0 u;
yknron aHa i=0,02,

1. TIpoBepum Hasuuue pexxuMa NPUODAHLIX BOJH.

B coorserctuu ¢ n. 21 npuoKeHHs | onpeiesuM KPHTHUECKYIO Iay-
OuHy.

h
[Mosaras B mepeOM NpPUBIHKEHUH P oo ix :—io—g=0,0107,
P P §,81-6,0

H
no Kpuso#t 2 Ha puc. 125(42) onpeneasem {"' = 0,087, otxkyaa Hip
= 0,087-75=6,5 M. " :

I,
CornacHO TpeGOBaHUSIM, U3JOKEHHHM B . 17, mo mapamerpy ol

= 0,087 onpeneasem no puc. 125(42) u Tadn. 105(39) sHaueHus Kr%aq)-
¢uunenros %, =0,94 n k,=0,85; us ycaosuii samaun Aix = Tal%

Rra
50
=33 =22

Ilo dopmyre 191 (153) onpenennm h, (npu k, =1,0):
B =0,94-0,85-22.23 = 4,0 u,




B 40 .
ITo yTOuHEHHOMY 3HAUEHHIO 7 = OR6E = 0,0086 u mo kpusoi 2
H —
ra puc. 125(42) onpexennm ;p" =0,07,X,, OTKY 12 OKOHYATeALHO
A

pr = pr“ = 0,0775 = 5,3 M.

dta XpuTHYecKas riayGuna npu ykaone ava i=0,02 u rayGune nepej co-
opyxedneMm Hc¢=4,5 M GyleT OTCTOSITb OT HETO HA PAaCCTOSHHH
Hop—He 5345 Ken 75

l= ; =50 =40 > 5 7:37,5M.

[TpoBepHM, He NPOH3OMIET JIH HA NIOAXOAAX K COOPYKEHHIO BTOPOTO 06py-
wenus. [To popmyne 195(155) npunoxenns

Hh2=0,56 . 5,3=3,0 M
(ko3 duunent k,=0,56 — no Taéa. 109 (40)).
Tax kaxk ray6uHa nepen coopyxenneM He=4,5 M Gosblue BIYHC/IEHHOI,
TO BTOPOTO OOPYILEHHS He NPOU3ONIET.

2. B coorsetcTBHH ¢ 1. 20 npujoxenusa | onpeneaum aneMeHTH npHOoii-
HBIX BOJIH.

%—z%:0,0S, npu 1:m.=0,02 no rpaduxy 2, npuseeHHOMY Ha pHC.
ra h
125 (42), nonyuaem 1% — 0,007, OTKYAA Myp1y = 0,007-9,81-6,9° = 3,3 m;

&7
AauHY 1npuGofiHOM BOJHBI onpeaeauM mo oruGaioumielt kpusoit puc. 123 (41)

& -
—2 =07, otkyza kyp =0,7-75 =525 M.
¥ P

)‘I'.'l

3. dniopy Goxosoro nasjenus (puc. 22) crtpoum no 3 toukam no ¢op-
MyJam 24(20), 25(21), 26(22):

zl=‘hﬂp=3:3 M, pl=0;
1 =1,6-1,0-3,3 = 4,95 1¢/m%;
f=—F33=— 11w, pa=15 1:30333 TC/M
== —_‘—’-—"'— =2, 7 2,
2= Ho=45 m, P3 " 25.23’;44' 87 Tc/m

4. CymmapHan cABHraiomas cujia (mo smniope)

95 (3,3 —1,1 95 — 2,87
e = 4—95—(—3-2——1—)— +287(4,5+ 1,1) + 4—5%——(4,54- 1,1) = 5,45 + 16,05 -

+ 5,8 = 27,3 1¢/m.

5. MakcumasbHOe BO3BLILIEHHE BepIIHHB NPHOORHON BOJNHBI Y CTEHKH
no dopmyie 23(19)

7]nu=-—0,5 . 4,‘5—3,3 = -—‘5,55 M.
6. Basewnsalowas Harpy3ka no gopmyie 27 (23)
PZ!. =0,7—21§72'ﬂ =6,0 Tc/m.

7. MakcuMaJbHasi JOHHAs CKOPOCTh Mepef COOpy:KeHHeM mno ¢opmyne

28(24)
9,81-3,3
Umg = Vm =53 M_,'C.
N2



8. B coomsercTBuUHM ¢ (QopMmyJoil 32 onpene/iseM KPYNHOCTe KaMHA IJA
3alHTHOTO NMOKpoBa (npu Rm=1,0)
5,31.1,0
dy = T55 (36 —1,0)081 — OO M.

a) &,
ka' h (f%’;r:
' 50(30
LR
30 (21
2,0 pd AN % 25 19}
18 4 K20 (16,
16 = \\ 15(13)
4 -
;’,2 \\ N 10{9; 7)
0 N7
o1 0,2 03 04 10 20 me,
0)
kHl' 1
NN ]
14 ™
16NN N
14 NN .
12 N \\ \\\\ -
1,0 PPN \\%k
09 AN\
{SAANA SANANNNY
0:7 \\ N, \\\\\\\\
0,6 Q\\‘ N
05t - N N AN
) AELANNN
o5 LU
P \\ \\Q\ Q:\ ;i
A
by \s \\\%\ h1%en
- NN 2472
\\\ N 4g 2
0,2 AN J0(21
\\\ 25(19)
- N\ 20(76)
\E\\S 15(13)
S R - 1097
w87

J 4 5 678910 1 20 30 m,

Puc. 23 (10). I'paduku sHavenuii xosddpuuuenta k.
a—npu mg or 0,1 10 3,0; 6—npu my ot 3 no 40.

Harpyskn 4 BO3AeHCTBHSA BOJIH HA COOPYXKEHHA OTKOCHOTO nNpoduis

2.14. BhicoTy Hakata Ha OTKOC BOJIH 0GecneYeHHOCTbI0 1% mo Haka-
Ty Auisy M, A GPOHTANBLHO NMOAXOASAUIHX BOJH, NPH rayGune H > 3k,
H > 2k —Bagaexur onpeieaats no dopmyie
hH],‘ = kAkllnkaHrhl%’ 29 (25)
rae k, H Run — KOIDGHUHEHTI, NPHRHMAeMble 1O Tada, 16 (6);
ke — xo3dduudeHT, npuHuMaeMblii no Taba; 17 (7);
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kyr — k03 duumenT, npunnMaenbiit o rpadukam puc. 23 (10);
hqy — BbICOTA Gerymelt BonHb oGecneyenHocThio 1%, M;

hen1s — BEICOTA Geryuie#t Boaus npu raybune H > 0,51 obecueuennoctbio 1%, M.

ITpumeuanue Ilpu rayGuse nepes coopykenneMm H<2hi, ko3QGHUHEHT Aur He-

06X04HMO MPHHUMATh A5 3HAueHHIT MOJOrOCTH BOJIHB, yKa3aHHOH Ha puc. 23(10) B ckoOkax
npu ray6une H=2h,,,.

Tabauya 16 (6)

OTHOCHTE b Koot Kosgs
Has wWepoxo- 03 H- 03 H-
Xapaxrepueruxka namgn, UHeHT uuea)r
KpenJaeHHs OTKoca A kA .
~hie
BeTOHHBIMH (Kenre3o-
6EeTOHIBIMH) MAHTAMHK — 1 0,9
I'paBHiiHO-r aneYHUKO-
BO€, KaMEHHoe Han kpen-| Menee 0,002 1 0,9
aenne GetoHusiMu  (xe-| 0,006—0,01 0,95 0,85
ne306eTCHHbIMU)  Ga0Ka- 0,02 0,9 0,8
MU 0,05 08 0,7
0,1 0,75 0,6
Boanee 0,2 0,7 05
MMpuMeuarHe XapaKrepHblf pasMep WepPoOXoBaTo-
CTH 4, M, clelyeT NMPHHHMATb PABHLIM CPEIHEMY IHAMeTpYy
3epeH MaTepHala KpenAeHHS OTKOCA WJH CPelHEeMY pasMepy
GeToHHbIX (eNe300eTOHHBIX) 6J0KOB.

Tabauya 17 (7)

3uauenne my ] 0.4 |o,4—2 3—5 |Boxee 5
IS CKOPOCTH BeTpa
Kosdpuin- 20, mMjc, u Goxee 131 1.4 15 1,6
eHT k¢
45 CKOPOCTH BETpa
10, M/c, # MeHnee 114 11 1,1 1,2
MpuMeuanue. 3HaveHHe m, = cig a, TA€ a—yroJ HaKao-
Ha OTKOCZ K FOPHM3OHTY, rpan.

[Tpu ckopocth BeTpa 10< W <20 3nauenus KOIPGHHUHEHTOB onpenensat-
ca no ta6a. 17(7) nyTeM MHTepHOJISALHH. ‘

BLICOTY HakatTa Ha OTKOC BOJH i, Y%, OGECNeuYeHHOCTH MO HaKaTty
huts; 1EOBGXOAUMO OTPEAEGASATH YMHOXKEHUEM TOAYUEHHOTO no QopMyJe
29 (25) 3uHauenus fuy Ha Ko3dduumeHT £, npuHuMaeMbifi no Taba. 18 (8).

Tabauya 18(8)

O0becneyeHnocTb )
no wakaty i, % 0,1 1 2 5 10 30 50
Koadpduuuenr &; | 1,1 I 1,0 l 0,96 | 091 I 0,86 | 0,76 | 0,68 I

Ilpu nonxone ¢ppoHTa BONHBL K COOPYXKEHHIO NOA yriaoMm B, rpan, coO CTo-
pOBbI OTKpblTOif'l 4AKBAaTOpHH BEJHYUHY HAKaTa BOJIH HA OTKOC CJefLyeT YMEeHb-
aTh YMHOXeHHEM Ha Ko3dpuuHeHT k3 npuHHMaembiil no Tabx. 19(9).
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Tabauya 19(9)

3uavenue yraa B,
rpag 0 10 20 30 40 50 60

Kosdduuuenr 1 109809 | 092 | 087 | 0,82 [ 0,76
3

MMpumeuvanue [lpn onpeie’eHuu BHICOTH HakaTa BOJIH Ha necuaHble H TpaBuiiHo-
rajeusnKoBble MJSKH HeODXOLHMO YYHTHIBATb H3MEHEHHe YKJ/OHA IJsiXa BO BPeMs lUTopMa.
HauGosbliee MOHMIKEHHE TIAXKA B CTBOPE ype3a BOAbI CleAyeT NMPHHUMaTb paBHbiM 0,3h, M,
C BHIK/JIHHUBAaHHEM HA HyJeBbie 3HAUEHHA Ha Gepery 10 BHICOTH HaHGO/bLIEr0 HAakaTa, a B
mope 10 rayGunbt H=Hyp, M, q19 pasMbiBaeMbIX FpYHTOB WM Ha ray6ude H=Hyq, M, —
AJIsT Hepa3MblBaeMblX TPYHTOB (rae f, Hxp U Hya — COOTBETCTBEHHQ BbICOTA BOJIHH U ray6u-
Ha BOJAbI B CTBOPE NEPBOTO II MOCJAeJHero obpylweHus, m).

1. BossblileHne rpe6Hsa cCOOPYXKEHHS HAJ pacyeTHbIM ypoBHEM BOAbI Of-

peaensercs no dopmyse, npusenentoil B ra. CHull «ITroTuns u3 npysro-
BbIX MaTepHaJOB»:

By =Mk + by, +a, 30
rie Al — BbicoTa nojbeMa. YypoBHa BOJIHI, 06yc.7:omeHHan BETPOBLIM HATI'OHOM HJH JAPYTUMH
BO3AENCTBHAMH; fyq4 — BBICOTA HaKaTa PAcUeTHBIX BOJH Ha OTKOC, onpejeisemas no gop-
myJe 29(25); a — 3anac BBICOTHI COOPYKEHHA.

Ilpu oTcyTcTBHM QaHHBLIX Ha6JMIOAEHHI BBICOTA BETPOBOro Haroxa Ah on-
peneasieTcs N0 NPUBOAUMOI B npusoxKeHuu 1 dopmyae 183(148).

3anac 1o BbICOTE COOPYKEHHA, HE3aBHCHMO OT ero KJacca, CJlelyer YyH-
THIBATh 1J/11 BCEX THIIOB COOPYXKEHHH, paspylleHHe KOTOPbIX MOXKET Bbi3BaTh
Noc/aeACTBUA KaTacTpoHUeCKOro Xapakrepa.

Bennuuny sanaca caenyet npuHumats @ =>0,1h1y4, HO He Menee 0,5 m.

Il puHMeEedYaHHue. B T1ex caydyasx, Korja mno YCJA0BHUSM 3KCIJAyaTauWH H HaJAEeXHOCTH
KpenacHua FPEGHH M HH30BOTO OTKOCa INepelyieCK W NepeKaTbiBaHHe OTIAE/bHLIX BOQJIH uepe3

rpeGeHb COOPYKEHHs JONMYCTHMbI, 3anac BbICOTHI MOXKHO NpHHAMaTh meHee 0,5 M. YMmeHblue-
HHe BBICOTH 3anaca AOJKHO ObiTb OOOCHOBAHO COOTBETCTBYIOWIHMH HCCAEROBAHHAMH.

2. BepxHIOI0 TpaHULy KpenJieHHs cJelyeT NPUHUMATb Ha OTMeTKe rpeb-
HA COOpYKeHHusl, onpeneaseMoil no popmyae 30.

Huxuas rpannua KpenjaeHus onpelesseTcs W3 YCJI0BHA Hepa3MblBae-
MOCTH OTKOCa IIDH T@KOM COYeTaHHH OTMETOK YPOBHSI BOABI H COOTBETCTBYIO-
HIHX HM JIEMEHTOB BOJIH, IPH KOTOPLIX Y HMXKHEro Kpas KpenJieHHA COCTaB-
JI10Ilasi CKOPOCTH BOJIHOBOTO ABH)XEHHS B MJOCKOCTH OTKOca (HOHHaA CKO-
pocTb) v, HMeeT HauGoJibliee 3HayeHHe. OTKOC AOMXKeH GLITb yKpenjen .o
Tako# rayOmHbl Hy, Ha KOTOPOH Ux<CUpon, THE Unon — HEpa3MbiBalollast
CKOpOCTb /151 NPYHTA OTKOCA.

Iny6una Hxo, Ha KOTOPO#H CKOPOCTb Ux BOJIHOBOIO IBHXEHHA paBHA He-
pasMbiBaouIeil CKOPOCTH Unon, ONIpeAesieTCa N0 GopmyJie

x mz"h'f,‘g
— — — 31
Hyo= In arsh )Tvﬁou )

A
rae n — xo3¢pdHuHeHT, YUHTHIBAIOIMHKI BAMSHHE TOJOrOCTH BOJM 7 12 BEAMUHHY ILOH-
1%

Hoil ckopocTH, onpexeasercs no taba. 5(3).
YcioBue vx<CUpon Y HHXKHETO KPast KpenJieHusi JOMKHO ObiTh obecreueno
fipu JI060M YpPOBHE BOABI B Ipefesax NpU3Mbl cpabOTKH BOAOXPaHHAHILA,
HepasmbiBalolllylo CKOPOCTb YaCTHL, FPYHTA OTKOCA CJefyeT onpelensaTh
no rpagpuky, npemcrasaesnoMy na puc. 8(7) npu dip<100 mm. Ilpu dyo>
>100 MM HamsIeXKHUT N0Jb30BATLCA HOPMYJIOI: " '

Von = 1,55k, V('Yn{"“_'rh)g_‘l_’ 2
B

rae d — cpeaHnit AHaAMeTp 3epeH TPYHTa, Caraiollero oTkoc; npuHuMaercs d=dse, rie dsp —
KPYNHOCTb 3epen TPYHTa, Melbue KOTOphix B mpobe comepxutcs 50% matepuana mo secy;
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Y — YACTbHEIH BEC MaTepHala; Ys — YAEAbHEIT BeC BOAbl;, Zm — KOI(D(PHUHEHT, YUHTHIBAIO-

uiHii BAMSIHHE KPYTH3HBI OTKOCa Ha BCJHUHHY CKOPOCTH TpOTaHus 3epeH TrpyHTa. UncienHble
3HaYeHHs R, TPHBeAeHH B Taba, 20.

Ta6auya 20
m, ctgx 10 5 4 3 2,5 2
R 0,96 0,85 0,8 ‘ 0,68 0,35 |[025

OrmeTKa HHXKHe# TPaHULbl KDeMJIeHHsl MpHHUMaeTcs no ¢Gopmy.Je:
VH‘:VyB_‘lrleo) 33

rAe Yy — OTMETKA YPOBHS BOAbl; f7, — rayGuna, onpeneasemas mno $opmyaam 31 u 32;
1,1 — kosdduunent 3anaca.

[Tpumeuanue OTMETKY HHXKHEH NPaHMUbl KPEMJEHHS H Pas3Mepbl 3JEMEHTOB ero
KOHCTPYKUHH CleAYyeT ONnpelesfaTh NPH MaKCHMAJbHOM, HOPMaJbHOM H MHHHMAJbLHOM YPOB-
HAX BOAM, puc. 25(12), BBOAA B pacuer 3/MEMEHTHl BOJH, COOTBETCTBYIOUIHE YKA3aHHBIM
ypoBHAM BOAHN, M3 noayuenHbIX 3HaueHu{l cJeayeT NPUHHMATL HAHHCBLIrOAHefilliHe.

B8epr
Coopyxcenun

" 01?2

Dacy. ypoBe
g Y. yp ‘Hb

<,

777 (2 7

L LI OL 7

Puc. 24(11). dnopa MaKcHMAALHOTO PACYETHOrO BOAHOBOrO
NaBieHHA Ha OTKOC, YKpenieHHbl nauTamu,

2.15. dnopa BOMHOBOTO JaBJeHHs Ha oTKoc npH 1,5<Km.<5, ykpenseH-
HbLIH MOHOJMTHBIMH MM COOPHBIMH TJIHTaMH, AOJXKHA NPHHHMAThCA NO
puc. 24(11); npu 3TOM MaKCHMa/JbHOE paCueTHOE BOAHOBOE JaBJEHHE po,
Tc/M2, HeOGXOAUMO OnpefenaTh no GopMyJe

b= eroknn;ﬂhs 34426)
rjie kno — xoadduuuent, onpefeasemoii no dopmyae

h 5
o = 0.85 + 48 = + m, (0,028 —1,15 T); 35 (27)

knp — KO3 (dUUHMEHT, NTpUHHMaeMblil mo Taba. 21 (10);

Dy — MAKCHMaibHOE OTHOCHTEAbHOE BOJHOBOE JaBAeHHe Ha OTKOC B Touke 2 (pHC.
24 (11)), npuuumaemoe no taba. 22 (11).

TabGauya 21 (10)

[1oAOTOCTh BOAHDI 10

A 15 20

25‘ 35

1,48

Kosd@uunent kpg I 1 |1,15 1,3 |1,35
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Tabauya 22(11)

BricoTa BOAHM A, M 0,5 1 1,5 2,0 2,5 3,0 3,5 >4

MakcuManabHoe OTHO-
CHTEJbHOE BOAHOBOE AaB-

lnenne, P2 37 2.8 2.3 2,1 1,9 1.8 | 1,756 | 1,7

Opuannara 2z, M, TOUKH 2 NPHJIOKEHHSI MaKCHMaJIbHOrO PacyeTHOro BOJ-
HOBOTO 1aBNEHHS Py KOJIKHA onpeaensiThes o Gopmyle

1 52 L1
a=A+m30-V2mi+@+B), 3 (28)
@
rae A u B—pennuuHel, M, onpeje/sfembie no GopMmyaam:
1)1+ m?
A=nh (0,47 -+ 0,023 F) T; 37 (29)
.
B=h [0,95 — (084m, — 0,25) = ] 38 (30)

1
ﬂ ;
n
pnA A
W 1/ .
/ \
82
/;4/—\ \ 'y
/ AVA
A ~N N
A NAA
Lyt - d j/ '\\\\\ \ 01
. e dy.ed A\ '
o] //// \ L
— A N
LT N
z | p
A5 1,0 05 0
Puc. 25(12). I'paduku aas onpeneneHHs OTHOCHTENLHOTO BOJAHOBOFO
ApOTHBOABACHYUA.

Opaunara 23, M, COOTBETCTBYIOLLA BbICOTE HAKaTa BOJH Ha OTKOC, AOJMXK-
Ha onpefeasiTbCs COrMacHo TpeGoBaHuAM . 2.14 HacTosLleil MaBbl.

Ha yuactkax KpenJienust no oTkocy Bbillle H HHXKe TOukn 2 (puc. 24(11))
cjelyeT NPUHHMATL MeHblLIHE 3HAUEHUS! OPJAHHAT 3MIOPbl BOJIHOBOTO AaBJe-
Hus p, /M2, Ha PACCTOSHKX:
npu /,=0,0125 L, " 13=0,0265 L, M, p=0,4 p,;
npu /2=0,0325 L. H 1,=0,0675 L, ™, p=0,1p,,
rjae

Ly=—T 39 (31)
{/mE—1

OpanHaThl 3Mi0pbl BOJIHOBOTO MPOTHBOAABJEHHA Pngy, TC/MZ, HA NANHTH

KpenJeHust OTKOCOB C/AeAYeT onpefe/ath no popmy.ae

- Pup= RaokasPunyh, 40(32)
rae 5:“(115) OTHOCHTETbHOe BONHOBOEe TIPOTHBOAABJECHHe, TMNpPUHHMAaeMoe 100 FpanHKBM
puc. .

33



2.16. Harpysku OT BOIH Ha OTKOC, YKpenaeHHbI# MAUTaMH, A1 COOPY-
xenuit I u 1l kaaccos npu BuicoTe BoaH Gosee 1,5 M oGecneverHoctero 1%
B CHCTEME JOMYCKaeTcs OnpeaessiTh METOAaMu, B KOTOPHIX YUHTHIBAeTCH He-
peryJspHOCTb BETPOBBIX BOJIH, IPH HaAJexalleM 060CHOBaHHH.

ITpu Hanuyuu GepM H mepeMeHHbIX YKJIOHOB OTAEJNbHLIX Y4acTKOB COOPY-
*KEeHHH OTKOCIIOro NPOGHAS HArPY3KU OT BOJIH Ha KpelJeHHst OTKOCOB Heod-
XOAHMO ONpeNe/ ST N0 ZaHHLIM J1a60PaTOPHLIX HCC/AeA0BaHMI.

TMpumep 7. OnpenennTh BEPXHIOW H HHXKHIOI TPaHHLBl KpeNJeHHs
(puc. 26), TONUMHY TINT H NOCTPOUTD 3MIOPY BOJHOBOTO 1aBJEHHS HA OTKOC.

Hcxonuble AaHHbIe: pacueTHble 3JE€MEHTH BOJAH A;4=3 M, A=30 M; ko-
3 dunrenT BEPXOBOro 0TKOCA NJAOTHHB ma.=4 (a=14°); BepxoBas npusma
OTKOCa TJIOTHHEI OTChIaHa M3 NecYaHo-TPaBeIHCTOrO FpPyHTa €O CpelHel
xpynuocTbio d=20 MM; riy6una BOAb nepel MIOTHHON Hpn=40 M; npoTtsa-
JKEHHOCTb OXBayeHHOH BerpoM akBaTopHu X =100 kM; cpeansis ray6uHa Bo-

2 Pacy. %lx?ﬂﬂt'ﬂb

-40m
L7\X)\/< .\/()\/\)\/(}\7%A‘TXXA)\/()\XXX)\K}\Z

Puc. 26. Cxema pasmenienus NIHT Ha otkoce (k npumepy 7).

NOXpaHUMMILA Ha JHHUH pasroHa BoaAH H =30 M; pacueTHas CKOpOCTb BeTpa
W =30 M/c; noaxomx BOJTH K coopyXeHHIO (poHTanbHbH B=0; niautel Xe-
N1e306€TOHHbIE, cO0PHbIE C HEOMOHONHUEHHBIMH LIBAMU; MIHPHHA OTKPBITHIX,
CTHIKOB MEX/y MJHTaMu 2 cM; YAe/bHbIH Bec MaTepHaJa NJIHT yu=2,4 Tc/M3;
AanHa pebpa NJHTbHl B HanpaBJeHUH, NeprneHauKyaspHOM ype3y BOAb, Bry=
=6 M.

IMpumem ot™erky HITY 3a nauano orcuera ormerok VHITY =0, Ormer-
Ka OCHOBAHHA NJOTHHb — 40 M.

1. Onpegeaum orMmerky rpe6Ha NAOTHHB Ay o dopMmyae 30, BuuncAHB
cHayasa HeoGXOAHMbIE ANA 3TOM DeJH BelHuHHb AR, hwy ¥ Q.

Mo dopmyane 183(148), npuseseHHon B npuiokenuu 1,
302. 100000
8130 1=0,6 M.

Mo dopmyne 29(25), Ta6a. 16(6)—19(9) u puc. 23(10):
by =1:09.15:091.1.30 =237 x;
a=01hyy =013=03<ayu=05n,
NpHHHMAaeM 3anac BbiCOTh a=0,5 M.
Ormetka rpeGua naotuns no gopmyJe 30
r=06+37+05=48 m;
npunuMaeM Vp=hr= +4,8 .

2. OnpenennM OTMETKY HHXKHeil rpaHuubl Kpemiesna H,. Ias sroro
HanAeM CHauaJjla BeJHYHHY Hepa3MblBalouleil CKOPOCTH AAf TPYHTA d =20 MM
BepXOBOJ NPU3MBbl OTKOCA 110 rpaduKy, npHBeleHHOMY Ha pic. 8(7).

AR =2.10"6
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Ugon=1,1 M/c, Torna H, onpenemurcs mo gopmyne 31 npu n=0,7 no
Ta6J. 5(3)

mnthl, g 30 =-0,72.3,02-9,81

— == — arsh = .
i am 30.1,12 7.2 M

,.

A
lx., = I arsh

ITpuMem OTMeTKY HHKHEro Kpas KpenJeHHus no dpopmyse 33 npy Vys=0:
Ve=—11.72=—79 n,

3. OnpenenuM TONIMHY TMJHMT B 3aBHCHMOCTH OT HX MECTOINOJOXEHHA
Ha oTkoce. CxeMa pa3MellleHHs MJKT HAa OTKOCE NOKa3aHa Ha pHc. 26, a on-
pegesieHue HX TOJM cBeAeHo B Taba. 23. Ocb ox Hanpas/ieHa BHH3 MO OT-
KOCY, HAuaJl0o OCH Ha JHHHH ype3a BOAbl, X—abClyHeca HHXKHETO Kpast MJHTI.

Ta6auya 23
HyMepauua naut
PacyeTHble BeIHYNHB [1pumeyanna
1 2 | s 4 5 6 | 7| 8
X, M —16 |—10 |—4 {42 8 14 20 26
X M 30 | 30 { 30 | 30 | 30 | 30 | 30 | 30
x| —0,531—0,33 |=6:43 | 10,07 { 1-0,27 | 40,47 [-+-0,67 |+ 0,87
Byp, M 6 6 6 6 6 6 6 6
Bpa/A 02| 021 02] 021 021 02| 20| 02
Paa 1O pisc. 25(12)] 0 0 01 | 018 0,195( 0,16] 0,11| 0,083
kpo mo Gopmyae | 098 098] 098] 098] 098] 098 098| 098
35(27)
kps mo Taba. 21(10)f 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
Y, TC/M3 1,0 1,0 1,0 1,0 1,0 1,0 1,0 1,0
higo M 3 3 3 3 3 3 3 3
Pra=knokns PraX | O 0 029{ 053} 057] 047| 032 024|[lo dopmyre
X1hy o 40(732)
i — 7» TC[M3 24 | 24 | 24| 207| 14| 14| 14 | 14 |Yurena cre-
cosa 0,97 097} 097 097 097 097} 097| 0,97 eHb B3Be-
INHBAHKA
nant
o Pra
Gg= (_——_—TM'—‘Y)COSQ’ M 0 0 012] 027 042( 034 024} 0,183 yCAOBHS
npeaorspa-
LieHHA
BCNAbITHA
Toawuua naut, M, 0,154 0,15 0,15 030§ 045| 0,40| 025( 0,20]| Toauuus
¢ yueToM K03d- nautr 1-2
¢HumeHTa 3ana- HHa3HaYMeHbl
ca 1,1 \ 1O KOHCT-
3 = 1,13, (Beanuu- PYKTHBIibIM
Hbl O OKpYrJeHnl coobpae-
10  3HauyeHuH, HHAM
KpaTHbIX & cM.)

4. TlocTpoum smiopy MakcHMajabHOrO (pacuyeTHOro) BOJIHOBOrO JaBJie-
HHSl Ha NJIHThI B COOTBETCTBHH CO CXeMOil, NpeAcTaBJeHHol Ha pHc. 24(11).

B cootBeTcTBHM ¢ popmynavu 36(28)—38(30) u panee BHIYHCJACHHBIMH
3HaYeHHAMH Ah U hypy HMEEM:

4,
A=30 ( 0,47 + 0,023 %))(—]{—659—) =22 M

3,0
B=30 [0,95 —(0.84-4 —0,25) —3—0] =019 ¥;

1
2,=22+4 w(l —-2.40+1)2240,19) =15 m;

23=06+37=43 m.
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Bosmosoe faB/ieHKe B Touke 2 (TOUKA MaKCHMAJbHOTO YAapa BOMHEI)

onpenensietcss no gopmynam 34(26), 35(27) u Ta6n. 21(10) n 22(11)
p,=1098-1.18-3,0 =53 tc/m2

OnpegensieM NOJOXKeHHE OCTA/bHBIX XapaKTePHBIX TOYSK 3MIOPhI H BOJ-

HOBOE AaBJenne B HUX no Gopmynam 39 (31)
4-30
= — 61,2 =08 M, =04p, = 0,4.53 = 2,12 1c/m2
l; = 0,0125 Tre—1 0,0125.61,2 8™, p 32
1, =00325-612=20 ™, p=0,1p, =053 tc/m%
I,=00265612=16 M, p=04p, =212 1c/m2
1,=00675-612=42 M,  p=0]1p,=053 1c/M2,

31'[10[)8 BOJIHOBOTO AaBJieHWd Ha IJIMTHI NpeACTaB/JieHa Ha PHC., 27.

Puec. 27. dniopa MakcHMa/ibHOrO PacUeTHHIO BOJNHOBOrO fAaBie-
HHA Ha nAuThi (k npumepy 7).

2.17. Ilpu NpoeKTHPOBAHHH COOPYXKEHUII OTKOCHOro npoduasa (HAu npe-
AycMaTpHBas KpenJeHHe OTKOCOB) H3 PBAHOTO KaMHS, OGbIKHOBEHHBIX K da-
COHHBIX GETOHHBIX HJH Kese306eTOHHBIX GJIOKOB BEC OTHEJNBHOrO 3JeMeHTa

G unu G, 1C, COOTBETCTBYIOIIHII COCTOSTHHIO €ro MpeJe bHOTO0 PaBHOBECHS

OT AeHCTBHS BETPOBBIX BOJH, HEOGXOLHMO ONpee/faTh:

NpH pacnoJOKeHHH KaMH{ HJH 6/70Ka Ha y4JacTKe OTKoca OT BepXa co-

opyxKenns o ray6unsl 2=0,7h no dopmyie

hiX

G=- Fon ; 41(33)

M T

(7 - 1) V1i+md

To ke npu 2> 0,74 no dopmyae
3 (7,522)

G,=Ge ‘"™, 42(34)

ThE pg — KO3 HUHEHT, NPHHHMAEMbi# N0 Taba. 24(12).

2.18. Tlpu mnpoekrtupo- Tabauya 24(12)
BAHHH KpenJeHHA OTKOCOB Koadppunuenr g M
COOPYIKEHHH H3 HeCOpTH- HauMmeHOBaHIe 3AeMEHTOB
pPOBaHHOl KaMeHHOH Ha- Habpocke yra ke
O6pockH HEO6XOLHMO, HUTO- « 0,025

- aMeHb . . . . . . . . ,025 -

Oui sHauerne KOS(pHIKeH: O6bikHOReHHbIE GeTOHHbIE
Ta ep 3€pHOBOTO COCTaBa 6A0XU . . . . . . . . 0,021 —
HaXoAuJ0Ch B TIpaHHUax Tetpamoasl . . . . . . 0,008 0,0053

i Junogel . . . . . . . . 0,0057 0,004
3alITPHXOBAHHOH N SOHH, Tpubapsi . . . . . . . 0,0057 0,0034
IpPHBEAECHHOH Ha Fekcazern . . . . . . . 0,0043 0,0034
puc. 28(13).
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3naueHHe XoadHUHeHTa ep AOMKHO onpelensThea no dopmyse

=17 G; . Dul
ep= oD 43 (35)
rae G — Bec xaMHA, onpepenseMblii no TpeGoBaHHAM N. 2.17 Hacrosumed raasw, kre; G; —
Bec KaMH#, GONbIIHA HAH MeHbIUHAi PacyeTHOro, KIe; Dfu H D — nuamerpw ppaxuuit xam-
HA, CM, IpHBEACHHble K AHAMETPY UIapa, HMelolUlero BeC COOTBETCTBEHHO G:u G
3epHOBO#i COCTaB HECOPTHPOBAHHOI KaMeHHON HaGpOCKH AAfl kpen.e-
HHA OTKOCOB, COOTBETCTBYIOLULHIH 3aLITpHXoBaHHOH 30He (puc. 28(13)), cae-
AlyeT CYHTaTb MNPHTOAHBIM TONBKO AJAA  CcoopyxXeHHH BbicoTolt Hoc
(puc. 24(11)) c 3anoxeHueM otkoca HocMa, IPH 3TOM 3HAUEHHE Mq KOJXK-
HO HAXOAHTHCA B Opejenax 3<<m.<5, a BHICOTAa BOJHB — 3 M u MeHee,

100%]
.\' N
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30 ] i\p,\
, NN
b NSNS
\
70 AN
60 p——- - AQ J
50 : SN
fpanuyer 30461 Gonycmumozo (\ NN
3eprobozo cocma&a\\ ’ \
40 \ SRS
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30 A
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20 AR 4
SN
10 TN
; ] N>
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Ogpr 007 00% 005 01 0,2 04 10 207

2’

Puc. 28 (13). 'paguk 115 onpefeneHus AONYCTHMOrO 3ePHOBOFO COCTAaBA
HECOPTHPOBaHHOH KaMeHHOH HaG6pPOCKH AAS KPenneHHA OTKOCOB,

HMcnosib3oBaHne HecOpTHPOBAHHONW KaMeHHOW HAaBpPOCKH («ropHO#l Mac-
Cbl») A8 YKpenJeHHS OTKOCOB 3€MJ/fIHbIX COOpPYXEHHH # GeperoB BOJOEMOB
AOMyCKaeTcsl NMpH 3HaueHHAX KO3GhOHUHEHTa Pa3HO3EPHHCTOCTH MaTepHana

Dy,
sA:D_m < 35.

Tpumep 8. Onpenennte BeC KaAMHSl ¥ COCTAB Pa3HO3EPHHCTOrO Kapbep-
HOro MaTtepuaJsa (TOpHOIf Macchl) NPH TeX e, UTO H B nmpHMepe 7, HCXOA-
HbIX JaHHBIX. YAelbHblii Bec MaTepHana KaMHsa yy=2,6 1/M3. Kameub pBa-
HBI, HeNnpaBUABbHON reoMeTpHUecKolt GhopMbl, pne=0,025 (cM. Taba. 24(12)).
Pacyer nponsBeseM s yyacTka OCHOBHOIO KpenJieHHSl — OT riy6HHBI 2=
=0,7h%=07:3,0=2,1 m no rpe6HA nAOTHHB (B Npefgesax OTMETOK OT
+4,8 50 —2,1 M).

PacueTHbifi Bec KaMHf, 00eCrneuHBaIOIHA ero COCTOfHHE NpeAebHOro
paBHOBecHs, no Gopmy.e 41(33):
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,25-2,6-3, .30
-;,)6—25-39;—0-2——. = 0,53 te¢.
(—1-—1) YTTa

Beons kosdpduuuenrt 3anaca ycroituusoctu 1,1, npHHHMaeM Bec KaMmHsi
G=1,1-0,53=0,58 1c.
TpuBenennbifi AHAMeTp KaMHS

3 3
G 0,58
= = A = 0,75 M.
Du 1/ 05247y ‘/ osaas

IMpouenTtHoe coaepkanue dppakiiit B HeCOPTHPOBAHHON Pa3HO3EPHHCTON
CMecH KapbepHOTrO KaMeHHOTO MaTepHa/a onpelejsercs no rpaduky, npuse-
neHHoMy Ha puc. 28(13). PesysbTarsl pacyetos cBefleHbl B Tabna. 25.

ag=

JonycTuMoe npouUeHTHOe cojepXKaHne Tabauga 25
¢dpakuuii TpyHTa B HeCOPTHPOBAHHOH Ka-
MEHHO-IrpaBHAHON CMeCH onpefiesIeHO Ha Oc- JlonycTmoe coaep-
HOBaHHH HHXXEH3JI0XEeHHOro. oraa? e waue, %
BepxHfifi W HUXKHAS KpHBbleé Ha DHC. or 20
28(13) sBAfIOTCA HHTETPaJbHLIMH KPHBLIMH
pacrnpejeneHds KPYMHOCTH 'PYHTa B CMecH, > 75 10 72
KOTOpbie OFpaHHYHBAIOT MPOLEHTHOE COAep- 5075 38 8
wanHe ppakuun Dm' W Menbue ee B 06luedt ?g‘gg % g
Macce HecOPTHPOBAHHOIO TPYyHTa, 5-10 3 3
OnpegennM, HaypHMmep, AONYyCTHMOe Menblie 5 10 3

B HalieM cJyuae NPOLEHTHOe COAep-
JKaHue 3epeH, KPYNHOCTb KOTOPHIX HAaXoOAHTC B AnanasoHe 25-—50 cm.
Pacuernas kpymHocts D=75 oM. Jlnanason OTHOCHTE/JLHOH KPYHMHOCTH

Dy 25 50
5D=m.=ﬁ+73=0’33+0’66,

Ha rpa¢uke, npusesienHoM Ha puc. 28(13), npoBoauM BepTHKaNb yepe3
Touky ep=0,33 10 nepeceueHusi c BepxHeii KPHBOH M uHTaeM OTCUET Ha Bep-
THKaJbHOH ocn — 25%.

. TpoBoxum BepTHKaib uepe3 TOuky ep=0,66 n untaem orcuer — 52%.
Pasnocts 52% —25% =27%.

AHanornunbiM 06pasoM onpefleisieM NPOlEHTHOe cOoAepiKanue hpakiui
¢ XpynHocTblo 25—50 c¢M no HHXKHeH KPHBOH H COOTBETCTBYIOLLHE HM OTCYe-
THl Ha BepTUKa/lbHOM ocH rpaduka— 10% u 19%. Pasvocts 19%—10% =
=9%.

3. HATPY3KH OT BOJIH HA OBTEKAEMBIE NPETPAlbI
H CKBO3HbBIE COOPY)XEHHS

Harpy3ku 0T BOAH Ha BepTHKaAbHYI0 ofTexaemyio nperpany

3.1. Makcuma/nbRy0 HAarpysky oT BOAH Qu, TC, HA BEPTHKAJIbHYIO ofTe-
KaeMylo mperpaiy c monepeuHbiMit pasvepamu a<<0,33h u b<0,2h (puc.
29(14), a) npu H> Hiy neobxonnMo onpenensts no opmyJe

Qu = Quudn + Qewdes 44(36)
rae Qum # Qeym —— COOTBETCTBEHHO WHEDUHOHHBIH M . CKOPOCTHO! KOMMOHEHTH Harpy3kH OT
BOJH, TC, Ofpe/ieaseMble 0 GopMyaaM:

1
Quu = T YrbthkyanSy; 45(37)

1

Qm = 5 Ybhk,Pa e 46(38)

85 u 8¢ — KO3DUUHEHTE COYETAHHS HHCPUHOHHOTO H CKOPOCTHOrO KOMTIOHEHTOB MAKCH-
MaJbHOH Harpy3KH OT BOMH, NPHHHMAaeMbie COOTBeTCTBeHHO 1O rpadukam 1 ® 2 puc. 30(15)
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Puc. 29 (14), CxeMBbl k OnpefeieHuio BOJHOBHX Harpysok Ha oG-
TeKaeMble mperpaabl
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Puc. 30 (15). I'paduky snavennii x03OGHUHEHTOB COUETANHA HHEDPHHOHHOLO By (rpa¢uxu 1) K ckopoctHoro 8.
(rpaduxn 2) KOMINOHEHTOB Harpy3xu OT BOJH.



X
[IpY NOJIOXKCHUH Nperpaibl OTHOCHTEVIDRO BEepLUKHHb! BOJIHBI =T; a —— pasMep nperpann no

JIy4y BOJHbB, M; b — pasmep nperpaibl MO HOPMANH K JIyuy BOJHH, M; Ry — KO3(OHUHEHT,
npuHUMaembiii 10 1aba. 26(13); oy ¥ @c — HHEPLUHOHHBIA U CKOPOCTHOM KO3D(HUUHEHTH Fy-
6HHB, NPHHUMAEMble COOTBETCTBEHHO NO rpadukam a u 6 puc. 31(16).

a) 9

“o R . Fpanuya pa.ipg/wr;/m;-
oy lpanuya Paspyutenus N deeywur Bonn R
Py 30 Y

N /-i»/h= Bonn ’ X i
8

r—— 28

03

2.6

08 Koo S ;i i 24

2,2

o1 02 03 0% HIA 20

7.8

Puc. 31 (16). Fpaduku 3HavyeHunii uxep-
ILHOHHOTO &, H CKOPOCTHOrO a¢ K03d-
HHUHEHTOB TAYGHHDI.

30

=
”’80,1 02 43 0% HIA

Tabruya 26(13)

OrHocutenpHblil pasmep
nperpaas afA 0,05 0.1 0,15 02 025 {03 |03
Kos(duument &, 1 097 | o093 | o086 |07 |o70 | 0,62

Bu H Pc — HHepUHOHHDIT H CKOPOCTHON K03(dHUHEHTH (OPMB Nperpaibl ¢ MOMEPeyHbIM Ce-
YyeHHeM B BHAC KDyra, 3JJiMnca M npAMOYro/ibHHKa, NpHHHMaeMble no rpatduxam puc, 32(17).

Mpumeuanusn: 1. Pacuer CKBO3HBLIX COODYKEHHH WM OTAGVIBHO CTOALIHX O6TeKae-
MBbIX TIpEerpaj Ha Harpy3kH OT BOJH ZOJXKeH MPOU3BOAHMTLCH, KaK TPABHJIO, C YUETOM LUCPO-
XOBAaTOCTH HX NOBEPXHOCTH. [IPH HAMHYHM ONBITHBIX AAHHBIX 110 CHHXKEHHIO BJAHSAHHA KOPpO-

3K H MOPCKUX oGpacTanuil BCTHUMHBI KO3Q@HUHEHTOB ¢opmbl HEQOGXOAHMO OfpeAeNATb MO
dopmyaam:

a
Bu = 55 Cxws 47(39)
gc = Cxc' 48(40)

rae Cxu H Cic— YTOYHEHHbIC ONbITHBIC 3HAYCHHA Koaq)qmuuemoa HHEPHHOHHOIO H CKOpOCT-
HOTO COTPOTHBJICHHiL
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2. Tlpu moaxoze BOJIH nox yriom K ofrexaemoli mperpane (B BHfe 3JUIMNCA HJIH NPAMO-
yroabiuka) aonyckaercs Koadduunentel GopMbl ONpPeNeNATs HHTEPNOARIUEH MEXAY HX 3HA-

YEHHAMH N0 TJIABHBIM OCAM.
3. MaxcumalibHy10 Harpy3Ry OT BOAH Qu,

TC, H4 BEePTHKA/bHYI0 06TeKaeMylo nperpany

HM
NpH  3HauewuH G =20 nonyckaetcss UDHHHMATh Qu=Quu. 2 IpH 3HAYEHUH

(ﬂ'i <0,2—Qu=Qcu; B IPYrHX cayuanx Qu CAEAYET ONPene]faTh H3 paja BEJHYHH, NOAY-

™

yaeMblX 110 hopmyJe 44(36) npu pasIHUHBIX 3HAYEHHAX x.

Ilox oGrexkaemMbiMH IIperpalamiu
TOHHMAIOT NpErpaibl, OTHOCHTE/bHbIE
pa3aMepbl KoTophix (a/A) mansl, ¥ 3ag-
$eKT OTpaXKeHUA NPU BIaNMOJeACTBHYU
HX C BOJHaMH He OKa3blBaeT CyHlecT-
BEHHOTO BJMSIHHS HA BEJHUYHHY BOJHO-
BbIX HATPY30K.

PacueTnylo ofecnieyeHHOCTh Bbi-
COT BOJIH B CHCTeMe HeOo6XOAuMo npu-
HHMaTb COTrJacHO n. 4 npHaoxenus |
K AauHoi rnage CHull, a uMenno: aan
CKBO3HBIX COOPYXeHHil B ofTeKaeMsIX
nperpan kaacca I —19%; xnacca 11—
5%; xaaccom 11 u IV — 13%.

[lpn onpenesennn Harpy3ok Ha
COOpY3KeHHs1. HeOOGXONNMO NPHHHMATD
BHICOTY BOJIHBl 3alaHHOH ofecneueH-
HOCTH B CTBOPE COOPYXEHHs H IJNHHY
BOJIHB B npefetax ot 0,8 no 1,4k, co-
OTBETCTBYIOILYIO MaKCHMaJIbHOMY BOJI-
HOBOMY Bo3jaeiicTBHI0. Jnf HasHaue-
HHS BBHICOTHBIX OTMETOK CKBO3HBIX CO-
OpyxeHHH, BO3BOAUMbBIX Ha OTKDPHITHIX

PuiPe

3.
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Puc. 32 (17). Fpadmku 3navequii unep-

nuouHoro B, W CKOpocTHoro B kKosg-

(HuMenTOB GOpMbL  (AAs SXRAUTITHYE-

CKMX MOperpan — CuAOUHbe  JHHHH,

TIPH3MaTHUECKUX — IITPHXOBbIE AHHUH)

B 3aBUCHMOCTH OT 2/b (1aa Q, g u Py)
uan bjla (nan P;).

akBaTOpHAX, JONYCKAaeTCHA pacyeTHylo

oBecneyeHHOCTb BHICOT BOAH B cucteMe mpunuMate 0,1% npu Hannexaiem

060CHOBAHHH.
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Puc, 33, Tpaduxu 3HaveRuit xo3dPuuueHToB coyeTaHndl B 3aBHCUMOCTH
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Puc. 34. I'papuku 3uavennil kKo3pdunuentos coveranuit uHepuUoHHOro ¥, (rpadmkn 1) M cxopoctroro 3. (rpadu-

KH 2) KOMIOHEHTOB Harpysku oT Boan npu HJX =0,1.
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Puc. 35. Tpapuxu 3uavernit kosdpduunenton coueranuii HHepUuOHHOrO By (rpadukn 1) n ckopoctHoro 8. (rpadu-
K0 2) KOMIIOHEHTOB HAarpy3ku OT BOJH npu H/A =0,12.
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Puc. 36. Fpaduku 3navenuit K03(PHUHEHTOB COYeTaHHi HHEPUHOHHOrO 3, (rpaduku 1) m ckopoctuoro 3. (rpadu-
KH 2) KOMIOHEHTOB HarpyskH ot soau npu H/\ = 0,15,
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Puc. 37. Tpaduxu snauenuil k03PPHUHEHTOB cOueTaHHH unepunonkoro d, (rpaduxu 1) u ckopoctHoro 8. (rpa-
bukd 2) KOMIIOHEHTOB HATPY3KK OT BoaH mpu H/A = 0,25,
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Puc. 38 (18). T'padukn snavenuii K09PPHUMEHTOB COUETAHHA HHEPUMOHHOIO &y, (rpadKH 1) u cxopocTHOro 3,
(rpaguxi 2) KOMNOHEHTOB FODH3OHTANLHON HATPY3KH OT BOMH.



PasMepbl noniepeyHOro ceyenus nperpaisl (a, b, d) cieayet onpeaenarts
C YUeTOM BO3MOMHOTO yBe/JWUeHHs WX B NMEPHOJ IKOMIyaTallHH 3a CYeT Kop-
pPO3HH W OGpacTaHWs MOPCKHUMH opranusMaMu. MIHepuHoHHEI H CKOPOCTHOM
K03 uHeHTs (HOPMBI mperpansl fu H Pe, UMEIOUleH GopMY, OTIHYHYIO OT
3JJIMNCA MM NPAMOYTOJIbHIKA, ONPEAe/SIOT Takxe no ¢popmyaam 47(39) u
48(40), rge Ciy ¥ Cyc— ONBITHBIE 3HAUEHHS . HHEPLHOHHOIO H CKOPOCTHOTO
K03bOHIHeHTOB COMPOTUBAEHHH, a @ U b — COOTBETCTBYIOUINE OCH 3JIMICA,
BIIHCAHHOTO B NOMNEPEUHOE CeYECHHEe npenpanbl.
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Puc. 39 (19), T'paduxy 3nauennii ko3 @uuiEnToB yAeAbHOH HATPY3kH oT BOaH Oy,
ey € 1 B,

UucsenHbie 3Hauelus CKOPOCTHOTO Koadduuuenra Gopmbl Be, onpene-
JIeHHbIE 10 TpauKaM, NpUBEAeHIIBIM Ha puc, 32(17), monyckaercss yTOUHSTh
nyTeM yMHOXKEHUS WX Ha NONpPaBOYHBLIA KO3(M(UUHEHT, NDUHHMAEMbIH paB-
HBIM AJS nperpag:

TOABOJAHBLIX LHANHIPHUECKHX, TOKPBITHIX MOPCKHMH o0OpacTaHUAMH, H
NpH3MaTHUECKUX — 4/3;

NOABOJAHBIX M HAABOAHBLIX LHAMIAPHYECKHX, NePHOANYECKH OKpalllHBae-
MBIX — 2/3.

IlAs1 ynpolueHus pacyeToB mpH OnpeneeHHH Qy 10 YKa3aHUAM HpHMe-
yaHus 3 peKoMeHayeTcs M0Jb30BaThCA rpadukaMu Ko3QQHILHEHTOB coyeTa-
nuit 6, npuBeJeHHBIMH Ha pHc. 33, B 3aBHCUMOCTH OT X=Quu/Qem HIH
Gun!G e, OTHOCHTEIBHOM Ty 6D HIN W OOrOCTH BOMHDI Mh.

[lo napamerpy X oupenensiiorcsi HanGoJbillee OTHOCHTENbHOE YHANeHKe
nperpajbl OT BEepLIHHEI BOJNHBI X=Xx/A B MOMEHT MaKCHMyMa BOJIHOBOH Ha-
rpy3KH, — COOTBeTCTBYlomUe efi KO3QUIIHeHTH coyeTanHs &y ¥ ¢ B — BeU-
ynna Q. Hanee, 3anaBasicb HeCKOJBKUMH 3HaYeHHSMH X, MEHBIIHUMH, YeM

53




noJlyueHHoe 1o pHc. 33, onpeneasior no popmyne 44 (36) 3navenns Q, U3 Ko-
TOpHIX BoiGupaioT HanGoabitee. [Tpy sToM KoadduiHenTs coueTanns oy u de
QU1 BHIGPAHHOTO 3HAUeHHs X ONIPelesoT Mo puc. 33 HAN A9 COOTBETCTBYIO-
el OTHOCHTEAbHON ray6HuiLl no puc. 30(15) u 34—37.

Jlnf npeABapHTe/ibHLIX PACueTOB AONYCKAETCH ONpeAensiTh BeAHUHHY X
no puc. 33, He BapbUPY#, KaK Bbillle YKa3aHO, HECKONbKAMH 3HAUEHHSIMH 3TOH
BEJIHYHHDbI.
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Bepuiuna  Bonnor
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Piic. 40 (20). Tpaduxn suavenuit kosdduunenta 7

1-npu H: =05 u X: h=40; 2-npn H: T=0,5 1 7 :Aa=20, a Takxe npn H: 7\=02 ®
X:h=40; 3— —npu H: )\—05 nih: h=10, a TaxKe npu Ff : =02 n h: h=20; 4—npn H : Tem0,2¢
u7R: h=10.

3.2. ¥YaenbHylo Harpysky or BoJiH g, Tc/M, Ha BepTHKA/NbHYI0 OGTeKae-
MyIo Nperpajy Ha ray6uHe 2, M, IDH MaKCHMa/ibHOH Harpyske Qy (pHc.
29(14), a) neo6voaumo onpenensits no Gpopmy.e

7 = quuBan’+ Gendic, 49(41)

TA€ Gum M em — HHEPUHOHHbLIA W CKOPOCTHOH KOMNOHEHTH! yIe/bHOH Harpysku or BOJH, T¢/M,
onpefensieMble 1o dopmynam:

#2b2 h .

Tau =15~ 5 kobedu 50(42)
2 h?

Gen =173 nb = ke 8o 51(43)
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8cu 1 Oxe — KO3DPHUMEHTH COUETAHHS HHEPUHOHHOTO H CKOPOCTHOrO KOMMOHEHTOB YAe/b:
HOIl HAarpy3Ku OT BOJIH, NPHHUMAEMble COOTBETCTBeHHO MO rpaduxam | u 2 puc. 38(18) npu

3HaueHHW X corjacHo TpeGoBaHusm n. 3.1 HacTosugefl rnasel; O M &x — KO3DPHUHEHTH

YAeNbHOI HAarpy3kd OT BOJIH, PUHHMaeMble no rpapukam a ® 6 puc. 39(19) npH 3HaueHuax
- —2

OTHOCHTE/IbHOil TAYyOHHH 2= H

3.3. TipeBbiiienye B3BOJIHOBAHHOH MOBEPXHOCTH M, M, HaJ PacCyeTHLIM
YPOBHEM JOJIKHO OlpefesiThc no popmye

q=1h, 52(44)

rae 1) — OTHOCHTeJbHOe [IPEeBLIIICHHC B3BOJIHOBAHHOI1 NOBEPXHOCTH, onpeaeasiemoe no
b— | |

puc. 40(20).
1 0
\\ A/h=10
002

00%
\\ ___,_/ 20
e sl 35

006 AN ¥ |

2 03 04 05 06 07 08 09 H/A
[ & 1+

008

010 \

’ N

002 \
I 7

va

oA <

\.

Zwifgc

Puc, 41(21). [Fpadukn 3HaueHnii OTHOCHTEABHBIX OPAHHAT _zQH—l H
;QC_Q‘ )

[TpeBrllleRHe cpeaHeil BOJHOBOH JIWHHH HAA pacueTHnIM ypoBHeM AM, M,
ClefyeT onpelensiTh no GpopmyJe

AH = (75 - 05) b, ' 53(45)

rae .TTn—-OTHOCHTQJIbHOe TnpeBLIlelie BEPIHHBE BOJHBI, onpefesseMoe no puc. 40(20) npu
sHauenun x=0.

3.4. Harpysku ot BoJH Q M ¢ Ha BepTHKaNbHylo o6TekaeMylo nperpaay
npu 11060M ee pacnojoXKelHH X, M, OTHOCHTE/IbHO BEpILUHWHBI BOJHbI CjAedyeT
onpeaensiTb COOTBETCTBEHHO no (¢opmyaam 44(36) u 49(41), npu 3TOM KO-
3¢ PuLHeHTH 8y H O NOMKHBI NpUHMMAaTLCA No rpadpukaM 1 u 2 puc. 30(15),
a Oyu U dxc —no rpadukam 1 u 2 puc. 38(18) ana paHHOrO 3HAYEHUA OTHO-
CHTeJIbHO# BeJHUYHHBI

==
X = r .

3.5. Paccrosinune zgu, M, OT PaCueTHOro ypOBHS BOABI 0 TOUKH MpHJOXKe-
HASI MaKOMMaJabHOH HarpyskH Qu Ha BepPTHKANBHYIO oGTeKaemylo nperpajay
Heo6X0AUMO onpeaeasiTh No popmye
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1 .
o= b‘; (QHM?‘HzQ" + QCMBCZQc)’ 54(46)

rie ®y # 5 — Ko3ddHuHeHTs, npuHuMaeMble no rpadukam 1 u 2 pic. 30(15) npn x,
COOTBETCTBYIOIIEM MAKCHMAJLHOMY SHAUEHHID Qy;
2Qu W Zgc — OPAMHATL TOUEK NPILIOKEHHA COOTBETCTBENHO HHEPUHOHHOTO H CKOPO-

CTHOI'O KOMIIOHEHTOB CHI, M, onpejeisemMbie 1o Q)opmynaM:

Zgu= {.L,EQ"T; . 55(47)
2q0 =tZgl: 56(48)
0 01 0,2 03 04 T
Hu l I
===HlZ=0,2 A
LX) pe— ey e
-~ -—
e 4
Ve ~
, i
A N e R Ve
/ 4’ Vv
!y / \
72 _ / / / .~
’ Yy s>
!/ / 2
/ /
7’7 I'I/I'// ~ -//[’—* .
174 Z 1ix=0,2
== /|A=0,2 - 72
//// j/ - ¢
10 _/77;,(_ . "““"’f‘//)s)/ 0,5
Wﬂ/w [,
7))
039 —= ’//l s
= // /
%/ T 3
08 0/’ //7/’
// / ’_P’—-"‘
157 q/ L~ 70 ’
07 // 1 ///
- y ’ TI/_L/ 1‘
06 A 1
s /
//ﬁ,’ /
a J
04//8 / /
] 7/ -1
// ) 4 P e 1 15/-
7 // / /// /,,—-"-;f{ 2
0.2 - /,/" 2
’ P =T

2 0,8 04 z

Puc. 42(22). Tpadukn 3uavenuii MIEPUHOHHONO .y H CKOPOCTHOTO ¢
kosdduritenton dasni.
ZQu W 2Qc — OTHOCHTENbUbIC OPIHHATH TOYEK MPHAOKEHHs HHEPUHOHIOrO H CKOpoCT-
HOTO KOMMOIIEHTOB CILI, NpHHHMaeMble MO TpagukaM puc. 41(21) (zg, —
no rpaduxy 1,_ch —no rpadukam 2);
fty H P — HHEDUHOHHLIT H ckopocTHONl KoO3(QduuHeHTH a3bl, NpHHHMaeMbie 10
rpadukam puc. 42(22).
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H:A=0,1—0,5. (Kaxnoi OTHOCHTE/IbHOU IyGHHe H : A COOTBETCTBYeT CBOSl FOPH3OHTAa/IbHAA LIKaja X),

sdppunreHTa N NPK

aueHHH KO

Puc. 43. Tpaduku 3u



Paccrosiine zq OT pacuyeTHOro YPOBHS IO TOYKH NMPHJIOKEHHSI HArpysKu
ot BoJH Q npu J1060M yAa/jleHHH X Nperpajibl OT BePUIHHBI BOJHLI cjelyeT
onpenesith no gopmyse 54(46), npu 3T7oM KO3 UHIUHEHTH 8y H 8¢ AOJKHBI
npuHUMarbest corjacko rpadukam 1 u 2 puc. 30(15) ans nannoro anaueHus
OTHOCHTCABLHOH BCJIHUHITLE

;:

>’||>g

K nn. 3.2 u 3.3. Ing nocTpoeHrs 3MIOpLl yAeIbHON BOJHOBOH Harpy3Ku
10 BLICOTE MPerpajbl, COOTBETCTBYIOMEN Qu, 11€06X0AHMO OnpesennTh 3Haye-

HHEe X IJs 3TOro MOMellTa BpeMeHH, PYKOBOACTBYACH YyKa3aHHAMH NpHMeua-

Hus 3 kK n. 3.1. [Janee a/ist 3TOro 3HaueHH X — ONpENENHTb 1O YKa3aHHsaM
1. 3.2 3naueHUs Oxx M Oxe ¥ MO N. 3.3 MpeBbiLIeHHEe B3BOJHOBAHHOM NOBEPX-
HOCTH M, HCIIONB3YS NpH 3TOM rpadukh, npuBeleiilvle Ha pue, 43, no KoTo-
PbIM 3HAaYeHHe 1) MOXKHO ONpefesNHTh B GoJlee INHPOKOM JHara3oHe HCXOAHBIX
napaMeTpoB, ueM N0 rpaguky, npuBefeHHoMy na puc. 40(20). 3arem no
n. 3.2 — onpeaenuTb 3Hauettts g Npr 2=FH, 1 1 HECKOJILKHUX MPOMEXKYTOUHBIX
3HAYEHHSIX 2 H MOCTPOHTH 3NIOPY corsacHo puc. 29(14),a.

ITpu HeoGX0AMMOCTH ONpeeaHTb MAKCUMAJIBIloe 3HaYeHHs yieNbHOM Ha-
TPY3KH OT BOJIH ¢y Ha 3aJaHHOM 3arayGJeHHH 2, CeAyeT ONpeAesnuTb ¢ Nno
(dopmyne 49 (41) ana psaga nocneaoBaTeABHLIX 3HAUEHHH X H BBIOpaTh MaKcH-
MaJbHoe, HanGoabllee 3nayentie x onpeaensiercst 1o puc. 33 no napameTpy
X=quu/Gen, @ COOTBETCTBYIOLIHE 3HAUEHHsT KO3DDHIUEHTOB COYETAHUST Oyy H
8xc 1o puc, 33 uan 38(18) u 44—47. B obmem ciyuae 15 KaxAOro 3Haye-
HHSI Z CYUleCTBYET CBOE 311aYeHHe X, COOTBETCTBYIOILEE §y.

Ha puc. 48 1 49 npuBeaennbl rpaduky A5 onpefeneHus 3HauyeHuil 0.

€, B GoJsiee WIMPOKOM [JllanasoHe HCXOAHLIX MapaMeTpoB, YeM Mo rpauKam,
npgsesennnIM Ha pue. 39(19).

Harpysky ot BoJiH 1a mperpajbl HEnoJNHOM BLICOTH (puC. 50) HAAMEKHT
oripefleIfTh NO 3MI0pe YAeBHOI HATPY3KH OT BOJIH, IOCTPOEHHOi B Npeaeaax
CMOYEHHOIT BbICOTHI aperpajbl: Ha nperpajgbl, He AOXOAfALIHE A0 AHA OT 1) A0
Zy— OPANHATH HHKHETro cpe3a nperpannl (puc. 50, a), Ha 3aTonseHHble npe-
rpafibl OT 2y — OPAMHATE BEPXHETO cpe3a nperpaasl — a0 /[ — opAuHATLI AHA
(puc. 50,6), Ha 3aToneHHYI0 mperpany, He AOXOASILYIO A0 AHA, — OT Za AO
2y (puc. 50, 8).

OpaHBATHL TOYKH NPHIOKEHHS HAarpy3KH OT BoJi Q onpegessior no
HeHDPY MJIOWAAH 3MI0PLl ¢, Qu NPUHUMAIOT M3 pAJa BeawunH -Q, momyuen-
HBIX TIPH PA3/HYHDLIX 31aYelHAX X,

Tlpn nocTpoenun 3MiOPLl yAeAbHOR BOJANOBOH HArpy3KH AONYCKaeTcs
NPHIAMATDL DABHOH HYJI0 CKOPDOCTHYIO COCTABASIOILYIO BOJHOBOrO JaBJeHHA
Ha riy6uue, pasnoit 0,3}, U HEepUHOHNYIO — Ha riy6une, pasuoit 0,51.

K n. 3.5. Ciietyer 3aMeTHTb, UTO 2qu U 2¢c — OTHOCHTENbHbIE ODAWHATHI
TOYEK NMPHAOKEHHS HHEPUHOHHOTO M CKOPOCTHOTO KOMMOHEHTOB CHJI onpefe-
Jieltbl /1 X, COOTBETCTBYIOILETO MAKCHMAJIBHOMY 3HAYEHHIO 3THX KOMNOHEH-
T0B. M3MeHeHHe BEIHUHNLI ODAMHAT TOUEK NPHAOKEHHS .KOMIOHEHTOB CHJ

NpH J060M 3HAYEHHH ¥ (MOJIOXKHTENIBHOM HWAH OTPHILATENbHOM) YUHTLIBAET-
cst KoapduuuentaMu Gasbl py 0 pe. DTH Ko3pPHIIHEHTH MOTYT GLITH Onpee-
JeHpl Mo rpadiHKaM, NpHBefeHHBIM Ha pHc. 51 1 52, B 6oace mHPOKOM AHa-
11a30He H3MEeHeHHsT HCXOAHDIX 11apaMeTpOB, ueM Mo rpadHkaM, npHBeAenibM
Ha pHC. 42(22). _ _

Mpumep 9. D ano: I7=30 M; krz=5,7 »; 1=10,6 c. PacueTnas ckopocTb
setpa W =28 M/c; 306aThl nepnen UKy Isplb FaBHovy ayuy; me=>50. Tpe-
GyeTca onpejejiuTb MaKCHMAJbRYIO 1arpy3Ky OT BOH Qy H paccTosiiHe Zom
OT PacyeTHOro ypOBHs BOJLI A0 TOUKH MPIIOKCHHA MAKCHMaAbHOR HAarpy3Ky
Ha KosnouHy d=4 M coopyxenus I knacca,
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Pmc. 44. Tpaduku 3nHaueHnii k0o3Q@PHUMENTOB COYETAHHS HHEPUHOHHONO d,, (rpaduxu 1) M ckopocTHOro ¥, (rpa-

¢uxu 2) KOMYOHEHTOB YLelbHOM rOPH3OHTAALHORK HAarpy3kn OoT BoaH npu Hja = (1.
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Puc. 45, Tpaduku 3pauennii K0O3pPHUHEHTOB COUETAHHA HHEPUHOHHOrO 3y, (rpaduku 1) u CKOPOCTHOTO 3 ¢ (rpa-
duKH 2) KOMNOHEHTOB YAEAbHOH rOPM3OHTaABHOH HArPy3KH OT BOAH Npn H/A =0,12.
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Puc. 46. Tpadukn 3Hauennii x03ddUUNEHTOB COUETaHUA MHEPIHOHHOrO By, (rpaduxn 1) n CKOPOCTHOTO %¢c (rpadu-

KH 2) KOMIIOHEHTOB YAeJIbHOI rOPH3OHTaAbHOH HarpyskH oT BoaH npu H,A =0,15,
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Puc. 47, Tpaduxu sHavennit xo3(dHUHEHTOB COUETAHHA HHEPLHOHHOTO B, (rpaduku 1) U CKOPOCTHOTO By (rpa-
¢ukn 2) KOMIOHEHTOB YIelbHOH COPU3OHTAAbHOH HATPY3KH oT Boan mpu Hk =0,25.
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Puc. 48. Tpaduxu smadennfi  kosdduunenton Puc. 43. paduxu 3uavenuit kosdpduuucuros Puc. 50. CxeMa pactera Harpy3ok OT BOAH
YA€AbHOH Harpyskd ot Boau 0. YACAbHOH HArPY3KH OT BOMH €.

Ha o0TeKaeMmble TNperpaabl HEMOMHOH Bbi~
COTHE,



Pewenue.
1. ITo popmyane 187(151) onpenensieM CpeLHIOK NJIHHY BOJIH B I1y6oKo-

BOJAHOH 30HE
- ,81.10,62
Aogl= 9—2-5-1?— =175 M,

0 01 0,2 0,3 04 z

— =~
Hu | —==H/X=01 |
— HfR=0,12 o
/’ h=12\
1,8 ATt
e
/, \
16 7 ZSAN N
// 20 ~._ A
v N
7 - HFe
40 |
Pt /-.‘_ 15
// 7\/?}'15’”‘
// ///
7 = 13
4 /
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1
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/] ———HfR=0,1
£ ——H[A=0129
/
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(74 £ b
41 0 or 02 63 ok 3

Puc. 51. I'paduxn 3Havenuil MHEPUHOHHOIO yy H CKOPOCTHOTO {ie
ko3ppuunentos passt npu HA =01 u 0,2,

2. Pacuétnas o6ecneueHHOCTh BHICOT BOJIH B CHCTeMe OmpenensieTcs no
ta6a. 89(35) 1%. OnpeesnsieM 31eMeHTH BOJIH Y COOPYKEHH:
BHICOTY BOJHEL 19%-HO# ofecme4eHHOCTH BHuucAfeM To ¢opmyse
191(153); b 3
npH = = i'—7—5-= 0,171 no rpaguky 1, npusefenHomy Ha puc. 125(42),
T
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onpenenseM k, = 0,915; mo ycaosuio sagauu K, =1,0;
npu Tﬂ— =0,171 u 1:m,= 0,02 no rabn, 105(39) onpeneasiem k,=0,9;

ra
npu %’—Z: 9’8218;30 = 0,376 no rpaduky, npuBeaeHtomy Ha puc. 117(39),

onpejeasiem Ry = 2,28, Toraa hiy = 0,915-1,0-0,9-2,28-5,7 = 10,7 M,
0 0,1 0,2 0,3 0,4 T

K ()
1, W]
——~H/X=0,15 .
1,7"_1_H/x=0)25 4 A’/
/
/ L-'l-s—
115 ,/ / =1
/ - 20|
V /’r /r""—
P
W 7
s s ﬂ e
I/ s
7:2 ‘F 7 'I Z w
| // -
|/ 20 — b =27
1,1 i / L 40 %,V——
I / L1
I/// // 77
10 II' - /e
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40 13
29 }4 4 e WA=015

/A =0,25

K
\

S
AN

10

¢ 91 4z 45 s = !

Puc. 52. I'paduxi 3nateHuil HHEPLHOHIOIO fy 1l CKOPOCTNOFO {¢
xoadduunentos dasst npn H/X = 0,15 u 0,25.

....——~0171 “'—1_% ——'——'——1 . —00] o P 123 1

=0, u — =0, iC., 4

np“ - 2 9.81.10,6° HC ( ) onpejensaem
= =085, or Kyaa A= 0,86')1-,'( = 0,85~ 175 = 149 M.

7\1‘.71
3. MakcuMaJbHyl0 Harpysky or BoaH Q, onpegensiem no m, 3.1.
64



Tpu —;:=%=i%=0,027 no Tta6a. 26(13) onpeneasem k,=1,0.
H _ 30 L 149
Ipu A=_1-4—9_0,2 =07 = 13,9 no rpadukam a u 6, npuse-

JeHHbIM Ha puc. 31(16), onpepensiem cooTBercTBenHo 9,=0,88 ¥ a.=1,77.

Mo rpadukam, npusesenHniM Ha puc. 32(17), AAS KPyrJAouuAMHIApHYE-
ckoit mperpaau onpeneasem B, =B, = 1,0.

Hanee no dopmyae 45(37) onpenensem
Qu =-}1-.1,0-3,14-4,02.10.7.1,0-0,88.1,0 = 1186 rc,
u no dopmyae 46(38)

1
Qeu = 75-1,0-4:10,72.1,02-1,77.1,0 = 67,3 7c.

118,6
Mpu X = %: =575 = 1,76 no puc. 33 HaXOAHM MaKCHMaJabHOE 3HA-

uenne x = 0,172 u 3Hauenns kospHUMEHTOB B, 1 3, mpu = =0,2, %
= 13,9 (nmo wuHTepnoJsUHH). _

Hanee no dopmyne 44(36) BruucaseM Q, ars x = 0,172 u aas pana
MEeHbIIMX 3HaueHHA X. Pe3yabTaThl BLIYHCAECHHH cBoauM B Taba. 27 u
BHOUpaeM U3 HUX HauGoabluee 3Hauedue: Q, = 137,3 npun x = 0,14,

Tabruya 27
x i Q. ™ c Qe T Qy, T
0,172 1,02 121,0 0,13 838 1298
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, PacCTofHHE Zgu OT PacueTHOrO YPOBHS BOJbI A0 TOUKH NPHJOXKE-
HUSi MaKCMMa/JbHOM HArpysku ompenenseM mo m. 3.5.

ﬂpn—?— =02 u %= 13,9 no rpabukam | u 2, npuBeAEHHHIM Ha
puc. 41(21), onpenensiem cooTBeTCTBERHO Zgu = 0,08 1 Zqc = 0,035.
Mpu x = 0,14, 17 =139 u L;—=0,2 no rpadHKaM, TpHBEJEHHHIM Ha

puc. 42(22), onpexeasieM p, = 0,85 u p.=1,7.
o dpopmye 55(47)

200 = 0,85-0,08-149 = 10,1 m,

ITo popmyne 56(48)
20c= 1,7.0,035-149 = 8,85 M.

[To popmy.e 54 (46)

1
20u =173 (118,6-1,01-10,1 4 67,3-0,25-8,85) = 9,87 M.

NMpumep 10. Jano: H=15 M, hsx =6,5 M, A=65 m. TpeGyeTtcsa onpe-
neanTb Qy, Zom M X Ha cBalo 3cTakaab (coopyxenue II kiacca) KBagpaTHOro
ceyenus a=0,6 M, a TaKXKe BOJHOBYIO Harpy3Ky Ha BTOpoOil psin cBail, yaa-
JIEHHEI{ OT MEePBOTO HA PaccTosiHde 7 M, B TOT XK€ MOMEHT BPEMEHH.
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P euleHue,
MaxchOaanyro Harpysky Qu onpeneasiem mo n. 3.1.
Ipu == T 0,0924 no ta6a. 26(13) onpeseasem k,=1,0.
15

[pu TH =—-—-O23 h 255 10 no rpaduxam @ u 0, npuseseH-
HHIM Ha pHC. 31(16) onpexxe.rmen; COOTBeTCTBEHHO @, = 0,88 n o, =19,

Ipu % =-:— =1 no rpadukaM, npuseseHHmM Ha puc. 32(17), onpe-
npeaseM B, =162 u B.=1,2,

CoraacHo nosicHeHHI0 K 1. 3.1 Aad nmpH3MaTHuecKoM Mperpaisl yTou-
HAAEM YHC/IEHHOE 3HayeHue KosdduuueHta QopMbl YMHOXEHHEM 3Haye-
Hus B, mosyuennoro no puc. 32(17), Ha nonpasousn# Koa(puunent 4,3,

rTorga 8, = 1,2 T = 1,6.
Mo dopmyne 45(37)

Qum ='-1—~ 1,0.3,14-0,62.6,5.1,0:0,87-1,62 = 2,6 c.
ITo dopmyne 46(38)

1
Qew = 75°1,0-0.6-6,52:1,0¢:1,9-1,6 = 6,4 1c.

Ipu 2662 = 0,41 no puc. 33 HAXOAHM MAaKCHMaJAbHOE 3HauYeHHe
- N H x
x =0,033 u 3nHaueHus koapduuHeHTOB 3, U B¢, Npu = 0,23, = 10.

HNanee 1o dopmyre 44(36) shuucasem Q aas X =0,033 u a1a paaa
MEHbLUKX 3HAueHHH Xx. Pe3y/ibTaThl mpubejensl B TaGa. 28; M3 HHX Ha-
XOLHM Hauboabliee 3HaueHxe Q, = 6,87 1c mpu x = 0,03.

Tabauya 28
* L" Qi T 3 Qerle, 7€ 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. 2om onpeu,enue.w no m. 3.5.
IMpu -_— =023 u 7 =10 no puc. 41(21) onpeaeasen Zon=0,09 u

Zoe=0, 021 _
npu x = 0,03, —f_—l =023 u —);l— = 10 no puc. 42(22) naxoxum: $,=0,49
=1,1
Ho @opmyae 55(47)
= 0,49.0,09-65 = 2,87 M,

[lo dopmyne 13(48)

20, = 1,10-0,021 .65 = 1,50 .
ITo ¢popmyne 54 (46) nHaxonum

1
Zqu=58T (26-0,35-2,87 + 6,4-0,93-1,50) = 1,69 .



3. las BTOpOIO pasa cBafl, yAaJeHHbIX OT BEpIUMHBL! BOJIHBI HA OT-

HOCHTe/ILHOE PACCTOSTHHE Xp = X + — —7— = 0,03 + =0,138, onpenensem Q
H 2q. _
Mo puc. 30(15) npu x, = 0,138, %=0,23 " %:10 naxozum 8,—1,05
=0,21,

Hanee no popmyne 44 (36) soiuucaseM Q=2,60-1,05+6,4-0,21=4,10 Tc,
no ¢opmyJe 54 (46) Haxonnm

1
20=%10 (2,6-1,05-4,35 4 6,4-0,21-3,37) = 4,0 m.

Mpumep 11. Jasa ecTecTBeHHbIX YCJAOBHI npumepa 9 Tpebyercd ompe-
AeauTh Qum U 2om Ha KodoHHy [1BY d=3 M, momBepraeMyio NepHOMWIECKON
OYHCTKe OT o0pacTanusi 1 KOppo3uH. OnbiTHbIe 3HaYeHHd Cyxc= 5 H Cxu=2.
Coopyxenue I knacca.

Pewenne,

1. MakcuManbHyio Harpysky OT BoJH Q, onpejensem no m. 3.1,

[pu —;.— =% =5 =0,02 no ra6a. 26(13) onpepensem k,=1,0.
Koadpduuuents a, = 0,88 u a. = 1,77 (cM. npumep 9). Koabpduuuents B,
u B, cornacHo npumeuanuio 1 n. 3.1 onpexeasloTcss COOTBETCTBEHHO MO
dopmyaam 47(39) u 48(40):

8, =2—33 2=10,

o dopmye 45(37)

&°
It
<ol o
It

0,67.

Quu = % 1,0-3,14-32-10,7-1,0-0,88-1,0 = 66,5 7c.
ITo dopmyiie 46(38)

1
Qey = ﬁ-1,0-3-10,79o1,0‘«"l,77~0,67 =339 Tc.

Mpu X—%— 1,96 naxoaum no puc. 33 MaxkcHMmajabHOE 3HAauYeHue
0,22, u no puc. 30(15) —3Hauenns 8,=095 u 3 =0,01 npu

x=
%—02 H 7{_ 13,9. Hanee no ¢opmyne 44(36) suiuucasem Q s

x=022 u NpH MEHbUIHX ero 3HaueHusx. Pesy/abTaThl BhlUMCIEHHH CBO-

AHM B Ta6J. 29 u BuGupaeM Haubosblee 3Hauenne Q, =75,7 Tc npu
x=0,14.

Ta6auya 29
x i QP 7€ B¢ Qple, ™ Qy, 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 54 732
0,15 1,02 67,8 0,2 6,8 74,6
0,14 1,015 67,5 0,24 8,2 75,7
0,13 098 65 1 0,28 9,5 74 6

2. Paccrosunue zgu onpepensieM no m. 3.5.

z_Q“ =0,08; z_Qc =0,035 (n. 4 npumepa 9),
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Ipu X =0,14; %: 139 u %:0,2 no rpadukam puc. 42(22) on-
peneasiem
by =085 H pe=17.
o dopmyae 55(47)
2 = 0,85:0,08-149 = 10,1 u.
Mo ¢opmyae 56(48)
2ge =1,7-0,035-149 = 8,85 .
ITo popmyne 54 (46)
Zgu= %T (66,5-1,015-10,1 4 33,9:0,24-8,85) = 9,98 m.
Mpumep 12. lna ycsiosuit npumepa 9 1ipn 2=0 OnpesendTb gy H %, a

TaKKe g B MOMEHT BpeMenH, cooTBeTcTBYOUHHE Qu. [TocTponts aniopy ¢ ass
TOrO K€ MOMEHTa BpeMeHH.

Pewenune,.
1. YaeabHyio Harpysky gy onpeaessiem no . 3.2.
— 30—0
2=0;, 2= 0= 1.
IMpu —7’_02 L 13,9 u z=1 no rpaduxam a u 6, puc. 39(19),

onpezeaiem 8, =1 02 u e, = 0,47. 3navenusn kospduuuentos k,, B, u B,
onpeje.1eHsl B npuMmepe 9.
[To dopmyae 50(42)

3,142.42 10,7
qun = 1,0 5 Tag 1:0-1.02-1,0 = 5,76 Tc/m.
[lo dopmyne 51(43)

2 10,72
Gouw =10 -314-4. 55 1.0-047-10 = 3,03 rc/u.

Tlpn X =375 = 1,9 naxomuu no prc. 33 ¥=0,2, 8,,=0,99 u 3,:=0,02

mm%:@u%=ma

Hanee no dpopmyne 49(41) suiuucaseM g aasg x=0,2 U psla MeHbUIHX
3HaueHHH X. Pe3yabTaThi BHIYHCACHH CBOAHM B Ta6J1. 30 H Bei6HpaeM W3 HHX
HauGosblllee 3HaueHHe ¢y =06,26 T¢/M npu x=0,15,

Tabauya 30
X Bx" quuaxm TC/M Bxc "cuaxc: TC/M q, Tc/M
0,2 0,99 5,7 0,02 0,06 5,76
0,18 0,99 5,7 0,09 0,27 5,97
0,16 0,96 5,5 0,20 0,61 6,14
0,15 0,95 5,47 0,26 0,79 6,26
0,14 ,91 5,24 0,31 0,94 18

2. 3Hauenue g npu 2=0 B MOMEHT BpPeMEeHH, COOTBETCTBYIOMHA Qy, Om-
penensem no dopmyne 49(41). Cornacuo npumepy 9 Qu COOTBETCTBYET 3Ha-
yenne x=0,14. Cornacro Ta6a. 30 npu x 0,14 g=6,18 tc/m.

3. s nocTpoeHHUs 3MIOPHL ¢ NpHU x=0,14 _Ofpese/nM 3HAUYEHHS Guw H
gen no opmynam 50(42) u 51(43) npu z=n; 2=1; 0,8; 0,6; 0,4 u 0, dxn=
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=0,91 1 82¢=0,31 (cornacHo Tadn. 30). PesyipTaThl pacueToB CBEJEM B
ta6a. 31. ITo puc. 43 npu Hi=0'2 H —2— =13,8 onpeaemum ﬁ: —0,28, u no dop-
myae 52(44) h= —0,28.10,8 = —3,02 M.

Ta6auya 31
N L A
1,1 —3,02 1,17 6,60 6,0 06 3,87 1,20 7,20
1 0 1,02 5,76 524 0,47 3,03 0,94 6,18
038 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

dniopa.q npeacTaB/eHa Ha pHc. 53.

PaccunTanHas mo nuollafd SMIOPbl BOJNHOBas Harpyska Qu=137,0 tc.
VBesnuenue 3HaueHHa Qy NpoTHB onpeaenenHoit no ¢opmyse 44(36) cocra-
BHJIO 2,4% 3a cyeT NOrPEIHOCTH NPH NOACYETe MJIOIAAH MO TPaNelHsM.

Mpumep 13. Jauno: H=30 m, hiy = »

— = 2 b
=10,8 M, A=149 M. Onpeneants Qu H 2gm o g=R2 e/ ‘7"72,3 .
GCY.

Ha 3aTOMJEHHYIO NOKPHITYI0O MOPCKHMH 00- A 5,15 < ypolenn
pacTaHusiIMH KOJIOHHY JMaMeTpoM 5 M ¢ ¢

BepXHAM cpe3oM 25=0,1/; Cx.,:—g. \

477___ g
Pemenne. \\_‘

1. TTocTpouM 3MIOPY ¢ ANS HEGKONBKHX \
3HAYeHHH x_=0,1_; 0,12; 0,14 u 0,16. Has \,r._ﬁ.a_’;_ 1
STHX 3HayeHH X TO TrpadukaM Ha puc. 38 i
(18) nraxomum 3HaueHus 8.x=0,74; 0,83; \ 395
0,92; 0,96 1 6:0=0,59; 0,45; 0,31; 0,19. %

Mo Gopiyae 48(40) po=Cre—-3 . On-

penensieM ¢ no dpopmyne 49(41). Pesyabra-
Thl BEIYHC/IEHHH CBOAUM B Tabi1. 32.

Sniophl ¢ NpUBeJEHB! Ha pHC, 54. 284 130
_ HanGosbwee snavenne Q nonyueHo npu o
x=0,14: Qu=157,65 1¢, npuuen 20=14,95 . Pic. 53, dnwopa ¢ x npumepy 12.

TaGruya 32

q, Te/M

- T v Domty -

&M b Se tx o e npu x
0,1 0,12 0,14 0,16

3 109 |09 [037| 806 4,10 8,38 8,54 8,68 5

6 |08 |08 [030 | 716 398 724 743 7,60 %43
12 | 06 | 067 {021 | 600 2,30 5,80 6,02 6,23 6.20
18 | 04 | 038 015 | 520 1,64 4,62 5,06 5,29 5.30
2¢ | 02 |051 [013 | 456 1,39 420 4,41 4,62 4,64
30 100 [05 |012 ] 448 1,31 409 431 4,53 455

Q, T¢ {14653 152,41 157,65 156,73

2o M | 148 14,9 14,95 14,99
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o Paciemneii_ypobens o Pacsemusii_ypobers

g=83870/m . q=8547c/m
A .
3 2 5 6
o .
IN)
12 e e /4
18 78
24 24
=01 30 £=012 9,37 Jip
o Pacyemnsil  ypoBeus vPacvemHmZ ypolbens
qg=8,681c/m 3 q =8,521¢c/ ™M ;
7,60 i
58 1 12
5,29 19 18
4,62 2% 2%
=014 %3 a0 x=016 30

Puc. 54. dmops ¢ k nprmepy 13.
flarpysxu 0T BOMH Ha FOPH3OHTAALHYIO O0TEKaeMyio mperpany

3.6. MaxcumanbHOe 3HayeHHe PABHOAEHCTBYIOLIEH HArPY3KH OT BOJH P,
TC/M, Ha eJMHHIY JJIHHL TOPU3OHTaJNbHOH O6TeKaeMOd MNperpajisl, pHC.
29(14),6, ¢ nonepeunsiMu pasmepamu a<<0,1A, M, u b < 0,14, M, KoAXKHO on-
pellensiTbes no Gopmyae

P=YPZ+P? 57(49)
ILs1 ABYX CJy4aesn:

€ MAaKCHMaNbHOHA FOPHU3OHTAJNBHON COCTaBASIOMEl HArpy3Ku Pxy, TC/M,
1IPH COOTBETCTBYIOLIeM 3HAUEHHH BEPTHKA/JbHON COCTABJAAIOWEH HATPY3KH
P,, tc/m;

¢ MaKCHMaJIbHOH BEePTHKaNBLHON COCTaBISIIOUIEH HArPY3KK Py, T¢/M, TIPH
CO;)TBGTCTByIOHleM 3HAYEHHH TOPH3OHTAJBLHON COCTABJAAIOILEN Harpysku Py,
TC/M.
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Puc. 55 (23). I'paduk

¥ 3HaueHHH# ko03(HUUHEHTOB COYETAHHA HHEPHHOHHOIO &,y (rpaduku 1) m cxopocTHOro 3,
(rpaduki 2) KOMIOHEHTOB yneapHOH BEPTHKAALHOH HArpy3KH OT BOJH.
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Puc. 56. I'paduku 3naueHnuit k03¢ PUUHEHTOB CONETaHHS HHEPLUHOHHOTO B,y (Fpadmku 1) u cxopocTHOro ¥, (rpa-

¢MKH 2) KOMIOHEHTOB yaenbHOl BepTHKAIbHOH Harpyskd oT soan npu HA =01
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Puc. 57, I'paduku suavennil kosdPQHUHEHTOB COUETAHNS HHEPIHOHHOTO 3,y (rpaduxu 1) u_ckopocrnoro 3,0 (rpa-
¢buK¥ 2) KOMNOHEHTOB YIeJbHOH BEPTHKaNbHOH HAarpy3ku OT BOJH NpH H/A = 0,12,



Paccroanus X, M, OT LEHTpa nperpajanl 10 BEPUINHB BOJIHBI IPH JNEeHCTBHHU
MaKCHMaJabHBIX HArpysok Py 1 Poy BOMKHDBI onpeneasaTbCs N0 OTHOCHTENb-

HOIl Be/IHUHHe x=—;, NpUHHMAaeMok corJiacHo pHc. 38(18) u puc. 55(23).

3.7. Maxcuma/blylo BEeJUYHHY FOPH3OHTAJbHON COCTABJIAIONLEH HATPY3-
KH OT BOJIH me Ha ropu3oHTaNbHYIO oérexaemylo nperpaay HeOﬁXOﬂ,HMO on-
penensats no popmyne

PxM = Pyydey + ch?’xc: o8 (50)

rAe Pxn ¥ Pxc — HHEPUHOHHbI H CKODOCTHOH KOMMNOHEHTHI FOPH3OHTaABHON cocTaBasiouLeil
Harpy3kH oT BOJH, TC/M, onpejensieMbie 110 GpopMytam:

1 h
Pey= T (et = 0 Bui 59(51)
2

h2 ‘
Pye =5 b= kytebi 60 (52)

Syn B Oxc — KOIPOUUMEHTH COYCTAHUS HHEPUMOHHOTO U CKOPOCTHOTO KOMIOHEHTOB Ha-
rPY3KH OT BOJH, TNPHHHMaeMble COOTBETCTBeHHO nO rpapuxkam 1 u 2

puc. 38(18) npu snavennn x coraacho tpeGosanmsM n. 3.1 nactosuieii raasbi;

0, u e, — oGo3Hauenns Te xe, 4TO K B H. 3.2 HacTosmleli raasbi;

Bu H Be — HHEPUHOHHBIH H CKOPOCTHOH KO3(dHUHEHTH HOpMbI NPErpaibl ¢ NonepeyHbiM
ceyeHHeM B BHIE KPyra, 3JUIMICA H NPAMOYrOJbHHKA, NPHHHMaeMble IO rpa-
¢ukam puc, 32(17) npu 3uayeHussXx a/b— 1A% rOpU3OHTANbHOH M bla — Bep-
THKANbHOH COCTABAAIOWHX HATPY3KH.

K n.n. 3.6 u 3.7. 1151 ropH30HTaNbHBIX KPYIIOUHIHHAPHYECKHX TIPErpad,
NOABEPKEHHbIX HHTEHCHBHOMY OGpacTaHHIo, peKOMeHAyeTCsl NPHHHMAaTL 3Ha-
yenne Cyc=4/3, a 145 nperpaj AAUNTHYECKON WK NPAMOYTONbHOR GOPMbI—

Cxc='% Be, T€ Be OMpededisiercs no puc. 32(17).
[pu onpenenennn Py no popmyse 58(50) pekoMeHayeTcs MakcHMadb-
HOe 3HayeHHe X NPHHHUMATb 110 puc. 33 npH X= F= , a dxu U Oxc—1O rpach-
XC

KaMm 3 M 4, NpHBeJEeHHLIM Ha pHC. 33, A/ NPHHATOrO X U psila MEHbIIHX 3HA-
uenn ero. M3 paga nonyueHHbIX 3HayeHuit Py BHIGHpaeTCs MaKkCHMAaJbHOE,

31ech 1 manee A5 OnpeneseHUsT KOIPPHUIHEHTOB Oxy U Oxe, 4 TAKKE Oy
H 8;c, B 60s1e€ [IHPOKOM AManas3oHe H3MEHEHHsA HCXOAHBIX NapaMeTpoB, YeM
B rpadukax, npusefieHHbIX Ha pHe. 38(18) u 55(23), pekomeHayeTcs moJb-
30BaThcsl rpadukamMH, NpHBeAEHHBIMH COOTBETCTBEHHO Ha pHC. 44—47 U
56—A59.

3.8. MakcuMaJbHYIO BEJHYHHY BepTHKaJbHOH COCTABJISIOUWIEN HATPY3KH
OT BOJIH P,y Ha TOPH30HTAJbHYI0O OOTeKaeMylo nperpaiy HeoGXOLMMO -omnpe-
AeNATh o popMyJe

Py = — Poudzy — Prcdzc 61(53)

rae P,; N Py, — HHepUHOHHbIH H CKOPOCTHOH KOMIIOHEHTBb! BepTHKa/NbHOH cocTaBasiomel
HarpysKu OT BOJH, TC/M, ompejeaseMmble Nno Gopmynam:

1 h

Pay= 5 ma? x kBB 62 (54)
2 h?

Poe =g yra == koo 63 (55)

Uy M 0,c — MHEPLMOHHBIH H CKOPOCTHOH KO3 GHUHEHTH COYeTaHHs, NPHHHMaeMble
no rpabukam I u 2 puc. 55(23) npu 3Hauenus x coraacHo TpeGoBaHUAM

n, 3.1 Hacrogmeit raaser
e, H 0, — koddbduuuenTsl yAeabHOH HArpy3KH OT BOJH, NIPHHHMAaeMhle COOTBETCT-
BeHHO mno rpa¢ukam 8 u 2 puc. 39(19) npH 3HaueHHAX OTHOCHTEALHOMH

ODJAHHATHL 2y = -Tz“;

34 H 3, — oGo3HaueHnA Te e, YTo M B 1. 3.7 HacTosmed raasbi,
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Puc. 58. Tpaduxu 3Havenuit K03PPUUHEHTOB COUETaHHS MHEPUHOHHONO 3, (rpaduku 1) 1 cKOPOCTHOTO 8, (rpadukn 2)
KOMIIOHEHTOB ynenpHo#l BepTHKaNpHOH HArpyskum OT BOAH mpu HfA = 0,15.
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Puc. 59. 'paduku 3Hauennii KO03DGDHIHEHTOB COYETAHHS WHEPUHOHHOFO d,y (rpadukn 1) m CKOPOCTHOro ¥, (rpa-

GuKH 2) KOMIOHEHTOB yHeAbHOH BEPTUKAAbHOH Harpysku OT Boaw npu Hjk =0,25.



3.9. Beanunun rapusontanbuoit P, win BepTHKadbioll P, coctaBasio-
IWHX HAFPY3KH OT BOJIH Ha eMHHIY AJHHBI FOPH3ONTAIbHON 06TeKaeMoil npe-
rpaibl Npu JI060M ee pacfioJOXKEHHH X OTHOCHTE/bHO BepUIHHBI BOJIHHI CJe-
LyeT onpefensiTh COOTBETCTBEHHO 110 dopmyse 58 (50) nau 61(53), npu stom
KO3 GHLUHEHTH COYETAHHS Oxy,

dxc HAH O, O:c AOJKHBI NpHHH- % 7
MaTbes no rpadukam puc, 38(18)
H 55(_23) xﬂﬂﬂ 3afaHHOro 3Hage- %% i/h= H
HHSL X= =. ———p- :
% 28 8-15 /,
—40

K nn. 8.8 u 3.9. dlna onpene- 26 / /
JdeHHs Ko3(pGhHuLHeHTOB 6; ¥ &, B © r/ ;
6o/iee LIMPOKOM JHanasoHe H3- /Y
MeHEHHsl MCXOLHbIX MmapaMeTpoB, 20/ o, |/
yeM B rpadHKax, NpHBENEHHBIX /\\J'/ S/
Ha puc. 39(19), pexomenayerca %5 7
noJb30BaThCd rpaduKaMu, NMpH- Ve ///
BefleHHbIMH Ha puc, 60—61. 12 7177

3.10. MakcumaJsbHOe 3Hauye- / // /}
HHe paBHOJeilicTBywUlel Harpys- '/ 7 //
KM OT BOAH P, Tc/M, Ha eAHHULY a .
LJIMHBI J1eXallell Ha JHe LHJIHHL- 06 . : 1177 !
pHueckol nperpaisl, puc. 29 LN o
(14),6, nuaverp xotopok d< d6——T— /\' /{’ 1
<0,1A, M, u d<0,1H, M, ponXK- XA 4
HO onpefe/iaTbesl no Qopmyse 04 7 /,‘ -
57(49) aas ABYX cayuaes: 4/////‘// .

P d

C MaxkcuManbHOM ropuson- 44 /l/( B A
TaJbHOH COCTABJSIIOILEH HATpy3- V. ‘a,ai | I
KH P.y, TC/M, IPH COOTBETCTBYlO- 0 %2 G4 06 08 40 17 15z

1LleM 3HaYeHHH BePTHKaJbHOM cO-
cTaBnslollelt Harpysku P, Te/; Puc. 60. I'padukn 3navennii xosdpduunenton

C MAaKCHMaJbHO BepTHKa/b- yaennHolt Harpysku 8.

HOH  COCTaBJsIOILEeHd HaArpys3kH
Py, TC/M, IpH COOTBETCTBYIOIEM 3HAYEHUH FOPH3OHTAJBHOM COCTaBJAIOLIEH
P,, tc/m.

3.11. MakcHMaJbHYIO TOPH3OHTaNbHYI0 Pyy W COOTBETCTBYIOLIYIO Bep-
THKaJbHYIO P; NpOeKUNH 1arpy3ox oT BOJH, AEHCTBYIOLHE HA eIHHHILY AJIH-
Hbl JieXalled Ha JHe UHIHHIPHYECKON nperpanbl, HEOOXOLHMO OnNpenensiTh
no ¢gopmyJsam:

Pyw= Pybyy+ P xcPxor 64(56)
9
Py=— 5 Pydbra 65(57)

rae Pey U Pxc — COOTBETCTBEHHO HHCPLUMOHHELIN M CKOPOCTHON KOMIIOHEHTHl FOPH3OHTAMbHOIL
cocTasJsoLleil HAaTPy3KH OT BOJH, Tc/M, onpenensiembie no (Gopmyaam:

3 h
Py = T yn2d? T 0y 66(58)

B3
Pye=ynd T £y; 67(69)

8xu 1 Oxe, 04 1 £x — 0B03HAYEHHS TE XKe, uTO B I. 3.7 HacTosULCH rNaBhl.
Maxcumalblylo BEPTHKAbHYIO P,y H COOTBETCTBYIOLLYIO FOPH30OHTa/Ib-
HYI0 P, npoeKuUHit HArpy3KH OT BOJH HEOGXOAHMO HPHHUMATh PAaBHEIMH

9
PzM=—'5'ch 68

7




Px=ch- 69

[Tpu pacyere Harpy3oK OT BOJIH Ha JeXalllil Ha aHe TpyGonpoBox B CO-
OTBETCTBHH C TPeGOBAHHSIMH, H3N0KeHHbIMH B 1. 3.10 ¥ 3,11, HagnexHuT Tak-
XKe y‘lHTbIBaTb H3JIOXKeHHbIe 3J1eChb PEKOMEeHAallHnH.
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Puc. 61, TI'paduxi 3nadeHnii ko3(PHUIEHTOB YHeAbHOH Harpysku e,
(CTpeaKkH YKa3blBalOT IWIKAAbl €, AAS COOTBETCTBYIOMMX 3Hauenuit F)A).

1. Ilpu pacyere BOJIHOBbIX BO3LEHCTBHH Ha NOABOAHBIE TPYGONpOBOALI
HaAJIEXKHT BbIACJAATh .CJACAYIOUIHE YUACTKH TPaCChi:

ray6oxoBoauuit (H:x> 0,5);

MmeakoBoxuwil (H,, < H<0,5});

npubpexunit (H < H).
Tpy6onpoBoabl, yKiabiBaeMble Ha FMyGOKOBOAHBIX YUacTKaX TPacchl, Ha BOJI-
HOBbI€ BO3/Ie/iCTBUS He pACCUHTHIBAIOTCS.

PacueTnble 3HaueHHsI TOPH3OHTaNbHO# (6OKOBO#) Pyp M BepTHKaMbHOMN
(nroabeMHof) P,, COCTaBNAIOWINX YAEJAbHON HATPY3KH OT BOJH M TeueHHi Ha

CBOGOHO JieXKalllHit Ha Axe Tpybonposoa (pHe. 29(14), 6) npu pr<H<0,57C
caenyet onpefeasth 110 GopMynam:

Pyp = Pykey 082 9g + Py €082 ¢r; 70
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Pyp = Pykey €082 ¢y + P,y 082 ¢, 71

rie Py u P, —ropH3oHTalbHafd W BEPTHKalbHas IPOEKUUH HArPy30K OT BOIH — AOJKHBI
onpenesThcAd AAf ABYX caydaeB 1o m 3.10 u 3.11 no dpopmynam 64(56)

H 65(57) u no dopmyaam 68 u 69;
Pyr u Py —ropu3ontanbHas M BepPTHKAJbHAS COCTABASIOLIME YAEAbHOH HATPY3KH OT
nelicTBUA Ha TPySOnpoBOX TeyeHHSA—cCaAelYeT ONpeieasth No GopMynam:

1 ;
Py =06 z dv 3 72
Py =—06P,; 73

¢g— YroJ Me}J1y HOPMaablo K ocu TpyOONpoBOxa M AyuOoM Haberatowell BOJHLI;

$p— yroJd Mexay HOPMaablo K OCH TpyGompoBOza M HanpaB/ieHHEM TeUeHUd;

Ur — CKOPOCTb MPHAOHHBIX TeYeHHH Ha PacCTOSAHHH d OT IHa;

key — K03 OHLHEHT CHHKEHUA, YYHTBIBAIOILHH HEOJNHOBPEMEHHOCTb JeHCTBHUs
Harpysku mo AauHe Tpy6oNpoBoxa, onpefenseMblii no taba. 33.

Ta6auya 33
PaccTosHie MeXY ONOPHBIMH - _ -
TOUKAMHM 10 Tpacce MeHstls (0,25—0,5)x (0,6—1,05A BoJble 2
Tpy6onpoBsoaa 0,251 # 6e3 onop
Kosddunuenr cHuxeHus
BOJIHOBLIX HArpy3okK,
key 08 0,7 0,6 0,5

2. O6ecneyeHHOCTb pacueTHOH BBICOTLI BOJIHBI B CHCTEMeE CJEAYyeT MpH-
HEMaTb JJf MarucTpajbHblXx Tpy6onpoBoioB — 5%, /a8 OTBETBJAEHHH Ma-
rECTpa/bHbIX TpyGonposoxos — 13%,

3. TopusoHTadbHAst M BepTHKaJbHaf# MpPOeKUHH Harpy3ok OT BOJIH Ha
cBO6OAHOJEKAIIMEH HA JHE TpyOGONpoBOL B HNpejenax NpHOpeKHbIX YYacTKOB
Tpacchl, Koraa H < Hyp, JOMKHBL pPacCYHTHIBATHCA N0 yKaszauuam m. 3.11, npu
3HAYEHUSAX Pyxy ¥ Pyc, NONyyeHHBIX N0 popMyaam 66(58) u 67(59) u ymHo-
JKEHHBIX Ha K03 HUHEHT kyp, onipenessieMblii o hopmyne

hyp — hnp)l,ﬂ

7 74

k,.,,=1+1,2(

rie fixp — BBICOTa BOvIHBL nepep oGpywienueM (npu Hyp); Aap — BucoTa npuboiinoll BoJHHI,
KOTOpas onpejensiercs no ykasanusm mi. 20 u 21 npunoxenus 1.

4. Tlo mo/syyeHHBIM PacCYeTHbHIM 3HAYEHHSM TOPH3OHTAJbHON P,y H Bep-
THKaJbHOM P, cOCTaBAROUHX Y1eJbHON HATPY3KK Ha CBOOOJHOMEXKALHH Ha
IHe TpyGONpOBOK BHHMIOJNHfAETCS pacyeT YCTOHUHBOCTH TpyOGonpoBoma B CO-
OTBETCTBHH C NEHCTBYIOLUIHMH HODMATHBHBIMH TPeGOBAHHAMH NO NPOEKTHPO-
BaHMIO COOPYKeHHH, NOBepKeHHBIX BO3eHCTBHIO BOJIH.

Mpumep 14. Jlano: ray6una y coopyxeHus H=>50 m, k4 =10 M, A=
=100 M. Tpebyercs onpeneintb Py, P;i-¥ COOTBETCTBYIOIIHE HM 3HAYEHHS
P, u P, Ha rOpH3OHTAJBLHBIH 3/71eMeHT CKBO3HOTO COOpPYXKeHHus | Kiaacca, pac-
MOJOXEHHDBIH Ha ypoBHe Zy=5 M, d=0,5 M. [To onbITHLIM KaHHBIM Cye=1,33.

Peumenmne.

1. MakcUMaJbHYIO BeJHYUHY FOPH3OHTAJNBHON COCTABJAIOUIEH HATPY3KH
OT BOJIH onpexensiem no 1. 3.7,

Mpu %=%=o,005 no ra6x. 26(13) onpenensiem k, = 1,0,
H _ 50 * 100 - _50—5
Ipu ¥ =0 0,5, raET 10, z = o 0,9 onpeaeasiem 1o

rpadukaM @ u O, npuBeseHHbIM Ha puc. 39(19), 8,=0,7 u ¢,=0,19.
Tlo rpaduxaM, npuseseHHbiM Ha puc, 32(17), onpexeasem B8, = 1,0,

a no ¢opmyse 48(40) — . = %.
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Tlo popmyae 59(51)
Pyn= %'l,0~3,l42'0,52~ilb%~1,0~0,7-l,0 = 0,0862 tc/M.
Tlo popmyane 60(52)
Pye =-§—-1,0-3,14~0,5~%~1.0’-0,19»1,33 = 0,265 Tcim,
BajaBasnch pa3IHYHBIMH 3HAYEHHAMH X, N0 rpadukam | u 2, TIPHBEJEH-

HBIM Ha puc. 38(18), ompenensieM dxx M Oxe, ¥ nanee 10 hopmyine 58 (50) BhI-
uHcaseM Pyy. PesybTaThl BHIYHC/AEHHH CBOAMM B Taba. 34.

Tabruya 34
ol [ Peee | e | Padee | oo
0,01 0,05 [ 0,0043 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 0249 | 0,269
0,29 0,95 0,082 —0,05 —0,013 | 0,069

TakuM 06pa3oM, Py, =0,273 Tc/M npn x=0,03.

2. MakcuManbHyI0 BeJHYHHY BEPTHKAJbHON COCTaBJ/SIONIEH Harpyskh
OT BoJiH onpejensiem no n. 3.8

Ipu -;— =0,5, -lh—= 10 u z=0,9 onpexensem mwo rpapuKaM 6 u 2,

npHBeAeHHLIM Ha puc, 39(19), 8, =0,7 u ¢, =0,19.
o dopmyae 62 (54)

1 10
Py =-7-1,0-3,142-0,52--17%-1,0‘0,7‘1,0 = 0,0862 Tc/m.
Ilo hopmyse 63(55)
2 10°
Py = —3--1,0-3,14~0,5-T0—0-1,02-0,l9-1,33 = 0,265 Tc/m.
3anaBasice pas/iHYHLIMH 3HAYCHHAMH %, no rpadukam [/ u 2, npHBeAEHHBIM

na puc. 55(23), onpenensieM 8 H 8¢, H Aanee no popmyae 61(53) Bbiuncas-
em P,y. PesyabraTol BolyHC/ICHHI CBOAHM B Tab. 35.

Tabauya 35
o e | T | e | T |
026 0,06 —0,0052 0995 | —0264 | —0,269
0,28 0,19 —0,0163 0,97 —0257 | —0.273
0,29 025 —0,0215 095 —0252 | —0214
0,30 0,31 —0,0267 0,91 —0241 | —0,268
003 | —099 00853 | 0,03 —0,008 | 0077

Takum o6pasom (cM. Takxe Taba. 34), npu x=0,03, Pxy=0,273 1c/M,
P,=0,077 1c/m, a npu x=0,29 P,y=—0,274 1c/M u P,=0,069 1c/mM.

TNMpumep 15. L ano: Mopckolt ray6oKOBOAHDBI# BLINYCK CTOYHBIX BOA.
Hapyxubiit guamerp tpy6onpoBofa d=0,4b M; nJaH # NpodHib Tpacchl
npeAcTaBJeHbl Ha pHC. 62; CKOPOCTb MPHAOHHOTO BJ0JIbLOEPEroBOro TeYeHUs
Ha BO3BbllIeHHH d OT YPOBHS AHA Up=0,4 M/c, HanpaBJeHHe TeYeHHs NepreH-
IHKYJSAPHO OCH TPYGOTNpPOBOAA; 3JEMEeHThl PacyeTHOH BOJHBI Ha TrayOOKOR

80



Bofe — Mras=55 M, A=100 M, T=8 ¢; 0GLEMHHI Bec MODPCKO#l BOAbL y=
=.1,03 Tc/M5.

Tpebyercs onpenenuTh BeJHYHHY Harpy3oK OT BOJIH M TeueHHi Ha Jexa-
L1 Ha aHe TPY6ONMpPOBOLL.

Pemenwue.

Tpacca Tpy6onpoBosa pa3buBaeTcs Ha psJ YYacCTKOB C y4eTOM MOsiCHe-
Hua 1 x m. 3.11. Jlng KaxA0ro y4acTka onpeaesseTcsa Cpealsas pacyeTHas ray-

6uHa MopHA. 3§ITEM Ha IJIaHe aKBAaTOpHH B pafioHe Tpacchl Tpybonposoaa no
&

Hanpabrenue
B88onvdepezobozo R
mevenun ’“e,*‘o\\v,“
o

Omm.Bra, M| -55-10 =15 -18 =22 ~J2 ~38
N yyacmua 7 2 13 | 4 J. 5

Puc. 62. K npumepy 15 pacyera Harpysox Ha moxsozkeit Tpy6o-
npoBox

a—naan pedpakudi BoAH no Tpacce Tpy6onpopoaa; O- npodHab AHA Nno Tpacce
TpyGonposoaa; I—rtpy6onposos; 2—auknu ¢pPoHTa BOAH; J—ayY BOJH.

yke3auuaM 1. 18 npunoxenus 1 crpoutca niad pedpakuuy ajas onpeleseHus
yrJI0B HOAXOAa BOJH K Tpacce Tpy6onpoBoxa s, a no nm. 16—19 roro xe
NpUJIOKEHHUs ONpelesioTCs pacyeTHbIE 3HAYEHHsT 3/71eMEeHTOB BOJH 5% -Hoi
oGecrieyeHHOCTH (Asy M A) AJS KaXKAOTO yuacTka Tpacchl. PesyabraThl pac-
yeTOB npHBeseHbl B Ta6J. 36. [Tocsie10BaTeILHOCTD BLIYHC/IEHHE HATPY30K Ha
Tpy6ONpPOBOA NPOC/IEAUM HaIPHMepe BTOPOrO yyacTKa.

[MTo dopmynam 66(58) u 67(59) ompenensieM COOTBETCTBEHHO HHEPLUOI-
Hbl# Pyy 4 CKOPOCTHOW Prc KOMNOHEHTH FOPH3OHTANbBHOf cocTaBasAwOUIel Ha-
Tpy3KH OT BoJH. Jl/Ist 3T0r0 No rpaduKaM, npHBeAeHHbIM Ha puc. 39(19) u 48,

npu H:A=0,173, A : hss=16,6 0 2=0 Haxoaum Ko3pduuuert 0,=0,57, u no
puc. 39(19), 49, yyursiBas HeJHHEHAHOCTb, IO HHTEPNOJSALMH MEXKIY 3Haue-
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Tabruya 36

PacueTHbIE XapAKTEPHCTHKH 3HAYEHHS PACYCTHLIX XapaKTEPUCTHK Aaf Yy4acTKOB
y4acTKOB TPacch 1 ) 3 4 5
Cpennas pacyerHas ray-
G6una Mops H, m . . . 5 14 20 27 35
DneMeHTBl  PacyeTHOI
BOJTHB
U T 38 4,9 5,1 52 53
LMoo 56 81 87 - 92 96
H P 0,09 0,173 0,230 0,294 0,365
Ahge . o 0oL L 14,7 16,5 17,0 17,7 18,1
Yron noaxosa BOAH ¢y,
TPAL ¢ v v v e . o 65 50 45 40 35

HHSMH, CHATBIMH C 3THX TPadUKOB HpH GJIHKAKIUIHX OTHOCHTEAbHBIX TIy6HHAX
H i), — xoadPpuunent e, =0,165.

9
Pey= %- 1,03-3,14:-0,452-%;-0,57 = 0,0532 Tc/m;

4,92
Pie= 1,03-3,14-0,45-§1—~0,165 = 0,0711 1c/m.

0,0532 g
Ilo puc. 33 aaa napameTpa X=6'W'=0'75 HaXOAHM 3HayeHue

x =0,061, u nmo rpadukam 3 u 4 npu H:X=0,173 u \:hsy =165 on-
pereasiem 8., = 0,56 u 3, =0,79.

CoraacHo n. 3.10 paccmaTpuBaeMm jaBa cayuas:

a) P, u P,; no dopmyae 64(56) P,, =0,0532-0,55-0,0711-0,79 =
= 0,0855 Tc/m;

o Gopuyae 65(57) P, = — 2-0,0711-0,79 = — 0,1012 1c;x;
6) Po 4 P; 10 hopMyne 68 Py, = — 20,0711 = — 0,128 'y,

u no dopmyae 69 P, =0,0711 c/m.
o ¢opmynam 72 u 73 HaXOAMM TOPH3OHTAJLHYIO H BEPTHKAJLHYIO
COCTAB/AIOUIYE HATPY3KH OT TEUEHUs:

1,03
Py= 0,6~§,8—1-0,45-0,4‘3 = 0,0045 Tc/m;

Py = — 0,6-0,0045 = — 0,0027 1c/M.

PacueTHble 3HaueHHs TOPH3OHTaJNbHOH Pxp U BepTHKaNbHOH (1MOABEM-
Hoit) P,p COCTABASAIOINX YAe/IbHOA HArPY3KH OT BOJIH H TeueHHi onpeaensior-
ca TakxKe HJA ABYX cayyaeB no dopmynam 70 u 71. Kosbduunest Rew=0,5
(mo ta6a. 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 rc/u;
6) P,,=0,0711-0,5-0,41 + 0,0045-1 = 0,0187 tc/m;
Pyp = —0,128.0,5-0,41 — 0,0027-1 = — 0,0289 rc/m.
[Mo nafeHHbIM PACYETHHIM 3HAUEHHAM HArpy30K OT BOJIH M TeueHHa na-

Jiee BbINIOJHAETCA pacqu yCTOﬁQHBOCTH pr60np030na Ha aHe MOPSI,
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Harpysku or pa36upatomuxcs BoOJi HA BEPTHKANLHYIO 06TexkaeMyio nperpany

3.12. MakcuMmanbHylo Harpy3ky oT pa3GHBaIOIKUXCS (pa3pylUAOUIHXCS)
BOMH Qpu, TC, Ha BepTHKA/bHYIO LHAHHAPHUECKYIO NIperpaLy, AHaMeTp KOTo-
poit d<<0,4 H, M, 1e06x011MO OIPEee/ATh 10 3HAYEHHUSIM BOJIHOBOM HarPYSKH

Qp, MONYYEHHO! AJS psiia MOJNOXKEHHH NPerpajbi OTHOCHTEJBHO BEPUIHHBI
X

BoJiHbl (puc. 63(24),a) c uxrepajoMm 0,1 m,'Haqm{aa c ’i,o=0 (rme x—

B¢

035 \

030

0,25 ’);uu

0,20 \ 0,20

15 \\ 1015

0,10 AN 20,10

005 \ 10,05

0,00

0,5 1,0 7,5 20 z
Hp

Puc. 63 (24). Cxema k onpeneseHHI0 Harpy3ok oT pa36HBaoWMUXCH BOMH
u rpaduxH sHaueHuil xoaddrunenton dpy, Bpc.

paccrosiine, M, OT BepIUHHBI pa3buBalONielicd BOJNHLI 10 OCH BepTHKAJIbHOMH
UHJIMHPHYECKOf TIperpans).

BosnoBan Harpyska Qp, TC, AJsi JIOGOT0 MOJNOKEHHS LHIMHADHYECKOT
nperpansl OTHOCHTEJNbHO BEPIUMHBI BOJIHHI [LOJXKHA ONpeletaThcss 1o Gop-
Myae

Qp = qu + Qpcs 75(60)
rae Qpu H Qpc —- HHEDUHOHHBH H CKOPOCTHOH KOMMOHEHTH HAFPY3KM OT Pa3GHBAIOWIUXCH
BOAH, TC, OnpeaeiseMble o (opmyaam;
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1

Qpu = b} yrd? (£ 4 nps) Spus 76(61)
2
Opc =% yd (H + ’lpn) Hoapc’ 77(62)

rae  H,— ray6HHa BOAbI [0 NOAOWBOH BOJAHB, M, NpHHHMaeMad paBHo# (puc. 63(24), a):
Hy = H— (hpy — np,,); 78(63)

hpg — BbiCOTA (TPanCHOPMHPOBAKHOI) BOJHB, M, NPH fiepBOM OOpyuweHHH B Me/KO-
BOHOH 30He C coGawonennem ycaosust hpy < 08H,;
7ps — NPEBbILICHHE HAX PACYETHHIM YPOBHeM BOXbl BepurdHbl (npH nepsom oOpy-
IIEHHH) BOJAHbBI, M;
Bpu M Bpc — MHEPUMOHHLIA H ckOpOCTHOH KOI(QQHuueHTLI, NpUHHMaeMbie 10 rpaduxam
puc. 63(24), 6.

5T T

™~ Osparuvubawuan
-~

epy 05 Al

01 0Z 03 04 05 &y

Pic. 64 (25). Tpadukit 3navennii HHEpUHOHHOTO £y M CKOPOCTHOrO ep¢
KO3 ¢uunentos.

3.13. YaeabHylo Harpy3Ky oT pa3OMBaIOULHUXCS BOJIH gp, TC/M, Ha BEpPTH-
KaJbHYI0 LIHIHHAPHYECKYIO Nperpany Ha ray6uHe z, M, OT pacyeTHoro ypoBHs
(puc. 63(24),a) npu OTHOCHTeNbHOM YAaJNeHHH OCH Aperpalbl OT BEPUIHHDI

X
BOJIHBI F Heo6XOAWMO onpeeisnts no Gopmy.e

9p = dpu + Gpc, 79(64)

TAe gpp H qpc.—-nHepuuonnuﬁ H CKOPOCTHO# KOMMOHEHTH yiaedbHOf Harpyaku ot pas-
6HBAIOILHXCH BOJH, TC/M, Ha BePTHKa/AbHYI0 Nperpaiy, onpejreiseMbie 1o
dopmyaam:

1
Tou="g yrdepy; 80(65)
2

pc= 7§ Yl (H + 1) epc; 81(66)

Epy W Spc—— HHEPIHOHHLIA H CKOPOCTHON KOddduuMenTH, npUHKHMaeMble COOTBETCT.
BeHHO 10 rpadukam a u 6, npuBereHHbIM na pwc. 64(25), npu 3nave-
HHAX OTHOCHTENbHOIl ray6uHb
- H—2z
zZ= ,_!0

K nn. 3,12 n 3.13. 3navenus KoadpduuneHTa bpe BCETAA NOJOXKHTENBHBI,
a 3uaveyns Koypduuuenta Opy caelyeT NPHHAMATL MOJOKHTENbHBIMH TIPH
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X X
7 >0 u oTpuuaTeABHLIMH — npH 7. <0 (mosoxuTe/IbHHE 3HAUYEHHA X OT-
0 (]

CUHTBIBAIOTCH OT BEPLUHHBLI BOJIHBI B HalpaBJCHHH PacCHPOCTPAHEHWUst BOJIHB,
cM. puc. 63(24),a).

Touka NpHIOKEHHS MAKCHMAJbHON Harpy3kn Qpy onpejeasercs no snio-
pe yAesabHBIX BOJHOBLIX Harpy3oK, MOCTPOEHHON COracHO yKa3anuaM m. 3.13

X o
Ans (basbl BOMNBL 77 , COOTBETCTBYIOWEH Qo
(i}

Pacuer BoJnoBo# Harpysku ua nperpaay no nn. 3.12, 3.13 npoussoaurca
IJ1S1 BOJIH C BbICOTOH o6ecneyennocToio 1Y%, HenbITLIBaOUINX NepBoe o6Gpylue-
HHe B CTBOpe nperpajbl NpH ray6uHe H=H,p. SaeMeHTH 3THX BOJIH onpeje-
asiorest o nn. 20, 21 npuaoxkenus 1. [IpH 3TOM 10JKHBI ObITb PacCMOTPeHb!
ABa pacyeTHHIX CaAy4as.

[TepBblii cayyait —y nperpajibi NPOHCXOAMT TepBoe obpyuleHve (H=
=Hyp) TAYGOKOBOAHBIX BOJIH C BhICOTON ofecneyeHHOCTbIO 1% B cucTeme
pacueTHoro (mo Kiaaccy coopyxeHuns) wropMa. Ecin okaxercs, uTo yKasaH-
Hble BOMHBI OGpyIIHBaloTCA Briepean mperpadbl (H <Hyp) H, TakuM oGpasom,
COOpYKeHHe OKa3blBaeTCA B NpUOOHON 30HE, TO CleAyeT PacCMOTpPeTh BTO-
poil c/ayuail, Koraa y nperpaabl NpoHCXOLHT NepBoe o6pyIleHHe BOJIH C BHICO-
Toil oGecneyennoctToio 1%, HO npu wWTOpMe MeHbUIEH HHTEHCHBHOCTH, 4YeM
pacueTHsbiil. [TapaMeTprl ry6OKOBOAHBIX H Pa3pyIIaIOIUXCA BOJH A4 ITOrG
HITOpMa onpeaensiorTcs nolbopom cornacHo npuaoxeuuwo 1, nn. 13, 15, 20,
21, ucxoas u3 ycaosus H=H,.

Ec/u nocje onpefenenns BbICOTHl paspywlaomeics BOHbL fips U TNY6H-

Hbl H oKaxeTcs, 4TO OTHOLIeHHE Tf’l'l >0,8, To ero cieayeT NPHHATbL PaBHLIM

0
0,8. I1pu arom pacueTHble 3HaueHus f, onpeneasiores no gopmyde
H
At mpm 82
1,80

MCXOAS M3 NPCAMNOJOKEHHS, YTO N0JA0XKEHHe BepIINNbl rpeGHA paspyaloLiei-
1 BOJIHBI He H3MeHsAeTCs MO BLICOTE Nperpaibl.

3navenns xosddHUHeNTA epe BCErAa NOJIOXKHTEbHLI, 8 3HaueHus Ko3d-

X
dHUHENTA epy CELYET NPHHUMATE NOJNOXKHTEAbHBIMH NPH 77 >0' 1 oTpuua-
0

Hy=

x
TeNbHLIMU — NIPH 7 <0.
Bepxnsifi TouKa 3nOpb yAeJbHBX Harpy3oK Ha nperpaay Ajst paccMmar-
o e =
. puBaeMoii (pa3nl BOSHBI 77 ONpEAe]sercs N0 3HaUEHHIO z, BHIGMpaeMOMy Ha
[}

ypOBHe TOUYKH MepecevyeHHsi COOTBETCTBYIOLMeH KpHBOM Ha puc. 64(25),6 ¢
NYHKTHPHOI JHHHeH (OrpaHMuHBaIOWlasd KpHBasi), XapaKTepH3ywoled npo-
GHIb paspyluaoleics BOJIHDL.

Mpumep 16. ]l ano: coopyxenue I Kaacca KanHTaJbHOCTH; BepTHKAIIb-
Hoie cBan d=0,5 M 1 d=1,6 M; ray6una y coopyxenns =10 M; yK/0oH aHa
m. =100; ckopocrb BeTpa W=20 m/c; pasron D=675 KM, peq)paxuﬂﬂ oT-
CYTCTBYET; BOJHEHHe yCTaHOBHBILIEECH.

Tpebyerca onpelejnTh MaKCHMajblble PaBHOAEHCTBYIOLLNE BOJHOBHIX
Harpy3oK W OpAHHATHI TOUEK NPHJIONKEHHS 3THX HATPY30K AJs YKA3aHHBIX
cBail.

Pewenune.

1. OnpenenseM cpemute 3JeMEHTH BOH Ha TIy6OKOH Boje MO npuJo-

xenuio 1, n. 13 puc. 116(38).

Buiuncasem %—,Q, = ?17%7@—00— 16550, otkyaa no prc. 116(38) g"m =

T
= 0,110 u —— = 4,82, cOOTBETCTBEHHO, /i, = 4,70 M, == 9,82 c.
BbICOTa 1y GOKOBOAHO BOJleI oBecrieueHHoCTbIo 1% onpegenserca 1o

n. 15 u puc. 117(39). [Tapamerp m—l6050>12000 OTKyja 1o puc, 117(39)
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Fry6oxoBoanas sona
ﬂi‘ﬁ w, &b g—i‘m L’? i :l‘,'l ’ er r hpal f
we | WE | T w S " L M
1 20 16550 0,110 4,82 4,70 | 9,82 150 2,42 11,40
2 18 20270 0,115 4,97 380 | 9,13 130 2,42 9,20
3 18,5 19300 0,114 4,95 3,97 | 935 136 2,42 9,60

noayyaeM kiy =2,42, a hea1x =2,42-4,70=11,40 M. Cpepsis 11MHA BOJIH Ha
riy6okoii Boje onpegensiercs no dopmyae 187(151) npu t=9,82 c:

—  981.98%
Aa="9317 "

2. Onpeueneﬂne pacqemoﬁ 30HbI BOJIHEHHUA B MECTE pacno/oKeHHs COo-
OPYXKeHHA.

Cayuaii 1. Onpepnensiem KpuTHuecKyw ray6uny Hy, npu nepBom o6py-
IIeHHH TJYGOKOBOAHBIX BOJIH pacueTHOro mropMa 6e3 yuera pedpaKuuu

=150 M,

(kp= l)‘

CornacHo . 121 no puc. 125(42), noaaras B nepsoM NPHOAHIKEHUH
By hegyy 1140 o
ey A 9,81~9,82?;O'0121’ ¢ yyeroM ykJoOHa aHa 1:m,= 0,01, no
KpUBOH 2, onpeneaseM 7’“" =0,101, otkyna Hyp = 0,101-150 = 15,15 M.

ra
H, xpl

CorJsacHo TpeGoBaHuaM, npusefeHHHM B nn. 17, 18, npu _T-=0,101
i

npuiuMaeM Mo puc. 125(42) u Tta6a. 105(39) sHauenus Ko3hHUHEHTOB
k. =0,933 u k, = 0,86; xoabduinnent k, = kiy = 2,42 (cM. Buie); Koad-
¢duunent pedpakunn kp =1,
[To ¢gopmysne 191(153) onpenensieM BHCOTY BOJHB 06eCneyeHHOCTHIO
1% Ha rayGune [y
("15) b1y = 0,933:1,0-086-2,42:4,70 = 6,13 .

[To puc. 125(42), noaaras BO BTOPOM NpPHOIHIKEHHH

By (Mgdpg 913

=2 9,81.0,82°

= = 0,00968,
g% gr

H,
c yueToM YKJOHa aHa 1:m, = 0,01, no kpusoii 2 onmpeieaseM -f'm—=
T

= 0,080, oTkyna uckomass KpuTHueckas raybuda H,,=0,080.150=12,0 m.

Tak xak nepBoe ofpylueHHe TTyGOKOBOAHLIX BOJH NPOHCXOAMT Ha TJY-
6uHe, 6oabllel, yeM Tay6uHa y coopyxenus (12>10 M), To nocneguee oka-
3bIBaeTCH B IPHOOHHOM 30HE; COOTBETCTBEHHO 3TOMY CJeJyeT BbIIOJIHHTb pac-
yeTwl A5 cayqas 2,

Pe3yabTaThl pacyeToB 5/J€MEHTOB BOJIHEHHS AJs1 PACUETHOro No Kjaccy
coopyxenus wropMa (cayyail 1) npeacrasiels B Taba. 37, cTpouka 1.

Cayuait 2. OnpeaennM napaMeTpbl O6GpYLIHBAIOILEHiC B CTBOPE COOpY-
JKEHHsT BOJIHBL C BBICOTOi ofecrneyeHHOCThI0 1% B cucreme WTOpMa, HMelOILE-
TO MEHBIIYI0 HHTEHCHBHOCTD, YeM PACUETHBIH LITOPM, IpH TOH Ke [UHe pas-
roHa. 3agaBascb Pa3iHYHBIMH CKODOCTSIMH BEeTpa, MEHLIIMMH, yem 20 m/c,
NOBTOPHM pacyeTsl f{yp, LOOHBAACh BBITONHEHHS ycao0BHS Hyp=H=10 M.
Pacuetnl cBofuM B Tabs. 37, CTPOUKH 2, 3.
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Ta6auya 37

Mepsoe npubankenne Bropoe npubamxenue
h
frnm Hypt | Hypl, k, kg (”l%)HKpl» _’l“_ ¢ l%)HKpl ”l(l) Hl(pa
[{-12 x M M e 2 X M
A &% 4 ra

0,0121{ 0,101 | 15,15 0,933 0,86 9,13 0,00968 0,080 12,0
0,112 | 0,092 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 riay6une Hyp=9,93~10 M GynyT HCnbITHIBATH mep-

EOe 06pyluem|e K‘JIYGOKOBOJIEHQ BOJIHbI,_ HMelolulHe CaeAYyIoHe 3JIEMEHTDI:
r=3,97 M; hra14 =9,60 M; o =9,35 ¢; Arn=136 M (Taba. 37, cTpoka 3).

3. Onpexesnenne 3JeMEHTOB BOMH B MecTe oGpyuenus npu H=H, =

=10 M. BeicoTy BoaHBL OGecneyeHHOCThIO 1% Inpu nepsoM OOpyIlIeHHH

hps 1% = Map1x oOmpesiensieM mo mpuaoxenuio 1, m. 20, puc. 125(42). Tlpu

Hy
T—":%:O,O?%, ¢ yuerom 1:m,=0,01, no xpusoit 2 puc. 125(42)
1% 4

h
HaXONHM —‘12_1—;‘ = 0,009, OTKyXa BHICOTa pa3pyliaioweics BOMHB Hpp 15 =
T

=hpp1% = 0,009-9,81.9,35°=7,70 m. [dauna 3TOA BOJHB OmpeAesieTCH
no BepxHe#l oruGaiouiet kpusoit puc. 123(41) npu )\_xp = 0,0735; noay-

TA

uaeM ™ = 0,77, oTKyAa Kap = 0,77-136 =105 M.

T
Bossuiuenue rpe6is 00pyLaOeRCs BOMHEL 7y, € BHICOTOH 06ecnedeH-
HOCThIO 1% omnpelenserca IO BepxHe#l orubaiwollieii KpuBOit HA pHC.

H, a
118 (40). Tlpu T"p— =0,0735 nonyuaem h%x =0,83, oTKyma =
T pB 1%
=0,83.7,70 = 6,40. '1y61Ha OT HOXOWBH pas3pyluaioLleiCsi BOJHE A0 AHA

paBHa

Hy == 10 — (7,70 — 6,40) = 8,70 m.
h 7,70 h
pal% _ ' 5 L -
OTHoulenue =87 = 0,885>0,8, [lpunumaem A =0,8 1 BHl
yuc/aAeM pacverHoe sHauenue 1, mo cdopmyne 82

10 + 6,40
Hy= g0 = 9,12 M,

Torpa pacuernas BeqHyHHa hps paBHa
hps=0,8H;=0,8-9,12=7,30 ™.

4. OnpejiesienHe MaKCHMaJIbHOM BeJIHYHHBL H TOUKH NPUIOKEHHS HATPY3-
KH OT pa3pymaiiiuxcs BOJIH Ha UHJAHHApHYeCKHe cBan auametpoM 0,5 u
1,6 M.

a) Cpas pnamerpoM d=0,5 M.

OnpenenseM HauGoNbLIHE 3HAYECHHA CKOPOCTHOH Qpeyaxc H HHEPLHOH-
HO# Quy uaxe COCTABJAIOUIHX BOJAHOBOA Harpysku mo m. 3.12. Tlo puc.

63 (24), 6 npu F’:—=O noayuyaeMm 8.4 = 0,375, a npu ﬁ—:iO,BO—
(1]
6pu Make = i‘0,236
Ilo dopmynam 76 (61) u 77 (62) npu y =1 1/m, H=H,,=10m, H,=
= 9,12 M 1 1, =6,40 M
Qpa maxe = £ 0,5.1,0.3,14-0,52.(10,0 + 6,40)-0,236 = + 1,52 T¢.
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Qpe maxe = 1,0:0,4:0,5-(10,0 -+ 6,40)-9,12.0,375 = 11,20 c.

1
Tak xak oOTHOLIEeHHe %‘“‘i = % = 0,136 < 0,20, TO coraacHo
pC Makc ’

npuMedanuio 3 K nm. 3.1 3a pacueTHYI0 MAaKCHMAJALHYIO BOJAHOBYIO Harpys-
Ky npuHuMaeM Qpcwae = 11,20 Tc. TlocTpoenne amiopsl yleabHBIX Harpy-
30K MPOU3BOAUM 10 N. 3.13 mpu yuere TOALKO CKOPOCTHOH COCTaBASIO-

. _ X 0
el Harpyski g, = o U =0
CoraacHo dopmyae 81(66) mosyuaem
gpc = 0,4:1,0-0,5 (10,0 + 6,40) epc = 3,28ep, TC/M.
3HaYeHHs CKOPOCTHOFO Ko3(duIHEeHTa &, ONpejenseM MO0 KPuBoH,
COOTBeTCTBYIOLLEH %= 0 na puc. 64(25), 6, 3ajaBanch pPasJH4YHBIMH 3HA-

- H—2z
4eHHAMH OTHOCHTE/LHOR PAYOHHB 2= —%
(1)

BoaBbllienue cOOTBETCTBYIOULIUX CeUeHHil Hal AHOM Bbluuc/aseTcs no ¢op-
myne y=H—z=Hqz, M. Tlo BbluMCIEHHbLIM 3HAUEHHAM gpe OMNpeaenseM
Qpe Maxe KaK MJIOWAAB SMIOPbl §pe, H BLIUHCASEM BBLICOTY TOYKH NPHJIOXEHHS
Qpc maxe HaZ AHOM. PesyabTarthl pacueToB cBoauM B Ta6a. 38. Bricota ToukH
NPHIOKEHNT Qpc maxe HAJ AHOM PaBHA

X
_ }_4 erl 121,86

= = s = 10,86 M,
yQpc MaKe Qpc Make 11,495

6) Csas guamerpom d=1,6 M. [1pu Tex e 3HaueHHIX NapaMeTPOB BOJIH
no ¢opmyaam 76(61) u 77(62) nosyuaem:
Qpu maxe=10,5-1,0-3,14-1,62(10,0+6,40) - 0,236 = % 15,60 1c;

Qpe maxe=1,0-0,4-16(10+6,40) -9,12.0,375=35,7 7c.

Tak KaK oTHOlIEHHe 1355—6;)=0.438>0,20, TO HauboJbLlee pacyeTHoe 3Ha-

YyeHHe BOJIHOBOH HAaTpy3KH ompejesseM NOAGOPOM, KaK CyMMY CKOPOCTHO#
H MHEPUHOHHOII COCTABSIOILNX AJA Pasiuunblx (a3 Boniibl, cOryacho n. 3.12.

Tabauya 38
1
2 Ay =5 |8Qi=54yX ri=Yiq1H
_ y:Ho}—, qpe= 9pc;+dpeit1 2 Ay= 2 X n 1 AQyri,
o M pe 1=3,28ecp, TC/M X(Yi—Yy1) X(dpe; T3 8| ren
TC/M G +4peit1)s M
M TC
1 2 3 4 5 6 7 8 9
18 164 ]0,588| 1,928 3,488 0,45 1,570 1595 | 25,06
1,7 155 |0477( 1,560 2,850 0,45 1,283 15,05 | 19,30
1,6 146 (0,394 1,290 2,377 0,45 1,070 14,15 | 15,15
15 13,7 10,332 1,087 2,019 045 0,910 1325 12,05
14 128 {0,284 0,932 1,640 0,95 1,560 11,85 18,50
1,2 109 10,216] 0,708 1,279 0,95 1,215 10,05 | 12,75
1,0 9,1 0,174| 0,571 1,050 0,90 0,945 8,20 7,75
038 73 10,146] 0479 0,925 0,90 0,832 6,40 5,32
0,6 55 0,136| 0,446 0,830 0,95 0,788 4,55 3,58
0,4 36 [0117] 0,384 0,748 0,90 0,674 2,70 1,82
0,2 1,8 {0111} 0,364 0,721 0,90 0,648 0,90 0,58
0,001 0,00 0,109| 0,357
Qpc MaKe = EAQ‘ = 1],495 EAQ,‘I'; = 121,86
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B 3toM cayyae HHepPUHOHHAS COCTAB/AIILAA BOJIHOBOH HArpy3ku ompe-
aeasiercs no opmyse 76 (61)
Qpu=05-1,0-3,14-1,62(1046,40) §5,=66,2 8pux, TC,
a CKOPOCTHas cocTapJsoilas — no ¢popmyne 77(62)
Qpe=1,0-04-1,6(10+6,40) - 9,12 8pc =95,0 8y, Tc.
3Hauenus K03phHUHEHTOB Opu H Ope ONpefenseM no puc. 63(24), 6, 3anana-
X X

fACb pa3JlH\HbIMH 3HAYCHHAMH ﬁo, HayuHasa ¢ H’:O C HHTEpBaJIOM uepes

0,1. Tak Kak x>0, T0 0pc>0 1 §py>0. Pacuernr cBesensl B Ta6J. 39.
3a pacueTHOe 3HauelHe BOJHOBOM Harpysku npuuumaeM Qpn=36,30 Tc

X o
npu g =0,20. lnst onpejeneHHs TOUKH NPHIOXKEHHS BOJMHOBOI HArpY3KH
0

Qpm ClleZyeT NOCTPOHTH 3MIOPY BOJHOBOW HATPY3KH §p=gpu-+ gpec AN Dasbl
BOJIHBI 7’;;-0—-:0,2, noabaysice  ¢opmynamu 80(65), 81(66). KosdpduuuenTsl
epa M €pc B 3THX QOpMyJax cleAyeT onpeneasatb no puc. 64(25),a u 6, 3ana-
pasch PasJHYHLIMM 3HAUCHHAMH 2 TPH -H)%)=0,2. Beiuncaenus caepyer npo-
M3BOAUTL B TalJH4HON popme, ananoruuHo tad.a, 38,

Tabauya 39
Qpu=06628p, | Qpc=95,08pc, | Qp=CQpu+CQpes| Qpmr
x/Hy EPC 8 P TC pe pe TC pe P ‘ng 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 13,75 19,38 33,13

Harpyaxu OT BOJIH HA CKBO3HOE€ COOpYyXeEHHEe H3 06TeKaeMbiX INEMEHTOB

3.14. Harpy3ky oT BOJIH Ha CKBO3HOE COOpY)XeHHe B BHAE CTEPXKHEBOIl
cHcTeMbl HEOGXOAMMO MOJYyyaTh CyMMHPOBAHHEM HArpy3oK, Onpefe/eHHbIX
cornacHo TpebosanusM mmn. 3.1—3,9 Hacrosilled raaBbl, Kak Ha OTIEJNbHO
CTOSILIlHE Mperpajbl ¢ YUeTOM TOJOXKEHHS KaXIOTro 3J€MEHTa OTHOCHTENbHO
npodHuas pacueTHOH BOJHBL. DJIeMEHTH COOpYKeHHs clelyeT IPUHHMATDh KaK
OTAEJIbHO CTOALIME OOTeKaeMbie IPETPajibi IPH PACCTOSTHAAX MEXKAY HX OCAMH
I, M, paBHBIX ¥ Gosee Tpex auameTpoB d, M; nph [<3d (rae d — nan6onbuini
AHaMeTp 3/eMeHTa) BOJIHOBYIO Harpyaky, MOJYUEHHYIO HA OTAeNbHOCTOSLLH
3/1eMeHT COOPYKeHHS, HeO6XOAHMO YMHOXKATb HA KOG HIHEHTH COMHKEHHS
no ¢pouty Cqy u no snyuy C; BOJIH, NpuHHMaeMble no Taba. 40(14).

Ta6auya 40(14)

Koadduunentsi cbauxenus Cq) # C, npu 3HAYEHHAX
OrHocuTeabHO OTHOCHTeAbHMX RHAMETDOB d/X
paccrosiuue
MEXKAY OCAMH
nperpaa l/d C‘p C,
0,1 0.05 0.1 0,05
3 1 1 1 1
2,5 1 1,03 1 0,98
2 1,04 115 0,97 0,92
1,5 1,2 14 0,87 0,8
1,25 14 1,65 0,72 0,68




3.15. Harpyskn oT BOJNH Ha HaKJOHHBII 3JE€MEHT CKBO3HOTC COOpYXKe-
HHSl HeO6XOJMMO NOJYyYaTb NO 3MI0PaM FOPH3OHTAJNBHOA H BEPTHKAJBHOHN CO-
CTaBJAOMMX HATPY3KH, OPAHHATBl KOTOPHIX JOJXKHBl ONpeAensThes COrMacHo
Tpe6oBaHHAM NO. 3.9 HAcTOSILEH I1aBHl C Y4eTOM 3aryy0/eHHs noa pacueTHbI
YpOBEHb M YAajJeHHS OT BepIUHHbl pacdeTHON BOJHBI OTAEILHBIX YYaCTKOB
a/JleMeHTa.

ITpumeuvanne Harpysky oT BOJIH Ha 3/M€MEHTbI COOPYIKEHHS, HAKJOHEHHBLIE K ro-
PHSOHTaJIH HJd BEPTHKAMH NOA YIVIOM MeEHee 25, rpan., Aonyckaercs ONpeaensite COOTBETCT-
BeHHO 1o nn. 3.4 1 3.9, Kak Ha BepTHKAAbHYIO WM FOPH3OHTAJBHYI0 O6TeKaeMylo nperpaay.

3.16. Jlnunamuueckyio Harpy3ky OT HEHCTBHA HepPEry/JfpHbIX BETPOBBIX
BOJIH Ha CKBO3HOE COOpY:KeHHe M3 006TeKaeMbIX 3JeMEHTOB caelyeT Onpene-
JNATb YMHOXKEHHEM 3HA4YeHHS CTATHUECKOH HArpyskH, MOJYYeHHOH COraacHo
Tpe6oBanuaM ni. 3.14 u 3.15 HacTosiLel TJ1aBbl, OT BOJHBL C BHICOTOM, 34/aH-
HOi o0ecrneyeHHOCTH B cHcTeMe, W cpelHell AJMMHOA Ha KoadduiyenT auHa-
MHYHOCTH Ky, NPHHUMAaeMBblil no Ta6J, 41 (15)

Tabauya 41(15)

OTHolleHME MEePHOAOB "c/‘ 0,01 0,1 0,2 l 0,3

Kospdpuunents AUHaMHYHOCTH 1 115 12 l 13
}l ’ )

rie <.— lepuoi co6CTBEHHBIX KONeBaHHH COOpPYKeHHd, C;

T — CpefHHit MepHOL BOJH, C.

T
[pu oTHOWeEHHsIX nepHOAOB —=>> 0,3 HeoGXOAMMO BHINOJHATL AHHA-
T

MHYECKHH pacueT COOpPY:KeHus. _
3.17. B npubofHo#t 30He npu —3—<0,8110nycxae'rca Harpy3kH OT BOJIH

Ha CKBO3HbLIE COODYXKEHHS ONpeAe/sTh II0 METOAAM, OCHOBAaHHLIM HA AaH-
HEIX HaTypHHIX HabJIOLeHHi,

K nn. 3.14 u 3.15. 1. MakcuManbHas pacyeTHas HanpyaKa oT BOJIH Ha CO-
OpyKeHHe onpelejseTcs METOLOM MOCJeoBaTeNbHBIX TpHOAHKeHHH. Pac-
yeTHas cxeMa CoopyKeHus (puc, 65,a) 3amensiercsa ynpouiesHoit (puc. 65,6),
B IKOTODOH OCHOBHDLIe BePTHKaJbHbie M HAKJOHHble 3JE€MEeHThl TpPeACTaBJIeHb
TOJIbKO BePTHKaJbHLIMH KOJOHHAMH OCpeJHEHHOro AHameTpa, a OCTa/lbHble
3J€MEHTH HCKJ/loueHL!. 151 BepTHKA/JMbHON KOJOHHLI Mo dopmyae 44(36) ¢

yueToM npuMedaHHil K n. 3.1 crpoutcst rpaduk Q=f(x), (puc. 65,8), npu
— X

S5TOM TOpH3OHTavIbHble Maciutaul rpaduxka (x= —f) H YNPOUIEHHOH cXeMbl

l —

COOpYyKeHHs (—'x) JOJKHBl GbIThb OAHHAKOBbLIMH, 3aTeM Ha rpaduk Q=f(x)

HaKJaAbLIBaeTCsl YNPOILEHHAA CXeMa COOPYKEHHs Ha TAKOM OTHOCHUTENbHOM
yZaJeHHH OT BePLUMHbLI BOAHBI X, 4TOGBl pacueTHas HATPy3Ka OT BOJIH Ha BCe
OCpe/JHeHHble BepPTHKAAbHble KOJOHHB Oblla Haubosbllefl. DTO AOCTHraeTcs
MEeTOROM MOC/IeJOBATe/IbHBIX MOMNLITOK; NPH 3TOM TOPH3OHTANbHASt BOJHOBAs
Harpy3ka BBIYHC/ISETCS CYMMHpDOBaHHeM OpAuHaT rpaduka Q=f(x), coot-
BETCTBYIOIHX NOJIOXKEHHUIO Oceil KOJOHH. [IpH mosyyeHHOM TakuM NmyTeM 3Ha-
UEHHH X NMPOU3BOAHUTCS pacueT HanGOMblleH BOJHOBOH Harpy3KH JJs pacuer-
HOU CXeMbl cOOpyxKeHHs ((akTHueckol). /s CAOXKHBIX CXeM. COODYKEHHs
BHIMOJHSIOTCS. KOHTPOJIbHBIE pacyeThl NpH GOMbIINX ¥ MEHbLINX 3HAYEHHUAX X.

2. OpAaHHATH 3MIOpPHl TOPH3OHTANBHON NPOEKUHH YAeJbHOH HATPy3KH OT
BOJIH onpefesiorcs no f. 3.9; npu 3TOM monepeyHble pa3MephLl Nperpajbi
NPHHUMAIOTCS. PABHLIMH pa3MepaM CeuyeHHS TOPH30OHTAJNbHOM HJAU BepTH-
KaJbHOM miockocTaMu. Harpy3ka oT BoJIH Ha 2JeMeHT COOPYXKeHHUS orpeje-

90



JS€TCS KaK MJOHLaAb 3THOPH! YAeJAbHON HAarPy3KH, NOCTPOCHHOH Ha COOTBETCT-
BYIOULe/l TMIPOEKUHH 3TOrO 3JEMEHTAa HA HOPMAJb K JIyyy BOJHBL. AHaJOTHY-
HBIM NMYTEM ONPEAE/SIOTCS OPAHHATL MIOPbl BEPTHKAJIBLHOMN NPOEKIHH Yaeb-
HO/ HAarpy3KH OT BOJIH,

ITonepeutble paaMepbl nperpajbl, NPOAOAbHAS 0Ch KOTOPOH NepneH HKy-
JSIPHA JyYy BOJHBI WM COOTBETCTBYIOULEH NPOEKUHH CKOPOCTH (Ux, Uz), HO-
NYCKAETCS olpelesiTh B IVIOCKOCTH, HOPMAaJbHOR K OCH Tiperpajbl, a 3Iopy
HarpyskH — CTPOHTb Ha ee MJHHe. BOJHOBLIE HArpy3KH NpPH pacueTe MPOUHO-
CTH Y3JI0B MJIH YCTOHYHBOCTH OTJEJbHBIX 3/IeMEHTOB CKBO3HOTO COODPYXKeHHs
(onop, cBsi3efi, pacKocoB H T. A.) CJeAyeT ONnpene/faTh Kak MaKCHMaJbHble HA
IAaHHbI{ 3J1eMeHT COOPYKeHHs,

[//] l=5p
2
A §
/’7 , ¥
WARDS
w, /s 3
; = 4 > 8
v § = —
"y \ © X
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Puc. 65. Pacuernbie cxembl H rpadmku x pacuery (apumep 17)
CKBO3HOTO COOpYXXeHHA crepxmenoﬁ CUCTEMBI
a—pacyeTHas cxeMa; 6—ynpouleHHas cxema; e—rpadux Q=f(x).

Topu30HTaAbLHYIO NPOEKLHIO HATPY3KH OT BOJIH Ha 3J€MEHTHl CKBO3HOTO
COOpYy2KeHHs, PaClOJIOKEHHbIE B IIJIOCKOCTH, nepneﬂnuxynﬂpﬂoﬁ JIyuy BOJIHBI,
onpefensioT B COOTBETCTBHH C MOSICHEHUAMH K n. 3.2, KaK Ha mperpaay He-
NIONIHOH BBICOTHI,

Pa3Mepnl nonepeuyHoro ceueHHst s7eMeHTa (a U 8) onpelensioTcs B ce-
YEHHH 3TOTO 3JieMeHTa 'I‘OpHBOHTaJleO}'-'l TJAOCKOCTHIO.

Mpumep 17. Jauo: H=15 M, k=50 M, A=50 M, y=1 1c/m3. Coopyxe-
HHe pelleTyaTol KOHCTPYKUHH U3 UWHIHHADHYECKHX cToeK d=0,5 M, rOpH30H-
TanbHBIX 3MeMeHToB d=0,3 M u packocoB d=0,3 M (puc. 65,a). Tpebyercs
OTIpeAEeNAHTh MAKCHMAJIbHYIO FOPH3OHTAJMBHIYI0O COCTABJSAIOULYIO BOJIHOBOR Ha-
FPY3KH U OHpOKH)lbIBalOUlHﬁ MOMEHT OTHOCHTEJIbHO OCH, npoxonmueﬁ no auy
B CTBOpe 3ajHel rpann 19—20.
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Pewenne.

1. BrinoJxseM pacuer B COOTBeTCTBHH ¢ M. 3.14 ¥ noscHeHHeM K HeMmy.

CrtponM ynpolleHnyio cxeMy 6J0Ka B BUAE COOPY)XXEeHHS M3 ABYX PALOB
BepTHKaJbHbIX cBail d=0,5 M, pacnojoxeHHbIX Ha OTHOCHTEJNbHOM PacCTos-
Huu [ A=5/50=0,1 (puc. 65,6).

[To popmynam 45(37) n 46 (38) onpenensieM HHEPUHOHHKN H CKO-
POCTHO/ KOMMOHEHTH HArPy3KH OT BOJIH Ha OCHOBHOH 31€MEeHT-CBAIo

H

d=05wm npu T=O,3 H -,Al—= 10:

1

Qux = -10-314.0,5:.5,0.1,0-09-1,0 = 0,89 r¢;
1

Qen = SUR 1,0.0,5-5,02.1,02.1,64-1,0 = 1,71 Tc.

Mo dopmyne 44(36) ans psana 3naveHui x naxoanM Q. Pesyabratsi
pacuyeToB cBOAHM B Ta6Ja. 42 u cTrpoum rpaduk Q=f(x), puc. 65, 8.

Tabauya 42
x —025 | —02 [—0,15{ —0,1 | —0,05] 0 1005 | 01 |015 | 02 | 025
3, |—097|—1,061—105]—089|—051f 0 |05t |08 | 1,05 |106 | 097

Quudis, T¢{-—0,864 |—0,945 [—0,935)—0,792|—0,454] 0 10,454 | 0,792] 0,935[ 0,945 0,864

B¢ 0 0,04 021} 0,5 | 084 1,0 | 0,84 05 (021 1004 | O

Qewber 7|, 0 | 0,069 | 0,36 | 0855 | 1,435 | 1,71 | 1,435].0,855| 0,36 | 0,069] ©

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

Has onpelesnieHHst PacyeTHOrO MOJOXKEHHS COOPYMEHHSI OTHOCHTENbHO
rpe6Hsl BOJHLL X HAJOXKHM YNPOUIeHHYIO cxeMy ero (puc. 65,6) Ha rpaduk
Q= (x) (puc. 65,8) Tak, uToObl CyMMapHast Harpy3Ka OT BOJH Ha TIEPBLI
BTOPOI1 psii cBah Oblj1a HanGoAbLLEH.

B ngaHHOM cayyae 3TO AOCTHFraercsl MpH OAHHAKOBOI Harpyske Ha cBau
neproro ¥ BTOporo paga Q=1,68 Tc H OTHOCHTENLHOM YAaJleHHH HX OT Bep-
WIHHBI BOJHB! X, = —0,004 # x2=0,096.

Hna ypo6etBa npoH3BOACTBA pacyeToB oObelHHAEM OAHOTHIHLIE 3Jie-
MEHTBI. B I'PYIlNbl: BEPTHKaJbHbIE, HAK/JIOHHbIE (B ABYX IJIOCKOCTSIX) H TOpPH-
30HTaJbHble 3JeMeHTbl (HOpMaJblible K Jyyy BOJIHbBI, PacnojioXeHHble NOX
YIJIOM H NapajijiesbHO J1yuy BOJHbBI).

2. OnpepensieM ropH30HTa/JbHble COCTABJAIONLLIHE BOJHOBON HArpy3K# Ha
KaXAbli 3JeMeHT peleT4aToro 6/10Ka M MmJeyH 3THX CHJ OTHOCHTENBHO OCH
19—20 (puc. 65,a).

a) Ha seprtukaabuble snementsl 1—17, 2—18, 3—19 u 4—20.

Mepsuit paa ceait uveer x=—0,004; no HHTepnoOAALUMH Ha
< H a
puc. 30(15) u puc. 37 npu —);l— = 10, TZO’3 H x=— 0,004 HaxoAuM
8,=—0,03 u 8 =1,0; no dopmy.se 44 (36)

Q17 4 2—18 =089-(—0,03) + 1,71-1 = 1,68 rc.
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Mockoabky Q= Qe TC, tic =1,0, u no dopmyae 56 (48)
201_17 U 2-18 = 1'0,025'50 = ],25 M.

Bropoit psig csail umeer x = 0,096; no puc. 30(15) u 37 8,= 0,88,
8 =0,53; no popmyae 44 (36)
Q319 u 4—90 = 0,89-0,88 -+ 1,71.0,53 = 1,68 rc.

OpAuHATY TOYKH NPHAOKEHH cuabl Q Bbluucasem mo n. 3.5. Ilo rpa-

H -

duxam !/ u 2, npusenenHsim Ha puc. 41(21), npu —i—=0’3 H % = 10,
ompefeasieM COOTBETCTBEHHO Zg,= 0,11 u 2o =0,025.

- B H '

Mo rpaduxam puc. 42(22) u 52 npu x =0,096, % =10 n 5=0,3

onpexensem P, = 0,62 n p. = 1,72,
[To dopmyae 55 (47)
ZQ" = 0,62‘0,“ 50 = 3,41 M.

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

[To dopmy.ie 54 (46)
1
2Q3-19w4-20 = 755 (0,89-0,88-341 + 1,71.0,53.2,15) = 2,75 u;

6) Ha naknounute 3nements 2—5, 6—9, 10—13, 14—17, 3—8, 7—12,
1116 u 15—20. )
B coorBeTcTBHH ¢ nosfcHeHnuem K 1. 3.15, ecsin paaMepbi 3jeMeHTa onpe-
Jefs0TCA 110 CeYEHHIO TOPH30HTANbHOR MAOCKOCTBIO, To a=d=0,3 M,
d d 03 a 03
b= sy —cosds = 0707 =04 M =Fpr =

0,71.

ITo rpaduram, npusenennbiM na puc. 32(17), npu —Z— =0,71 p,=0,86 n

Be=1,1. TTockonbky cymma npoekuuit snementos 2—5, 6—9, 10—13 u 14—17
Ha BEPTHKaJb paBHA JJIHHE CBAH MOJHOMA BBICOTHI, TO PacyeT Harpy3KH BeJeM
KaxK aJist CBaH MOJHOH BHICOTHI.

Ilo popmyne 45(317)

Qi == T -1,0.3,14.0,124°.5.1,0.0,9-0,86 = 0,55 Tc.
ITo dopmyae 46 (38)
Qe = —117 -1,0.0,424.52.1,02.1,64.1,1 = 1,59 7c.
B) Ha Hak/oHHbIE 3/1€eMeHTHl B N10CKOCTH [—17—18 1o gopmysne 44 (36)

npu x= —0,004
02__17 = 0,55(—0,03) + 1,59' 1,0 = 1,57 TC,

no dopmyae 56(48) HaxoaHM OpAMHATY TOUKH NPUJIOKEHHS HATPY3KH
Zge-17= 1,0-0,025.50 = 1,25 m.

AHaNOrHYHO /11 HAKJOHHBIX 3/1€MEHTOB B MAOCKOCTH 3—19—20 uMeem:
Q3_z0 = 0,55-0,88 + 1,59.0,53 = 1,329 rc,
1
2q3-20= 733 (0.55-0,88-341 + 1,59.0,53.2,15) = 2,61 w.

r) TlockoabKy ceyenHst rOpH3OHTANbHBIMH MJAOCKOCTAMH HAK/JIOHHBIX 3J6e-
MEHTOB B MIOCKOCTAX 2—18—19 u 1—17-—20 HaxoasATca Ha pasubix paccro-
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AIHHAX OT BEPUIHHBI BOJIHBL, TO s ONpee/eHHA HAPPY3OK OT BOJIH, COTJIACHO
1. 3.15, NoCTPOHM 3MIOPbHL YAEAbHEIX HATPY30K OT BOJIH Ha BEPTHKAJAbHYIO NPO-
€KMo Kaxcporo anementa. [TonepeuHble pasmepsl 3/eMeHTa:

d 0,3

8= Cosay = 0,707 = 0424 m;
a=d=03 m;

a 0,424
5 =03 = 14.

Mo rpagukam, puc. 32(17), npu —-=1,4
By=h21 u  B.=084.

Ilo n. 3.3 ctporM npoduAbL BOJNHLI B NpejlieslaX COOpYXeHHA (x, 20 X2) H
onpejessieM KOOPZMHATEI TOUKH MEPECEYEHHst C HUM CcTepxHA |—8 (uau
2—7) 3=—2,75mM u x3=0,04. Ilasiee onpenensieM 3nauenus ¢ no n. 3.4 nas
crepxHelt 1—8 u 2—7 npu x=0,04 n 0,096, a 1/ ocTaAbHBIX CTEepKHER M0

cepefivHe ¥ KOHILAM 3JeMEHTOB NpH x= —0,004; 0,046 1 0,096.
Taxk, pss crepxkueit 1—8 u 2—7 nmeem:

<

2=m=—2T5m; x =0,04;
15 4275
15

ITo rpadukam, npuseseHHHM HA puc. 48 u 49, npu IjT=0,3 H

=1006,=1,36 ne, =0,72.
[To ¢popmyae 50 (42)
Tuw = 1,o.§i%°ﬁ. 356.1,0-1,36.1,21 = 0,073 1c/m.
ITo dopmyae 51(43)

2
dew=10- %-.3,14.0,3.—553.1,0.0,72.0.84 = 0,189 T¢/m.

ky=10; B,=121; B.=084; Zz= =1,18.

:-[ !
{

TTo rpadukam / u 2, npusenennbimM Ha puc. 38(18) u 47, onpenensiem npu
x=0,04 6;:)4:0,2'5 H 6xc=0,94.

Tabruya 43
z k q 8 4 q 3 ’ .
2ol 3 e | e | e e sy, | T b | (ke | @
—2,751 1,18 | 1,36 | 0,72 73 189 0,25 18 0,94 178 196
0,57 30 0,66 64 94
0 1 0,97 | 0,37 52 97 —003 —15 10 97 5
2,5 1 0,835( 071 | 0,2 38 53 0,28 11 0,91 48 59
0,57 17 0,66 19 36
50 | 0,67 | 0,54 | 0,11 29 29 —0,03 -1 10 29 28
75 105 0,42 | 0,07 23 18 0,28 6 091 16 2
0,57 10 0,66 7 17
10 0,33 | 0,34 | 0,04 18 11 —0,03 —06 1.0 1 10
12,5 10,17 | 0,3 0,03 16 8 0,28 4,5 0,91 7 12
15 0 0,28 | 0,03 15 8 0,57 9 0,66 5 14
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[To popmyae 49(41)
q=0,073:0,25+0,189-0,94=0,196 1c/m.

AHasOrHYHBIM NyTEM BbIYHCJSIEM ¢ JJisS OCTAJbHBIX CTEPXKHEH, H pe3y/bTaThl
CBOAHM B Ta0J: 43.

1) Ha ropusonTa/dibHble 3J€MEHTH, HOPMaJbHble K JAYYy BOJHbI, 5—6,
7—8, 9—10, 11—12, 13—14 u 15—16, onpexnensieM ropH3OHTAAbHYIO COCTAB-
JISIOLLYIO yNeIbHOH Harpy3kH oT BOJIH 1o 1. 3.9.

W HepuHOHHBIA H CKOPOCTHON KO3D(PHUHEHTBI COYeTaHHA Oxy H Oxc NPH
x=—0,004 u 0,096 coomsercTBeHHO paBHbl: Ox=—0,03 u 0,57, dxc=1,0 u
0,66. KoadduuueHTsl 8, u &, onpelensem no rpadHkaM, NpHBEIEHHbBIM HA
puc. 48 u 49. Pe3ysbTaThl BbIYHC/AEHHHA CBefeHb! B Taba. 44,

Tabauya 44
] 3uayenns
p p P xnsxn» Pyt xes Py, )
2y, 3 ex €, XH» X0 Kre/M Kre/M KreiM
" KreiM KTC/M
B maockocTy 1—7—18
B MAOCKOCTH 3—19—20
0 1,0 0,97 0,37 43 1 o -
y > » 1 16 24,5 77 102
-7 35 34
5 | 067 | 054 0,11 4 35 137 3 36,7
—05 13 12,5
10 0,33 0,34 0,04 15 13 8.6 8.6 172

e) Ha ropusonTajbubie 3/€MeHTbl, PacNoJOXKeHHble NOL YrJAOM K Jyuy
BO/IHbL, 5—7, 9~—11 n 13— 15, onpesnensieM ropu3oHTaNbHYI0 COCTABJSAIONLYIO
YAEMbHOM CH/IBI BOJIHOBOro AasjieHus Takxke no m. 3.9. [lonepeunbie pasmepn
3/1eMEHTOB ONpejie/isieM B CRYEHHH HX BEPTHKA/IBbHOM MJIOCKOCTHIO, Mapaielb-
HOH NJIOCKOCTH X0z, H NoJiydaem:

d 0,3 a 0,424
a=m=w=0,4?4u, b=d=03wm; =03 =14.

Ilo rpadukam, npusesennniM Ha puc. 32(17), no napamerpy —;:-=],4,

Bu=1,21 u gc=0,84. [lnst Ka¥I0ro 3/eMeHTa CUNTAEM 3Ha4YeHHe Py Ans Tpex
ceyeHui, 1. e. aas x= —0,004; 0,046 u 0,096. Pe3aynbTaThl BEIMHCACHHH CBO-
IHUM B Ta6J. 45.

Ta6auya 45

2 3 P ¥ P £ P 8 1] P 8 t] P 'y
M Krilt‘ Kré: ﬁx" I:'l:[: " 6‘“ ;::ilch xr(-:"/'u
—0,03 —1.5 1,0 97 95

0 52 97 0,28 146 0,91 88 103
0,57 29,6 0,66 64 94

—0,03 —1 1,0 29 28

5 29 29 0,28 8,1 0,91 26,4 35
0,57 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'opusoHTanbHAs COCTABASIOUIAA HATPY3KH OT BOJIH Ha 3JeMeHTHl 67,
5—8, 10—11, 5—12, 14—15, 13—16, 18—19 u 17—20 paBHa HyJ10, a BOJHO-
BOIt HAarPy3KOH Ha 3J€MeHThI, JexalllHe Ha JHe, MOXHO npeHeGpeub.

3. OnpenensieM BepTHKaJbHble COCTaB/IfIIOLHE HArpy3KH OT BOJIH Ha
KaxXAblil 3710MeHT 6J0Ka H TJeYH 3THX CHJ OTHOCHTENbHO ocH 19-—20.

a) Ha ropusonranphbie aneMentn 5—6, 7—8, 9—10, 11—12, 13—14 u
15—16, pacnio/ioKeHHbIe NEPIEHANKYAAPHO JYUY BOJIHBL

BepTHKaJ/bHble COCTABAAIOLIHE HATPY3OK OT BOJMH HA €AHHUIY AJHHbI OlI-
peneasieM no 1. 3.9.

Ilo ¢opmyne 62(54)

5

1
Poy=+1-3142.03% —51.9,1 = 0,0445 6, 1c/w,
a o ¢opmyae 63 (55)
5
Py = % 1.314.03. g5-12-¢,-1 = 0,314e; TC/M.

PesysnbTaTtel pacueta cBoAHM B TabGa. 46. KosdduilHenTs: coyeTaHus Oq H

d;c npH x= —0,004 u 0,096 onpenensiem no puc. 55(23) u 59; uveeM: 8=
= —1,0 0 —0,83; 8;¢=0 1 0,33 cooTBeTCTBEHHO.

Tab6auya 46

3HaveHus
P, 0 , pPA,., P,
#u, z b, e, Pru Pror :r:’:" xzrcc/;c Krc/zM
M Krc/M Krc.M
B faockocrn 1-17-~18
B fnaockocT 3—19—20
o 0.31 _ 0 —426 | 00 42,6
0 1 0,96 , 426 97,4 =34 | B1 33
—20,9 0,0 209
5 0,67 0,41 0,075 20,9 24 _l 7’3 8,0 9,3
—8,5 0,0 8,5
10 0,33 0,19 | 0015 8,5 47 7 15 56

6) Ha ropusontaibHbie aneMenTol 5—7, 9—I11 v 13—15, pacnonoxen-
Hble NOJX YIVIOM K JIyyy BOJHBI.

Pacuer BhimosnHsieM Takxke mo n. 3.9, npu cjelyiOllHx pa3mepax 3Je-
MEHTOB:

a-(:():—m,=0’424M’ b=d=03mM.
Koapduunentsl coueranuii onpepénseM misi 3HaueHHi x = — 0,004;
0,046 1 0,096. Mpu —- =2 == 0,707, no puc. 32(17) = 0,87, po=

= 1,1. Tlo dopmMyaam 62 (54) u 63(55)
Pu= % 1.3,142.0,4242. —5‘%. 1.6,.0,87 = 0,07750, Tc/u;

52
Py =-§- 1-3.14-0,424-~5—0-~12-sz~1,l = 0,49 ¢, 1c/M.

Kosdpnuuents couetanus npu x=0,046 onpeneasiem no puc. 55(23) u
59:

B, = — 0,96, 3, = 0,00,
Pe3yabTathl BLIYHC/AEHHA CBOAHM B Tabu. 47,
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Tabruya 47

- Pl Poe P, P,d,. P,

WL E % | % e e | aem | crein | krelm
—1,0 —74,4 0 0 744

0 1 096 | 031 [ 74,4 | 152 —0,96 | —714 0,09 13,7 57,7
—0,383 —61,7 0,33 50,2 11,6

—1,0 —36,4 0 0 36,4

5 (0671047 | 0,075] 36,4 | 368 | —0,96 —34,9 0,09 3,3 31,6
—0,83 —30,2 0,33 12,2 18

—1,0 —147 0 0 14,7

10 1033 [019 [0015| 147 | 74 -0,96 | —--14,1 0,09 0,7 132
—0,83 —12,2 0,33 2,44 9,8

B) Ha ropusonranbusie asemenrsl 5—8, 6—7, 9—12, 10—11, 13—16 u
14—15, pacnoJ/ioxkeHHBIE BLOJb Jyua BOJHHL

Pacuer BepTuKaJbHOH cocTaBidlollell BeAETCA KaK MJIs IOPH3OHTANb-
HOIl TIperpajipl, pacrnoaoXeHHoil HOpMaJabHO K Jyuy Boanbl. PesyabraTh pac-
yeTa CBOAHUM B TabJ. 48.

Tabauya 48
Z,. e p y p 3 & p 1F‘Zﬂ7 ' by P, ]

M 2 | = 1<rc2/l:: Kl’(.‘z/cM 2 lfI}C/M ze :rcc/zy; Kram
—1,0 —42,6 0 0 42,6

0 0,9 | 0,31 [ 42,6 97,4 —-0,96 —41,0° 0,09 8,8 32,2
{ —083 | —354 0,33 32,1 3,3

--1,0 —20,9 0 0 20,9

5 0,47 | 0,075 209 21 -—0,96 —20 1 0,09 2,2 17,9
—083 | —17,3 0,33 79 9,4

' —10 —8,5 0 0 8,5

10 | 0,19 | 0015} 8,5 4,7 —0,96 —8,2 0,09 04 7,8
. —0,83 —7,1 0,33 16 5,5

r) Ha nakaonnuvie anementn 2—5, 6—9, 10—13, 14—17, 3—8, 7—12,
1{—16, 15—20 u 1--8, 5—12, 9—16, 13—20, 2—7, 6—11, 10—15 n 14—19.

PacueT BepTHKAaJbHBIX COCTABJSIIOUMX YAeJblOIl BOJHOBOH HAarpysku
BbiTIOJHsieM 1O 11, 3.15, a pasMepbi 3/1eMEHTOB ONpejie/sieM B CeUeHHH UX Bep-
THKAJbIION TJIOCKOCTHIO, Mapaslie/ibHoll JI0CKOCTH 20X HWJH 20Y.

B o6oux cayuasix paamepnl 3JeMeHTOB COCTABAT!

£ , 5 042
b= 53 o = 0,21 M ma=4d=03wm a orHolleHHe — - = 03 = 14.

[lpespiienye B3BOJHOBAHHOM TIOBEPXHOCTH 1 ONpejeiseM 1o 1. 3.3: Lis
CTepKusi 2—5. (x=—0,004) n=—0,58-h=—29 M, a1A cTepxus 1—8
(x=0,04) n=—275 ™, max crepxusi 8—7 (¥=0,096) n=—042-h=
=—2,1m. Ipu %:—- 1,4 no puc. 32(17) snauenuss fu=1,21 n .=0,84.

o dopmynam 62(54) 1 63(55)

-1-3,142.0,30. 50 1-6,-1,21 = 0,0538 0, 1¢/m,

20 12.¢,-0,84 = 0,264 <, Tc/m.



Pesyabrathl pacyera csedenbl B Ta6a. 49, a 3MIOpLI HATPY30K NpliBeje-
Hbl: TOPH30HTANbHLIX Ha pHC. 66, a BepTHKaJIbHBIX HA pHC. 67.

Tabauya™49

i P | P, L - Pacdze, | Po

Mz ' 2 % ‘2 Krcz,‘z xrcz/; o x‘:erf" e Kzrcc/;c KrCz/M
—29{ 1,19 | 1,41 | 064 | 759 | 1690} —10 | —759 0 0 |79

—2,751 1,18 | 1,39 | 061 | 748 | 161,0] —097 | —72,5 0,07 11,3 61,2

—2,101 1,14 | 1,27 | 0,53 | 68,4 | 140,0] —083 | —56,7 0,33 46,2 10,5

—10 | =516 | o 0o |56
O | 10 ]0% 1031 ) 516 18181 “gg3 | _a28 | 033 | 270 |158
10 [ —=3%0 | D 0 [ %0
25 | 083 | 067 | 0,15 | 360 |396 | —096 | —348 | 009 36 | 310
—083 | —299 | 033 | 131 |68
5 |067 | 047 0075|253 [198 | Th | =23 | O 3. |23
=10 | =172 | 0 0172
75 {05 |032 | 0035|172 | 92 | —09 | —165 | 009 | 08 |157
—083 | —143 | 033 | 03 |113
10 | 033 fo19 [ooi5{ 102 |40 | Zp9s | Za%% | A | 1S 192
=10 | —48 | 0 o 73
125 [ 017 [ 009 fo004 | 48 [ 105 | —096 | —46 | 009 | o1 | 45
—083 | —40 | 033 | 035 | 36
5] ofofo|o]|o] - 0 — 0 0

3

&

s

v 2 3

a) H"Za,f~1005;§ 275 g =196rrcim

16,5 —=> T

g e TN

13,65 2195 95 ¥

, 2,5 39 N

2

95 L5 N

5 0 a

8,65 0002 78 2

22 =

P 7,5 @]

g2 504 ’ ¥

170 17 o

, 0027 10 T

J,/ —— 3

12 Y

0,032 72,8 ]
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15 14 <
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Puc. 66. Fopusontaabhas BoaHoBas Harpyska (k npumepy 17)

Z—Ha HaKIOHHbIE SMeMenTw 2-7, 1-8, 6-11, 5-12, 1015, 9~16, 1419, 13-20;
98 —Ha FOPUIQHTANbHLIC SaeMenTH 5—7, 9—11, 13-13,




o) Hanee onpeneisieM TOPH3OHTANbHYIO H BEPTHKAJbHYIO COCTaBJISAIO-
-UlHe CYyMMAapHO#l CHJ/ibl BOJHOBOT'O JaBJieHHS Ha GJOK H ONPOKHILIBAIOLIMi
MOMEHT 3TuX cua My oTHocHTesbHO ocH 19—20. PacueT BhInoJHIEeM B Tal-
JIMYHOH (opMe. 3a NONOKHTENbHOE HANPABJEHHE ONPOKUALIBAIOLIEr0 MOMEH-
Ta MPHHUMaeM HampapJeHHe N0 YacoBol cTpesaKe. Pe3yJabTaTsl pacyeToB NpH-
BeJieHb! B Tabu. 50,

Tabruna 50

$Q;, TLaeuo TQ (H~2g), 3P, | =p,;B,
9neMCHTOB 'I'CI H;zQ' I(TCM @ TC;I ﬂne;O ? TczM]
1—17, 2—18 3,36 13,75 46,1 — — _
3—19, 4—20 3,36 1225 412 — — _
9-5 0,185 —50 | —093
69 0,110 —50 | —055
10_13 1,57 13,75 21,6 0,070 ~50 | —040
Yt 0,089 50 | —045
0,025 —50 | —013
0,027 0.0 0,0
3—8
712 0,080 0,0 0,0
11-16 1,33 12,39 16,4 0,060 0.0 00
15—20 0,018 00 0,0
18, 2—7 0,80 16,5 13,2 0216 —16 | —035
6—11, 5—12 0,38 13,85 59 0.104 —14 | —015
024 11,35 272 0,206 —39 | —080
10—15 9-16 0.12 8.83 1,06 0,162 —28 | —045
0,10 6,32 0,63
14—19, 13—20 0,054 3,7 0,20 0,05 —30 | —015
0,064 12 0,08
56 0,58 15 8,70 021 —50 | —1,05
7—8 0,51 15 7,65 0,02 0.0 0.0
910 017 10 17 0.11 —50 | —055
11—12 0,19 10 19 0,05 0.0 X
13—14 0,06 5 0.3 0,04 —50 | —020
15—16 0,09 5 045 0,03 00 0.0
57 0,50 15 7.5 0,165 —38 | —063
0,086 —16 | —0,14
911 0,17 10 1.7 0,085 -39 | —0,33
0,062 —14 | —009
1315 0,074 5 0,37 0,035 —38 | —013
0,029 —14 | —004
6—7, 5—8 — — — 0,186 —38 | —070
0,088 —16 | —014
1011, 9—12 — — — 0,068 —14 | —0,09
0,06 —38 | —0.36
14—15, 1316 — — —~ 0,04 —36 | —0.14
0,032 —14 | —0,04
Uroro| 1372 13,0 | 178,72 2,85 —315 | --899

Takum ofpasom, feiicTByromias Ha GJOK MakCHMaJjibHas TOPHU3OHTANb-
Hasl COCTaBJ/IAOULasA HArpy3KH OT BOMH Qu=13,72 Tc npHjIOKeHa Ha pPaccTos-
HuH OT aHa, paBHoM 13,0 M. CooTBeTCTBYIOIIAs il BePTHKAJ/IbHAS COCTABJAI0-
was narpysku P,=2,85 tc HanpaB/yena BHH3. OHa CO311aeT OTHOCHTENBHO OCH
19—20 oTpuuaTenbblii (MPOTHB 4ACOBOH CTPE/iKH) ONPOKHABLIBAIOIHE MO-
MeHT paBublii — 9,0 TCM.

[Monupifi ONPOKHALIBAIOLIKMA MOMEHT OT BOJHOBOH HAarpy3KH OTHOCHTE/b-
Ho ocu 19—20

Mg = 178,7 —9,0 = 169,7 1cm,

T4 a9
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8-11, 5-12 10-15, §-18 14-19, 13-20

Puc. 67. BepTukanbhas BOJHOBadg Ha-

ae o s BIETTT—_ 1 2 Ot 0 rpy3ka Ha ropH3OHTa/blible [ HaKIOH-
4 ﬂ,ﬂ.ﬂ{ﬁ- Wl ] 0, Hble dMeMeHTbl GJoKa (k mpumepy 17;

29 P,—B xrc/m; XP,—B TC).

4. HATPY3KH OT BETPOBbIX BOJIH HA BEPETOYKPENUTEJIbHBIE
COOPY)XEHHUSA MU CYJOBbIX BOJIH HA KPEIJIEHUSI BEPETOB KAHAJIOB

Harpysku ot BeTpoBbIX BOJH Ha GePErOYKPENnuTENbHbIE COOPYKEHHUS

4.1. Harpy3kn oT BO/MIH Ha MOABOAHBI BOJHOJOM TNPH JOKOUIE BOJNHbLI
Heo0X0JHMO NPUIHMAaTh N0 3Mi0paM GOKOBOTO H B3BELIHBAIOIIETO BOJHOBOTO
AaBjeHns (puc. 68(26)), npyu 3TOM BeJIHUMHBL P, TC/M2, JOJXKHDLI ONPeAeaATh-
cs1 ¢ yueToM ykJaona aua (1:m,) no popmyram:

a) Npu YyKJOHe JHa

-——— Mope Bepez , (1:m.) <0,04, ecan 2, m,
AMEET 3HAUYEHHS:

2, Ipu 2, <2y, TO pi=1(21+2,);
82(67)

npu 2, > 23, T0 p; = pa; 83(68)

2o, 10 py=ih (0,0157} +

H_
+023 ————Hz‘) 1 vz, 84 (69)

23=H, 10 py= kypy; 85(70)

Puc. 68 (26). Dmopn BOJHOBOrO IABIEHHd 1a 6) upu  YKIOHE JHa
HOXBOANb BOJHOIOM. (1:m,) >0,04, ecan 2, M,

MUMEeT 3HaueHHUs:
2y, TO py onpenessercsa no gopmynam 82 (67) u 83 (68);

2y 10 py=7(z+ 2); 86 (71)

23=H, 10 p3=p, 87(72)

IJle 21 — PAcCTosHIe OT BepPXa COOPYKEHUA 10O PACUETHOIO YPOBHS BOJALI, M; 22 — PacCTOSIHIIC
OT pacueTHOTO YPOBHS 10 IMOAOIIBH BOJHLL, M, UDHHIIMACMOe IO OTHOCHTEJILHOI BeJHuMNe

]
7 13 Taba. 51(16); ks — K03 HUHEHT, npurIMacMblli 0 Ta6m.-52(17); 24 — paccTORHHE OT
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HOBEPXHOCTH BOALI 32 MOJBOJAHLIM BOJHOJOMOM 10 PacueTHOrO YPOBHS, M, ONpeRenseMoe Mo
dopmyae

2=ko(21+25)—~21; 88(73)

ko — ko3 duuyent, npunaMaemslil no taba. 51(16); 25 — ocpeflHeHHOE BO BPEMCHH PacCTOs-
HHE OT L‘pe(nm BOJIHGL MTCPEA TOJABOAHBIM BOJIHOIOMOM 10 paCueTHOI'O YDOBHA, M, TIPHHHMAae-

. €5
MOC TIO OTHOCHTCJLUON BedmdIHe 77 H3 ta6a. 51 (16).

Tabauya 51(16)
|

OTuocHTe bHAA BBICOTA BOJAHL A/H 0,4 | 0,5 ‘ 0,6 ‘ 0,7 0,8 0,9 1

OTHOCHTEAbIIOE 1HOHHKENHe TIOA0UI- 0,14
s

Bl BOMHM 2,/H 0,17 | 0,20 | 0,22 | 0,24 | 0,26 | 0,28

Oruocurennlioe npenbliieiiie rpebist
Boanst 2yl 013 | 0,16 | 0,20 | 0,24 | 0,28 | 0,32 | 0,37

Kosdduuuent &g 076 | 0,73 | 0,69 | 0,66 | 0,63 | 0,60 | 0,57

DKcnepUMeHTaMblible B HATYDIIbIe HCCAENOBalKA NOKa3aJ/H, YTO MoABHK-
KH TPABHTALHONHLIX BOJNOJOMOB, NPH HENIOCTAaTOUHOM HX Bece, BCerja lia-
[paBJeHLl B CTOPONY MOPSI. DTO CBUAETEAbCTBYET O TOM, YTO PEHIAIOIIHM fIB-
Jserca lie no00BOC BO3JAciCTBHe HAJABHraloUleficsl BOAHLI NPH TOJAXOAE ee
rpefns, a gaBaenue 1a 6eperoByio rpanb H NOAOLUBY BO.H0OJA0OMA NIPH MOAXO-
e JOXKOHIILI BOJTHLL.

Tabauya 52(17)

[fonorocts BoaHBl AjR 8 10 15 20 25 30 35

KosdQuiment &y 0,73 | 0,75 08 | 085 09 | 0,95 1

Cxema BO.JIOBBLIX HAarpysok, npusefeHyasi Ha puc. 68(26), cooretct-
ByeT BO3ACICTBHIO BOJIILI B TOT MOMEHT BpeMeHH, KOrjfa IOfOIIBA BOJIHDI
pacnoJjoxena y nepeaHeil i1akJONHON rpaii BOJHOJOMA, a uepe3 rpeGenb
BOJITIONIOMA TIPOUCXOJAHT CJAMB BOJALI, TOCTYNHBINEH B 3aBOJHOJOMHOE MpPOCT-
panctBo nMecTe ¢ rpeGueMm BoJHbl, HanGoabliee NOHHKEHHE NMOBEPXHOCTH
BOJbI NePej BOJHOJOMOM Z2 M OAHOBPEMeHHOe ee NMOBLIlIeHHe 24 32 HUM (OT-
HOCHTE/JIbHO PacyeTHOro CNOKOKHIOro YpOBHSI) 00YyC/laBJAHBAIOT pacyeTHOE CO-
yeTaHHe BOJIHOBLIX JaBJEIIHIL.

Ecau BonHOIOM NPOEKTHPYETCS HAa OTMeNoM Gepery ¢ necyaHbiMH HaHoO-
CaMH NpH YKJOHE NOABOAHOrO ckaoHa B 100-MeTpOBO# noJioce, CUMTAast OT ype-
3a mops, (1 :mq)=<<0,04, Harpy3KH OT BOJH Ha TaKOf# BOJIOJOM ONpeResior-
c¢s1 o opmyaam 82(67), 83(68), 84 (69) u 85(70).

BoanosoMbl, coopyxaeMple Ha MPUTAYObIX Geperax ¢ rajeuHbIMH HaHO-
CaMH, npH ykJone nojasoinoro ckjaouna (1:m.)>0,04, paccunteiBalotes Ha
BOJIHOBLIE l1arpyskHu no ¢opmyaam 82(67), 83(68), 86(71) u 87(72).

Bennunna 2z, B 06OHX cayyadx ycTaHaBjauBaercst no ¢opmyae 88(73),
IIOJIYUellOH 13 YCJIOBHSI paBeHCTBAa 00'b€MOB BOJBI, MOCTYNAIOUIHX B NPOCT-
PaHCTBO MEXJY BOJHOJIOMOM H OeperoMm H CAHBAIOIIHXCA yepe3 rpeGenb BOJ-
110JI0Ma M3 3TOr0 IIPOCTPAHCTBA B TeueHHe OXHOr0 BOJHOBOrO NMEpPHOAA.

B cayuae, Koria noABOAHBIII BOJIHOJNOM pacrnojaraercs B IpHGOAHOMN
(TpeTbell BO/INOBOI) 30He, pacyeTHYIO BLICOTY BOJIHDI /A DPHHUMAIOT HA TJY-
Gune Bogel 1 nepex BosHosoMoM (puc. 68(26)). Ilpu pacnosoxennn BoJHO-
JloMa B IPHYPe30BOIl 30He, B NpefiesaXx KOTOPOil MOTOK OT pa3pyLIeHHBbIX BOJH
NepHOAMYECKH laKaThipaeTcs na oeper, Benunnnl A u H caepyet npuunmars
B CTBOPC TIOCAEAHCTO OOPYIUCIIHS BOJII.
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Tlpn npoeKTHPOBaHUH BOJHOJOMOB, KOHCTPYKIHH KOTOPBIX He COOTBeT:
CTBYIOT CXeMaM, NpHBeAEHHBIM Ha pHc. 68(26), 69, 70, BeqHYHHBI, YKa3aHHbIE
B 0. 4.1, JOJIKHBI ONPENENATHCA HA OCHOBAHHH 3KCNEePHMEHTANbHBIX HJIH Teo-
pPEeTHYECKHX HCCJEIOBAHHUIL. -

INpumep 18, BonHonoM U3 rpaBHTAaHHOHHBIX MACCHBOB 3aNPOEKTHPOBAH
Ha npuray6oM yyacTke Oepera co cpelRHAM YKJOHOM OeperoBoro CKJOHa B
CTOMETPOBO# T0JI0Ce, CUHTast OT ypesa Mopf, |:m.=0,0588. Tloasoanniii
CKJIOH Ha yYacTKe BOJIHOJOMa CJOXKeH pPa3MbIBAeMbIMH NeCcYaHO-TajledHbIMH
rpyntamu. BosaHos0oM ycTaHOBJeH Ha KaMeHHO# mocTedau 3 nabpocku. ay-
OHHa BOABI y coopyxeuus H=4,5 M. Boanosom 3atonaen. Paccrosuue or
pacyeTHOro YpoBHS BOABI X0 IrpeGHs BoJHoJOMa 2)=0,5 M. Pasmepnl ceyenns
MacCHBa BOJIHOJIOMa AaHBl Ha puc. 69. Knace xanuTaibHOCTH BOAHONOME —
IV. PacueTtnasi BbicoTa BoJHB A=4,0 M UMeeT Ha yuacTKe BO3BeJeHHS BOJ-

0,75

- B=045 ———
Mope 3 T bepez
N ~
" N &
< - = 0
p, =120 b,
Pacy.ypoBens " il N
7 N ]
B —— — 12,2117

6,85

Puc. 69. Dnioprl BOAHOBOTO AaBAEHHS Ha TPAHH TOJBOJHOTO BOAHOAOMA
npu yxaowe nua 1:m, > 0,04
]—-60Kx0B0% RaBieiie; 2—p3BelllHBaOliee; J--npurpymawninee. KaMenuas nocreian nox

NOAOIIBOM BOJHOAOMA He NMOKA3aHA (PasMepH B M, OPAHHATHI 3MIOP B TC/M?, CH/BI AAB-
JeHus B TC/M),

Hosoma obecneyeHHOCTb 4% B pexkume u 5% B cucreme. Cpenusas AnuHa BoJ-

Hbl A=75 M. PacueTHblll ypoBeHb NPUHSAT MO CPeAHErONOBLIM YPOBHAM, obec-
TIEYEeHHOCTh ero pasHa 50Y%.
Tpebyercst onpenesnTh HArpy3KH OT BOJIH Ha IpaHH BOJHOJIOMA.

INo Ta6u. 51 (16) npu =44T = 0,89 Haxoaum:

2 =026, otkyza 7, = 026-45 = 1,17 u,
2 = 0,32, OTKyRa 2, = 032-45 = 1,44 ; hy = 060,

[MoxcraBuB HallfieHHble 3HAUEHUS BENHUMH Ro M 25, a TaKKe 3aJaHHYIO
BennuuHy 2;=0,5 M B dpopmyny 88(73), noryyum 2,=0,60(0,5+1,44)—0,6=
=0,66 M.

PykoBoJCTBYSCh H3/0XKeHHBIM, onpejesisieM OpJAHHATHI BOJIHOBOFO JaB-
Jenusi (puc. 68):

Ha YpOBHe Bepxa COopy:KeHHa mpu 2,=0,<2z;=1,17 m p,=:1,03(0,6+
+0,66) =1,20 Tc/M2 — no dopmy.e 82(67);
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Ha ypoBHe MojowBH BoAHB npu 1: m,=0,0588>0,04 py=1,03(1,17+
+0,66) = 1,88 Tc/m? — no dpopmyae 86(71);
Ha YPOBHe JHA H 10 OCHOBAHHUIO BOJIHOJIOMa
p3=py=1,88 1c/mM?— no dopmyae 87(72).
[TosiHoe ropH3OHTaIbHOE CABUTAIOlLee BOJHOBOE JaBJjende Ha | M LIHHDI
BOJIHOJIOMA@ PABHO IJIOULAJH 3MIOPb], IOCTPOEHHON NO BHIYHCAEHHBIM OPJAHHA-
TaMm Ha puc. 69,

Py=(H—23) p;+0,5(pi+p2) (22—21) =
= (4,5—1,17) - 1,8840,5(1,20+1,88) (1,17—0,5) =6,25+1,03=7,28 Tc/m.

Bsseinunatowas nHanpyska Ha nogowsy ED
P.=0,5.1,88.6,85=6,45 1c/m.

Harpyska, npurpyskatoas npebeb BOMHOIOMA
Pr=0,5-0,75.1,20=0,45 1c/m.

Mope hepez
0,6
P =029
Pacy. ypoBens /] =0
A e L i
—— RV —F /:‘ i
? [y
M
M
[y 1,24

‘ T1:me =0,035
TRET TR
pens

Puc. 70. Sniopsl BOJHOBOrO AaBACHHS HAa TPaHH MOXBOAHONO BOJHOJNOMA NPH YKiAOHE
aHa 1:m, < 0,04 (pa3mMepsl B M, OPAHMHATH SMIOP B TC/M2, CHABI AaBAeHHH B TC/M).

NMpumep 19. TlogBoaHBI BONHONMOM H3 TPaBHTALHOHHBIX MAaCCHBOB CO
CKOILIEHHO!I nepejneif rpaHblo H pa3MepaMH, yKasaHHbIMH Ha pHc. 70, 3anpo-
eKTHpOBaH Ha oTMesioM Gepery (1:m.~0,035) Ha ray6une H=3,5 M. Iloa-
BOJHBIH CKJOH Ha YyYacTKe pacho/IoXKeHHs BOJNHOJOMA CJOXeH necyaHbiMH
OTJIOXKeHHAMH. BoJiHONIOM ycTaHaBauBaeTcA Ha KaMeHHo#i nocrenu. IJay6H-
Ha 3aTonJieHHs rpe6Hs BoJHONOMa 2, =0,6 M, BonHosiOM OoTHeceH K rujporex-
HHYECKHM coopyxKeHHsM IV Kiaacca KanHTaNbHOCTH, OITOMY COMJIACHO NPH-
NoxeHHIO | pacueTHas BbICOTA BOJIHLI AJ4 Hero h=25 M npuHsta ¢ obecne-
yeHHOCTBIO 4% B pexxume u 5% B cucreme. CpefHsis AJHHA BOJHBI A, COOT-
BETCTBYIOLLAA TOH BpicoTe, paBHa 35 M. PacueTHnblit ypoBenb Mopsa AAsi pac-
CMaTpHBAEMOro BOJHOJIOMA BHIYHC/CH MO CPEAHHM TOAOBEIM YPOBHAM C 06ec-
neyeHHocThio 50%.
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TpebGyercs onpeaeJuTb BOJHOBLHIE HarPY3KH Ha Fpald BOJHONOMA,

Hpn—,—1—=3—:g=0,71 HaxoauMm no ta6a, 51 (16):

2y
ko=086;  Fr =022 orkyma z,=022H =022.35=077 x;

H = 0,24, oTkyza z; = 0,24.3,5 = 0,84 u.

Mo opuyse 88(73) 24=0,66(0,60+0,84) —0,60=0,35 M.
I/ICHOJIBISYH Ha;mermbre H 3ajaHHble BEJHUYHWUHBI, onpejesisieM BOJMHOBOE

_JlaBJleHHe:
Ha ypoBHe nozloumu Boannt npi 1 : m. =0,035<0,04

3,56 — 060)

p, =1,03-2,5 (0 015 . 35 -- 0,23 F 1,03-0,356=1,24 tc/M2 —no dopmyse 84 (69);

1a ypoBle rpeGus BoJesoMa npu 2;=0,60<2,=0,77 M
p1=1,03(0,6-+0,35) =0,98 1c/m? — 1o dopmyse 82(67);
Ha YPOBHE MOJAILBLL COODYMEHHS HpU —hk-:=§§' = 14 W COOTBeTCTBEH-
Ho no ta6a. 52 (17) k, = 0,79
p3=0,79-1,24=0,98 tc/m2
[Tonrroe ropusoHTanbHOE jaBjieHre Ha 1 M RJAHHBL NOABOJIIIOTO BOJHO-
Joma
P=05(pi+ ps) (22—21) +0,5(p2+ pa) (H—2;) =
=0,5(0,98+1,24) - 0,1740,5(1,24+0,98) - 2,73=3,22 1c/™m.
BasewmBalonias Bo/iHOBasl Harpyska Ha nogolusy ED
=0,5+p3+50=0,5-0,98-5,0=2,45 1¢/m.
Harpyaka, npunpy:Kalouias rpeGelib BOJHOMIOMA,
Pr=05-p;-0,6=0,5-098-0,6=0,29 1c/m.
4.2. MakcHManbHYIO IOHHYIO CKOPOCTb BOALI Uy, M/C, Mepes HAKJIOHHON
rpaHblo MOABOLHONO BOJHOJOMA HEOOXOAUMO ONpeAensTh Mo (popMyJe
nyrh

Ump =
V—— Xsh —n

rae ny — ko3 pUuHeHT, npuunMaeMbiii mo Taba. 53(18).

89(74)

Ta6auya 53 (15)

OTHOCHTeIbHAS JAHIIa BOAHB A[/{ 5 10 15 20 25

Kosdduunenr ny 0,67 1,22 1,74 2,13 2,23

MMpumeuanne Jonyckaemble 3HaueHHS Hepa3MBIBAIOLIMX JOHHBIX CKOpoCTell nepen
HaKJIOHHOH l'paHbPO NMOABOJAHON BOJIIOJIOMA JAOJXKHEI NPIHUMATHCST COriacHO 'l‘p?GOBmIlISIM
n. 2.9 nacrosueil raabLl.

4.3. Harpy3ku or pasbupaiomuxcs (pa3pyuiMBHIMXCS) BOJI Ha BepTH-
Ka/JbHYIO BOJIHO3AIUHTHYIO CTEHY (NPHM OTCYTCTBHH 3aChiKH TPYHTa CO CTO-
poHbl Oepera) HeO6XOAMMO NPHUHAMATh IO 3MIOPaM GOKOBOIO M B3BCLIHBAIO-
Ilero BOJHOBOTO AaBjenHit (puc. 71(27)), npu 3TOM BeJHUHHBI p, TC/M2, H
Zrp, M, TOJIKHBI ONPeJeNAThCA B 3aBHCHMOCTH OT MeCTOPAacoNoKelna coopy-
SKEHHA:

a) npu pacrosoKeHUH COOpYKeHHsT B CTBOPE MOCAEAHETO OOpYyLIEHHS
npu6oiHbix BoH (puc. 71(27), a) — mo dopmynam:
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Dos = Tk (0,033 % + 0,75); 90 (75)

Los, 91(76)

Zp =5

Aunug Yypesa

L(Jﬁ ]

a— =
|

|

Pacy. ypoBenn

Sunusg ype
Aunud ypesa

|
)
T
- l

|
I\;3:/00{0‘,/. ypoBers
~

Pyp Aunus ypesa

Puc. 71 (27). dmiopsl BOAHOBOrO JABJEI I Ha BEPTUKANLHYID BOMHOIAUWTHYIO
cTeny.

6) npH pacrnoNoXKeHHK COOPYIKeHns B IPHype3onoif 3oie (pnc. 71(27),0)
— 10 tHhopmyram:

los
Dyp = ( 1-03 f;—,) Pos; 92(77)
2y = ”_ir 93 (78)
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B) NpH PacCnoJIOXEHHH COOPYKeHHs Ha Gepery 3a JiMHHel ypesa B npe-
Jlesrax HakaTa Bosd (puc. 71(27), 8) — no ¢popmynam:

l
Pap = 0,7 (1 — L"’ )poo; 94(79)

HK

2rp = @, 95 (80)
1
rie 2pp — ApeBbilllenite TpeGHA BOMMbLI HAA PAacYeTHHIM YPOBHEM B CTBOPE BOAHOIAULHMT-
HOH CTeHbl, M;
Log — paccTosiHHe OT CTBOPa Mocieanero oGpyuiesus BOJH X0 JHHHH ype3a (MpHype-
30Bas 30Ha), M;
ly6 — paccTofHHe OT CTBOPA NOCAEAHEr0 OGPYUIEHHS BOAH A0 COOPYXEeHHH, M;
lyp — paccTosgHHe OT JAHHHH ype3a A0 COOPYXEHHA, M;
Lk — paccrosude OT AMHHHM ype3a JO IpaHMLbl HakaTa Ha Geper pa3pyuIMBUIHXCS
BOJH (PH OTCYTCTBHH COOpYWeHuud), M, onpeieasemoe 1no gopmyie

Lax=hyq m,, 96 (81)

k14— BHICOTA HaKaTa BOAH Ha Geper, onpejeaseMas no TpeGopaniaM N. 2.14 nacros-
meil raasbi, M.

NMpumeuwanua. 1. Ecan paccrostie or Bepxa COOPYXKeHHA A0 PacyeTHOrO YPOBHs BO-
Anl 21<<0,34 M, TO BeJHUHHLI BOJHOBOTO JaBJcHHA, onpefeiexHble no dopmyaam 90(75),
92(77) w 94(79), HeoOXoANMO YMHOXKATb Ha KOMpPHUHEHT Kcs, NPHHHUMAEMbIA MO Talh.
54(19).

2. Harpyskn oT npu6oiiHbIX BOJAH Ha BOJNHO3AUMTHBIC CTCHB NPH PAcNOOKEHHH HX B
apuboiinoil 30te cleAyeT onpeaeNsiTb COAACHO TPeGOBaHNAM n. 2.12 HacToALLeH FIaBHL.

Tabruya 54(19)

Pacctosnne OT Bepxa COOpYXKeHHs :
N0 PAcYeTHOrO YPOBHA BOAbI 2y, M +03k 0.0 —0:3k —0.65#

Kosddunuenr &gy 0,95 0,85 08 0,5

BeperozamuThbie CTeHb! 4acTO MOABEPraloTCA yAapaM pa3pylialouiuxcs
BOJIH. PaspyilieHte BOIH MOXeT NPOHCXOAHTDb HENOCPEACTBEHHO Ha CTeHe WJIH
Ha HEKOTOPOM y/JajieHHH OT Hee. B nocnenneM ciyyae Ha CTeHY BO3JeHCTByeT
I0TOK, 06pa30BaBIUHACA OT pa3pylUeHHOl BOJIHDL,

Oofuiee naBjeHHe, BO3HHKAlOLLee NMpH yAape oOpyuialomleiics BOJHLI O
BepTHKaJIbHYIO CTEHY, COCTOHT H3 'HAPOCTATHYECKOTO H THAPOAHHAMHUECKOro
JAaBJennit, [napoJHHaMHuecKas 4acTb KABJEHHSA H3MEHSeTCd B 3aBHCHMOCTH
OT yrJa MojXoJa BOJHBI K BEPTHKAJbHOH rpaHH cTeHbl. [IpH ¢poHTaIbHOM
pacnoNoXeH!H TPaHH OTHOCHTE/IbHO yya BOJNHBE THAPOAHHAMHYECKOE AaBJie-
HHe [JOCTHraeT MaKCHMAaJibHOro 3HAYeHUS ¥ COCTABJAsSeT NMPHOIH3HTEIBHO MO-
JIOBHHY NOJHOM BesanuuHbl nasjenus. ®opmyansi 90(75), 92(77) u 94(79),
npHBeJeHHBIE B NYHKTe 4.3, NpelHa3HAYeHbl [/ BLIUHCAEHHS HHTEHCHBHOCTH
JaBJieHHsl TpH yAape O BepTHKaJbHYIO IpaHb CTeHbl OOpylialowHuxcss BOJH
WK NpHOOHHOrO NOTOKA, NOAXOAANIHX K cTeHe (PPOHTAJBHO.

OueByaHO, YyTO B 30He NMpPHOOHHOrO NOTOKA BeJAHYHHA AaBjelHsa Gyaer
TeM Gosbule, yeM GoJiblle CKOPOCTb NOTOKA, DTa CKOPOCTb NOCTENEHHO Y6bi-
BaeT OT MAKCHMyMa B TOUKe NocJefHero oOpylIeHHs BOMHLL 0 HYJEBOTO 3Ha-
UeHHs Ha BepXHel rpanHue HakKaTa BoJHbl. Ha ocHOBaHHH HccaeI0BaHHIl NIPH-
HSITO, YTO HHTEHCHBHOCTb AABJIEHHS BOJIH HAa BEPTHKAJbHYIO IPaHb CTEHbI TaK-
e yObiBaeT — OT CBOEr0 MaKCHMYMa pos B TOUKe mnocjelHero oGpylueHHs
BOJIHBI 10 HYJI HA BepPXHeil rpaHulle HaKaTa.

IIpunaTo TakKe, yro yObLIBaHHE HHTEHCHBHOCTH BOJHOBOIO AaBJIEHHS B
30He NpHOOAHOTO MOTOKA NMPOHCXOAHT MO JHHEHHOMY 3aKoHY. BHYTpH 30HbI
npuGOAHOro NOTOKA BbIAEJEHB! ABa Y4acTKa, pasrpaHHYEHHBIX JIHHHEN ype3a.
Ha nepBoM yuacTke H3MeHeHHe BeJHUYHHbI JaBJEHHR ONMHCHIBAaeTcs GopMyJoi

Y {
92(77), B KOTOpOit 3HaUEHHE MHOXKHTe/sS (1—0,3[‘363) H3MeHfeTesl OT eUHH-
0
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1b B TOYKe Nocaeanero oGpymuiennus Boaus 10 0,7 na ypese mopsa. Ha propom
yuacTKe, MeXAYy ype3oM MOps H BepXHel rpaHuiell HaKaTa BOJIH, HHTEHCHB-
HOCTb JaBJIEHHs COOTBETCTBEHHO yMeHbluaercsi oT 0,7 pos KO HYJS.
MakcuMajibuble OpAHMHATHl B3BELIHBAIOMIETO AABJEHHA, NPHJIOKEHHOIO
K MOJROLIBE CTEHbI, paBHbI, KaK nokasano Ha puc. 71(27), GokoBomy jfaBieHHIO

Pacy. ypoBens

Nobepxnocms Bodsi
npu omname BoAnsi

Puc. 724(28). dmioppl  BOJHOBOrO AaBieHHS HA BEPTHKAIBHYIO BOJHO3a-
INHTHYIO CTEHY NPH OTKaTe BOJHbLI.

y BHelllHero pe6pa COOpY:KeHHs; fajibllie B3BelUHBalollee JNaBjeHHe yMeHb-
waeTca JO HYJIEBOro 3HayeHHs y BHYTpeHHero pe6pa, H3MeHSISICh JIHHENHO.
4.4, Harpyaku oT pa3pyIUHBLIHXCS BOJIH Ha BEPTHKAJbHYIO BOJIHO3ALIHT-
nylo cTeny (c 3achIIKofl TpyHTa CO CTOpOHbI Gepera) mpH OTKaTe BOJiHHI He-
00X0HMO NPHHUMATL 110 3NOpaM OGOKOBOrO H B3BELIHBAIOUIETO BOJHOBOTO

Pacy ypobens

Puc. 73(29). 3mopa 1aBienus BOJH HA BOJHO3AMUTHYIO CTEHY KPHBOIHHE fi-
HOTO OYepTaHusd.

AabJiennst (pHC. 72(28)), npu 5TOM BeJIMUHHA Por, TC/M?, 10NKHA OOPEALTATh-
¢ no dopmyJe
Por =1 (0,751 + 2g2), 97(82)

riae 2or — IOHHXEHHe [TOBCPXHOCTH BO/bI OT DICUYETHOTO YPOBHA Tlepell BEPTHKAJLHOH Cre-
HOMl MPH OTKATe BOJIH, M, IPHHHMAEMOe PABHBIM:

NpH HaJHYHH Neped cTeHOR maska wupHHON 3/w M, 1 Gonee — 22 =0);

NpH IHpHHe nasxka MeHee 3/t —— 2op==0,250, m.

B naHHOM ciyuae TePMHH «HATPY3KH OT PaspyIUHBIIMXCSA BOJH» HpHMe-
HeH YCJIOBHO. 3eCh HMeeTCs B BHAY JaBJeHHe BOAHI, MONaBIleil B 3aCTEHHYIO
3aCHIIKY B pe3y/abTaTe BO3JeHCTBHSA BOJH PACUETHOH BHICOTHL A.
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1o dopmyae 97 (82) makcuManbHOe AaBiaelne Ha | M? 3aJiHell TPaHH CTe-
HBl Ha YPOBHe, ONpefeasieMOM BEJMHYHHON Zor, MPUHATO SKBUBAJIEHTHEIM THI-
poCTaTHYECKOMY HaBJIEHHIO €105 BOALI TOMIMHHOH 0,75+ 2or. TloHnXKenve
NOBEPXHOCTH BOJLI llepeJ] CTEHOH 1IPUHUMAETCA PaBHBIM HYJIO NPH HAJHUHH
misfKa., DTHM YYHTLIBAeTCS pasrpyKalollee NPOTHBOAABJIEHHE IPYHTOBOH
BOJLDI, HMeIOILeicsa B TOJILIE NJIsKa TIepes CTeHO.

4.5. Boanosoe papJjeiive OT PaspyIIMBIIHXCSA BOJH Ha KPHBOJHHeHLI
YyuacTOK BOJIHO34LLHTHON CTEHbI Py, Tc/M2, (pHc. 73(29)) neobxoauMo onpe-

Jlensatb no ¢opmy.e

Px= 0,5p (1 + cos? al()v 98 (83)

rjie ) — BOJHOBOe AaB/jeHHC, TC/M2, Ha BePTHKAJLHYIO BOJHO3AUMITHYIO CTeHY, ofipejelise-
Moe corsacHo tpeGomanisaM 1. 4.3 nacrositueil rnasbl;
PBx— yros1 Mexay BepTHKANLIO H KacaTeJLHOI K KPHBOANHCHNOMY YUYaCTKY BONHO3aULHT-

HOIl CTEHDI, TPaj.

Mpumep 20. Onpeneauth BeNHUH-

LI BOJMHOBLIX AaBJeHHH Ha nepealion

<Depez- _Mope rpanb H NOAOWBY Gepero3amuToN
: CTeHBI, 3anpOEKTHPOBANHON Ha MOp-
W CKOM Gepery, CJ0KEHIOM Iecyano-ra-

N

W|Pace gpoBens  NEUHBIMH. HAHOCAMH.

- CteHa pacnojoxeHa no JHHHH 10-
c/JeflHero o6pyLIeHHss pacueTHO#l BOJ-
HBl Ha ray6uHe Hyp=5,0 m. Ona orne-
ceHa K YeTBEPTOMY KJacCy KamHTajdb-
HocTH, PacyeTnast BoicoTa BOJIHBE A=
=3,9 M npu obecneuennocth 5% B cu-
creme u 4% B pexxume. Pacuernas

AaMHa BOJAHLI A=52 M. Pacuernulii

BalOUICro JAaBAeHUil pa3pymnBIIHXCA ypoBeHb Mops — 0,25 M onpenejen no
BOJH l1a BOANGOTGOlNylo creny (pas- CPENHHM TOJOBLIM YPOBHSM; €ro obec-
Meph B M, OpAuHaTh sniop B Tc/m2). nNeyeHHocTb 50%. Hcexoas u3 nemony-
CTHMOCTH niepeJiiBa BOJbI yepes rpe-

GeHb BOJIHOOTGOHHON CTeHLI, €r0 oTMeTKa npHHATa pasnoi 7,0 m. ITonomga

Pic. 74, Smiopnl 60KOBOro i B3BelIH-

cTenbl 3asoxelia Ha raybune H=8,0 m,

ITo ¢popmyse 90(75) Boanosoe papJenue

52
Pos = 1,03.39 (0,033 =+ 0,75) =4,4 Tc/m2

Bospuimeire rpeGust Boanel onpeneneto no gopmyne 91(76)

4.4

21‘[) = m- = 4,3 M.

Ha puc. 74 mocTpoennl 3M0OpLl AaB-
Jelu# lia 1epejHIold  BePTHKAJbLHYIO
rpaHb H NOAOMIBY CTEHB

Tpumep 21. Onpenenants paBiaenue
BOALI Ha 3aJ(HIOIO0 NP aHb Hepero3alyyTHON
CTeHbl; ee rpefeHb PacnojioKeH HA BBHICO-
Te 3,5 M OTHOCHUTEJbHO PacUeTHOrO ypoB-
s Mopsi. MlcxoiHble yCJa0BHA IS NPOEK-
THPYEeMOl CTEHBI aHaJOTHUIIbl 3aJlaHHBIM
K npuMepy 20.

3anannasg orMeTka rpelGHS CTeHLI
MeHbllie onpeResennoi B npuMepe 20 Be-
JHUNHb 24=4,4 M; cjaeloBaTe/JbHO, BO3-
MOJKEH [IepPeanB BOIHI.

3apanHas INHpHHA TIAAXKA Hepej
ctenoi, pasnaa 4 M, MeHbille 3A=3X .
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Puc, 75, 3MOpu GokoBOro M BIBEII-

Bailomero Aaniewuii ia creny npu Ot-

KaTe BOMILL (pa3Mepnl B M, OpIHIATH
3Mop B TC/M1),



X3,9=11,7 M, no3ToMy B COOTBeTCTBHH ¢ . 4.4 npunuMaem Zor=0,251=
=~1,0 M.

[To popmyane 97 (82) naxomum:
Por=1,03(0,75 - 3,9+ 1,0) =4,1 Tc/m2
B cootBetcTBUM ¢ TpeGoBaHUAMH 1. 4.4 AaBJIEHHE Por NPHIAOKEINO K 32/~
lell TpaHN cTenbl Ma ypoBHe (pHC. 72(28)) Zor=1,0 M 11HKe pacueTHoro ypos-

HA MOpS; HHXKE — Oli0 MPHIHMaeTcsl NOCTOSHHBIM H paBHbIM 4,1 T¢/M%, a Bbl-
1ile — OHO YMeHbIIAeTCsl A0 HYJIeBOro 3HayeHHs Ha ypPOBHE, COOTBETCTBYIOLLEM
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Puc. 76. 3uioph rOPH3OHTANBULIX COCTARAAIOIHX BOJIHOBOTO AABJEHISA
Ha KPHBOJIENiYI0 HEBEPXIOCTh 1. B3BCIIHBAIONIEr0 JaBACHHA Ha TIO-
AOIUBY BOMHOOTGO{IHOMH CTeHbl (OPMHMHATHI 3MOP B TC/M?).

0,751 =0,75-3,9=3 m. dniopa aasjelns, COOTBETCTByOUlaf paccMaTpupae-
MOMY CJ1yualo, npeacrasJjena Ha pHc. 75.

Ilpumep 22, Onpene/inTb paBHOAEHCTBYIOULYIO BOJHOBOIO AaBJeHist Ha
KPHBOJIHHEHRHYIO IpaHb CTeHbl (pHC. 76) ¢ 11e/1bI0 YCTAaHOBJIEHHS YCTONUHBOCTH
CTeHBl B YCJOBHAX CTPOHTENBCTBA NIPH OTCYTCTBHH 3achbinKku 3a crenoii. Mexon-
Iible JaHHble NPUHATH no npumepy 20.

Crena pacno/iokeHa NpUOJH3HTENbIO HA CepefuHe paccTosnHs (pHc.
71(27),6) Los=25 M Mexay ype3oM MOps H JHHHEH HOCAEIHETO O6PYIIEHHS
pacueTHOi1 BoJIHB A=3,9 M. IIpunuMan pog no JHHHUH mOCAeaHEro o6pyinenus
paBubiM 4,4 T¢/M? (cM. pacuet B npuMepe 20), vaxomuM no gopmyae 92(77)

HHTEHCHBHOCTb JaBJICHHSI B CTBOPE DAcCIOJIOXKEHHSI CTEHbI, T. €. NPH los=
=12,5 M:

lyp = (1 —0,3-0,5)-4,4 = 3,7 Tc/m2

Kpuposnieiinas nopepxuocTb cTennl pas6ura na 10 1neGosblux oTpes-
KOB, B NpejJie/iaX KaxJoro U3 KOTOPHIX KPHBasT 3aMeHeHa NpsiMOi. 3aTeM oI-
pesiesiensl yrilbl HAK/JA0HA NPSIMbIX OTPE3KOB OTHOCHTENbHO BEPTHKAJNH U COOT-
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BETCTBYIOI{HE 3THM YrJaM HHTEHCHBHOCTH BOJIHOBOTO AaBJenua px (no ¢dop-
myae 98(83) ), neficTByiolIYe 1O HOPMAJIH K BbIAEJECHHBIM NPAMBIM OTpe3KaM.
Vrab HakJaoHA (By, Tpaj) B HHTEHCHBHOCTH AaBaeHHit (p, Tc/M?) cooTBeTCT-
BEHHO JJIfl OTPE3KOB PaBHbLL:

0—1 B =0° Po1=37

-2 B, =19 py_o=05-37(1 + 0,89 =35
2=3 B, =3I 0y 3=05-37(1 4 0,39) = 2,6
3-4  B,=63 Pa_¢=0537(1+021)=22
5 B, =9 Pa_5=05-37(1+043) =26
5—6 By, =335 Ps_g=05-37(1 +0,695) =31
67 B, =13 Po—7=05-37(1 4 0947) =36
7-8 B, =—105 0r_g=p =37
8—9 Bes = —34 Pgg=p =37
9—10 B =0 Po_to=p=3T.

OueBuAHO, YTO TOPH3OHTANbHAA COCTABJ/IONIAs OOLIETO AaBJEHHS, NIPH-
JIOXKEHHOTO K JII060MY OTpe3Ky, BhiJieJJeHHOMY Ha KPHBOJHHEHHOM npoduje
CTeHbl, paBHA NPOH3BEAEHHIO HHTEHCHBHOCTH HOPMaJbHOTO LABJEHHA Py HA
BEPTHKAJIbHYIO NMPOEKUHKIO OTPe3Ka. BriyucieHHble TaKUM 06pa3oM TOPH3OH-
TalbHble COCTaBasoUlne f; Ha | M AJHHBI CTeHbl HMEIOT C/eAYIOLHE 3HaYe-
Hus (te/M):

Hy_y=3705=18 Hy_=131.0,65=20
Hy_y=235-065=23 He_7=36-085 =31
Hy 3 =26-0,55=14 Hy_g=37-085=24
Hy_4=22-060=13 Hg_¢=37-045=17

Hy_s=26-085=22 Hy_1o =37-0,25 = 09.

[Monnas 6oxoBas (cABHTallas) BOJHOBAA HAarpy3Ka HA KPHBOJHHERRYIO
TIOBEPXHOCTb CTEHbI

10
Py= Y H;=19,1 1c/m.
0

BepTtuKanpuble cocTaBasiomue aasiaenns Vi, nanpasienHble BHU3, yCTa-
HOBJIEHH! 110 cooTHouleHuto Vi=H;tg B;, Tc/m:

Vo =0
Vila=23-1g19°=23.0,344 == 08
Vo 3=14-1g51°=14.1,235 = 1,7
Va_y=13-1g64°=13-2,050 = 2,7
V, s=221g49° =22.1,150 = 2,5
Vs_g = 2,0-tg 33,5° = 2,0.0662 = 1,3
Ve_7=311g13 =31.0231 =07

Vi3sg=0
Vg_g=0
Vo_10 =0

TMonnasn BepTHKaAbHAR BOJHOBAs HArpPy3Ka Ha KPHBOJHIEHNYIO NOBEpX-
HOCTb CTeHs HanpaBsJ/ieHlas BHU3,

10
3 V=97 1c/m.
0
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Sniopa B3BEIIKMBAIONIEr0 AaBJeHusl Ha NOJOWBY CTEHBI YCJAOBHO NMPHHSATA
Tpeyro/abHoil (pHc. 76), ¢ MaKCHMa/bHON OPAMHATOH Y BHeuwHero peépa mno-
AOUIBbI, PABHOH MHTEHCHBHOCTH GOKOBOro JAaBjeHust po—;=3,7 Tc/M2. Takum
06pa3oM, 31€Cb COXPAHSETCH NPHHUHKN MOCTPOEHHS MIOPHl B3BELIHBAIOILErO
LaBJIeHHsA, NPHHATHIA JN1A CTEH ¢ BePTUKAJIbHBIMH IPaHAMH.

4.6. Harpyskn or
BOJIH Ha GyHY He0GXOoH-
MO NPHHHMATL TO 3MIO-
paM GOKOBOTO H B3Be-
UINBAIOWIEr0  BOJIHOBOTO
nasaenusa (puc. 77(30)),
NPH 3TOM BEJHUYHHBI P,
TC/?, ¢ yuyeTOM noaxoaa
BOJIH K COOPYKEHHIO 10
YoM q cjepyer onpe-

neasatb no dopmyJae
3
0 =7 kyth (1 4 cos? ag),

99(84)
rae ky — ko3 dHuHenT, NpH-
HiMaeMblit 1o Taba. 55 (20).

Harpyskn ot BoJsH
NeHCTBYIOT Ha BCe IpaHH
O6yHbl, TpUYEM HHTEHCHB-
HOCTb HX HenpepbiBHO
u3MeHsieTcsa.,  DKCnepH-
MEeHTaJ/IbHble B HaTypHble
HCCIIe10BAHHUSA NOKa3alHy,
uyto B HaunboJjiee HeBHl-
FOAHBIX YCJOBUSiX BO3-
JeficTBHS BOJIHOBBLIX Ha-
TPy30K HaxoguTcs Tro-
JIOBHOH MaccHB OYHBI.
IOna pacuera ycroiiyn-
BOCTH TOJIOBHOTO MacCH-
Ba onpejensieTcs KPHTH-
yecKass KOMOGHHAUHUA BOJ-
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Puc. 77 (30). Oniopbl BONHOBOro naBAeHHA HAa GyHY
S—pauHa 6yHH; a—WHPHHA GYHBI.

HOBBIX Harpy3oK, KOTOpast BKJIOMACT:
HarpyaKy, NefiCTBYIOULYIO Ha BHEIIHIO GOKOBYIO FpaHb;
ORHOBpeMEeHHO BO3HHKaloLlee JaBJeHHe Ha NPOTHBOMOJIOKHON (TeHEBOI!)

6OKOBOH rpaiu;

B3BeLIHBaloLlee naBjieHue Ha NONOWBY 6yHbl;

BEPTHKAJbHYIO COCTABJSIIOULYIO BOJIHOBOI Harpy3KH, HeHCTByouleil Ha
HaKJIOHHYIO TOPLEBYIO FPaHb.

Tabauga 55(20)

n . Kosdpuuuenr %, npu 3Havenun S/y
Haero | Mg : X
actgo, 0,03 \
| ;::'ﬁ o B H Menee 0,05 0,1 u go?qee
Bhewnsas - 1 0,75 0,65 0,6
0 8,25 0,62 0,35 0,2:::
0, \ 0,4 0, 0,
Teievan | - 018 0,22 0,30 0.35
2, 0 0 0 0
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IMpusenennan dopmyna 99(84) npencrasaser co6oil npousBelelHe Tpex
BeJIYHIL:

1,5vA — naBaenne pa36HTOH BOJHBI MPH (PPOHTANLHOM yHape O BepTHKAAbHYIO
creny;
0,5 (1 + cos? ag) —-émpg){(elme, YUHTLIBAKONIEE KOCOIi moAXoH BOJN;
ky — xo3ddunuent, yunrvisaomuil oTcTaBakHe N0 (ase i HePABHOMEPUOCTD
pacnpegeienns JAaBaetus Ha rpaHsx OYHLL
IllepoxoBaTocTb rpanein 6yn B ¢opmyie 99(84), npumensioweiics aas
6yH rpaBuTanHoHHOrO THHA (pHc. 77(30)), He yuHTHIBaeTCs,

Bo/aHoBoe sfaBienye feHCTBYeT OXHOBpPeMeHHO Ha o6e mpojoJibHbie Tpa-
1M OYHbI; OJHAKO, TeHeBAsk NDaHb OKA3BIBAETCS IPH 3TOM. MeHeEe HarpyXKel-
HOH NpH KOCOM HOJXOJe BOJIHBI, YTO OOGYCJIOBJIHBAaET CABHTAIOILYI0 HATPY3KY
Pyy—Pr, NePOEHAHKYISIPHYIO K OCH OyHbl. Pa3yiviuns B JaB/J€HURX HA BHELU-
HIOIO H TEHEBYI0 TIPaHH YYHTHIBAIOTCS SMIHPHYECKHM KO3(QQPHUHEHTOM Ky,
npuHyeM OJHOBPEMEHHO YyYHThIBAeTCd HEpaBHOMEPHOCTb paclpeleseHus AaB-
JIEHHA NO AJuHe GYHBI H.OTCTaBande no ¢ase HaBJeHHs Ha TeHEBYIO IPaHb MO
CPABHEHHIO C BHEHIHEH.

Bspewmupaloniee fasJende y pe6ep noAoOWBE GYHBI NPHHAMAETCS PABHBIM
COOTBETCTBYIOUIHM 3HAYEHHSM JaBJEHHA Y AHA 10 GOKOBBLIM Ipansim.

Ilpu TpanenensasibHOM NMONEPEYHOM CeUeHHH OYH BJUsIME HaKAola Tpa-
Heil Ha BeJHYMHY AaBJIEHMS HQJJEKHT YYUTHIBAaTb BBelenueM B GopMyay
99 (84) coorsetcrBylomei nonpaeky. [Ipu atom gpopmyaa 99(84) npuobpera-
eT BHA:

3
P =7 kath (1 + cos?a-cos? Bs), 100

3sech Pp— yros HakJoHa GOKOBOIl TPaHil K BepTHKAMIL.

Caenyer momuepkiyTh, YTO Ha KOHEYHBIl pe3yJabTaT pacueTa ycToliyu-
BOCTH TOJOBHOTO MacCHBa ﬁyllbl 6oablIoe BJAHAHHE OKa3LIBAeT YueT HakKJo-
Ha ckowenofi nepentei (Toplesoil) rpaHu MaccHBa.

[Ipn ompeseseniiit BOJHOBLIX HArpy3o0K Ha roJioBlioii MacCcHB GyHbl ne-
00XOLHMO YUHTHIBATh PACHOJNOXKEeHHe MACCHBA OTHOCHTEJ/bIO JIHHHIE TIOC/IEN-
11ero OOpYIUeHHsT pacueTHON BOJHB BBICOTOH A, B ToM cayuae, Xorza rojos-
HOIl MacCHB BBLIXOAMT 3a JMHHHMI0 06pyIIenus B TPeTbIO BOJHOBYIO (NpHOOIN-
HyI0) 30HY ¢ ray6unamu H > Hyn, 1€06X00HMO HMETb B BHAY, UTO pacueTias
BLICOTA BOJIHLI 3/1€Ch MOXKeT ObITh 00Jble BLICOTHI A, ONPeRENeHHOIl 10 JHHUH
nocsaenunero o6pyuenus, [Tpubankenio A8 3TOro cjyuas pacyeTHas BHCOTA
BOJIHBI /1 MOXeT OBITh NpUHHATA paBHOH raybuHe H no Kpomke mepennei rpa-
HH ‘MaccHBa, Ho 1e Goabllelt BLicOTH npHOOHON Bosnbl TpeOyeMoii obecrne-
YeHHOCTH (Anp) Y 3TOM KPOMKHY,

INpumep 23. OnpexnennTh BOANOBbIE HAMPY3KH Ha FOJOBIOH MaccHB Gy--
Hbl, NPOEKTHPYEeMOIl Ha NpHrIy6oM yuacTke Gepera, CJOMKEHHOTO NeCUaHo-
ra/JleuHLIMH OTIOXEHHUMH,

CorsacHo npunoxenuio 1 pacueTHasi 06ecrneuyeHHOCTb BLICOTH BOJIHbI
npuusita pasHofl 5Y% B cucreme B 4% B pexume, Takum o6pasom, pacuernas
BBICOTa BOJIHBE Ha yUacTKe DACIOJI0XKEHUS TOJIOBHOro MaccuBa h=44 M u
COOTBeTCTBYIOIIAst efl nanna A=75 M. Yros MeXAy NpojoJibloil ockio OyHs
11 ¢pourom pacuetHoil Boaubl (pHc. 77(30)) ap=70°. OTMeTKa pacueriioro
ypoBus mopsi —0,25 umeer obecrieueHHocTs 50 1o cpenlierofoBLIM ypOB-
HAM.

Bua 1 pasMepnl roJIOBHOrO MaccHpba nokKasaHwl Ha puc. 78. Pacuernas
niuna maccusa .S=>5,25 M. Hak/on GOKOBBIX Tpalieil OTHOCHTENLHO BepTHKA-
JIM cocTaBJsieT Bp=7°, TaK KaK cos 7° 6/1M30K K eJHNHILe, TO B JIlaHHOM pac-
yeTe HaKJOH GOKOBLIX Ipanel He YUHTLIBaeM.

BosHoBoe naBneHne Ha 1 M? GOKOBO# BHeWHeH TIpaHH TOJOBHOTO
Maccusa OyHBl onpeaensgeM mo dopmyae 99(84). [locae noACTAHOBKH
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W

5,25

3Havenuit =44 M, k,~0,7 (no ta6a. 55(20)) npu T=T=O’O7’

cos?ap = c0s*70° = 0,117 Haxoaum
0 = —;3—.0,7-1,03-4,4 (1 4 0,117) = 2,65 Tc/m2

Tlnomany 60KOBBIX rpanei’d TOJIOBHOI'O MacCHBa B pacCMaTpHBaeMoOM CJy-
Yae OAVMHAKOBLI H paBHbI
o = 0,5 (0,5 4- 3,5)-5,25 = 10,5 w2,

TMosmas BoMHOBAS Harpy3kKa Ha 60K0ny10 BHCIIHIOK TpaHb FOJIOBHOIO
MaccuBa

Py = ppo = 2,656:10,5 = 27,8 Tc.

Se
‘\,oee /»\\
Ve

Puc, 78. O6muft Bujx ronoBHoro MaccuBa Gywnr, Kamennas no-
CTelb He TIOKa3aHa (pa3Mephl B M).

IlaBnenne BoH Ha GOKOBYIO TEHEBYIO rpaHb OJIOBHOIO MacCHBa onpene-
nsieM Takxke no popmyae 99(84) npu 5 =0,07 ¥ a - ctg ap =1,23 ™; cooTBeTCT-
BEHHO 3TOMY k=0,25, a

pr= %.0,25.1,03‘4,4 (1 4+0,117) = 0,95 Tc/m2,

ITonuas BosHOBas Harpyska Ha GOKOBYIO TEHEBYIO NpaHb [OJOBHODO
MacCHBa

PXT = po = 0,9510,5 =10 re.
[Mosnas caBuramoouas Harpy3ka Ha roJOBHON MacCHB GYHEI
Py=Pup—Ppr =218 —-10 =178 1c.

BoaHoBoe naBieHHe HAa HAKJIOHHYIO TOPUEBYIO TPaHb TOJOBHOIO MacCHBA
onpegeasiem no gopmyae 99(84), npeneGperas KocuHol noaxoxa soau. Ilpu
3TOM YroJii o,; 3aMeHsieM B 3TOfi (opMyJie YrJOM HAKJIOHA TOPIEBOH IPaHH K
BEPTHKANH Brop=060°16’, ¥ NO sKcnepuMeHTaJbHHIM NAHHLIM NPHHHMAEM
ky=0,8, yunTriB3sl 06TeKkanue Topua GyHEl MPH yAape BOJHH H 3aTOMJIEeHHOE
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noJoxkeHHe rpe6Hs ronosHoro mMaccusa. [loxcraBnas 3Hauenus y, A, ky H
€0S%Brop, HAXOAUM

3
Prop = 70:8-1,03-4,4 (1 -+ 0,246) = 3,39 ¢/,

ITpoexuns niolany TOpLeBOil IrpaH Ha BEPTHKAJbHYIO JIOCKOCTh

54337
orop = (2—5-2339—).3,0 =88,

BepTukanpHas cocTaBJfiiollas BOJHOBOH HAarpyski Ha HaKJIOHHYIO
TOPLEBYIO NpaHb, HaNpaBJeHHasa BHU3, paBHA

Prop©rop tg Brop = 3,39-8,8-1,75 = 52,3 rc.

HpH ONpene/ieHHH B3BEUIHWBAIOIIEr0o BOJIHOBOIO JAaBJIEHHSI HA MNOJAOLIBY
MacCcHBa OPAHMHATH 3MIOPHI B YIJIOBBIX TOYKAX NOAONIBBLI NPHHUMAIOTCA pasB-
HEIMH COOTBETCTBYIOIIMM OPAMHATaM GOKOBO#H HArpy3KH.

Cpe,u.Hee B3BeuiyBaouiee BOJHOBOE A AaBJEHHE Ha I M2 o noxounise BbLI-
YHCAsAeM KakK cpejHee apmbme'mqecxoe H3 3HAYEHHH B YrJOBBIX TOYKax

_2propt+petpr2:3,39 42654095
.= = .
4 4
Ilnomans MONOIIBL M'OJIOBHOT'O MACCHBA
o, =3,37-5,25 = 17,7 M2

= 2,58 1C/M3.

TTonnan B3pelmmBaloOLlas HANPY3Ka, NPUAOKEHHAN K NOAOLIBE TOJIOBHO-
ro MaccuBa GyHHI,

P; = pgyog =2,58-17,7 = 456 1c.
B paccmartprBaeMOM NpHMepe MOJNYYHAOCH, UTO CyMMapHas BepTHKalb-

Hasl COCTaBJsIOUIasl BOJHOBOH HAarpy3KH Ha TOJIOBHOH MACCHB GYNLI IPHIPY-
3KaeT ero, NpHYeM NIPHTPYKalas CHJIa paBHa

DProp@rop t€ Brop — Pz = 52,3 — 45,6 = 6,7 rc.
Harpyskn oT CyOBEIX BOJIH Ha Kpenjenns Geperos KaHanos

4.7. BricoTy cynoBO#t BOJHH A¢, M, HEOOXOLUMO ONpelensTb no hopmyae

&gH,

=~
he =25 ]/LLT %e 4ock - 101(85)

rae Hy — ray6una kaxaja, M; L ¥ T —- COOTBETCTBEHHO AJIMHA U OCajlKa cyaHa, M; 8§ — koap-
({HUHEHT TOJHOTH BOLOMSMEIUEHHS CYIHA; Ucyx — JONYCKAEMasi IO SKCITYaTAUHOHHLIM Tpe-
GoBaHHAM CKOPOCTb CYZHA, M/C. *

MaKcumManphyl0 CKOPOCTh JBHXKEHHS CYAHA, BO M30exXaHHe 3HAUYUTeNdb-
HOr'O YBEJHYEHHS CONMPOTUBJICHUS, HAJJEXKHT ONPEAeJATh 110 YCJAOBHIO
v, < 0,9v, 102

TAe Ux — KPHTHYECKAs CKOpPOCTb, M/C, olpefensieMas mo dopmyse

v, = Fry Vg_g_, 103

rae Fry — uucno ®pyana, onpeaensemoe no taba. 56; Q — naouanb XKHBOTO ccuelis KaHana;
B — mupuna xaHana no 3epkany BOAH; K — ko3pduuueHT CTECHEHHA XIBOTO CeYeHHs KaHa-
JIa, PABHEIH OTHOIUEHHIO NMJAOCINAAH TWOIPYXeHHOH 4acTH CyAHa MO MHIeJb-IUNAHTOYTY K i1710-
Il XXHBOTO CedyeHHs KaHaja.

Tabaruya 56

k 0,10|0,15 0,20|0,25]0,30}0,35/0,40{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| 0,07 0,05
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Ilns IBYCTOPOHHEro NBHXKEHHS B KaHajle KPHMTHUeCKas CKOPOCTb pac-
XOJsUUXCA ONHOTHIHBIX CYAOB onpejenserca no dopmynae 103, B KoTopoh
KO3 QHIIHeHT CTeCHEHHS R yBeJHyUBaercs B 2 pasa.

I1pu oTHoWeEHHH —T"— = 1,5 BEICOTY Cy/OBOIl BOJIHBI HEOOXOAHMO YTOYHHTE

no gopmyJsie
1,602 R
he = ——— V‘i; 104
gl —kr)> L

a9 faJdbHEHIIHX PacyeToB NpUHUMAeTCs HanGosbllee 3HaYeHUE H3 MNOJYUECH-
HbIX 10 dopmyaam 101 (85) u 104.

a) /P2

Puc. 79(31). Bmopsl AaBIeHHS CYAOBHIX BOJH H3 KPEMJEHHS .
6eperoB KaHaioB

@~TIPH HAKATE BOJHBI Ha OTKOC; G—TIPH OTKaTe BOJHHI C OTKOCA; B—IIRU JOXK=
6uye DBOIHM Y BePTHKAJIBHOH CTEHH,

4.8. Bricoty Hakara CyfOBO# BOJHB Age, M, Ha oTKOC (pHc. 79(31),a)
CJe/lyeT onpenensTh no popmyae

0,5k + 0,1m,,
Bye = Byo T—0,06m, ' 105(86)

rAe Pro — KoahbuUMeHT, NPHHUMAEMBI [JIS OTKOCOB C KpelsieHHeM GeTOHHEIMH HJH XKeJe-
306eTOHHBIME TUIHTaMX paBHEIM 1,4, KaMeHHbHIM MolleHueM — | # xamennol nabpocxoft — 0.8.
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Bepxnss rpannna KpemsdeHHst GeperoB KaHaja OTCUMTHIBAeTCs OT HaH-
BBICUIEr0 CYLOXOAHOTO YPOBHS BOJABI H BO3BBILIAETCH Ha BEJHYHHY:

JL19 BeDTHKAIbHBIX H KPYTOHAKJAOHHEIX cTeH 0,94,

J7151 OTKOCOB Agc, HO He Menee 0,9 M.

Huxnussa rpanuna kpenseHus GeperoB KaHaja OTCYHTHLIBAETCH OT HaH-
HH3IIEro CyA0XOAHOTO YPOBHS BOJBI Ha IIIYGUHY

Q
8 z > 188 7 106
020 —_—
’ L T rae § — koaddunuent, onperersemuiit no rpaduxy,
015 el npYBeneHHOMY Ha pHc. 80,
’ CleyeT TIpHHUMATD Zx=>2 M.
a1 4.9. Harpysku OT CyIZOBBIX BOJNH Ha

01 02 , 00  KpEIIeHHA GeperoB KaHANOB OJKHbI MpH-
HEMaTbCsl IO 3MIOPAM BOJHOBOrO JaBJEHHS
' (puc. 79(31)), npu 3TOM BeNHYHHH P, TC/M2,
Puc. 80. Tpadux 114 onpenee-  yeoGxoanMo onpeesTs no GopMyaam:
Hus KO3ppuuHenTa f. a) TpH HakaTe BOJH Ha OTKOC (pHC.

79(31),a), ecnu z, M, HMEET 3HAYEHHSA

2) = — By, 0o p=0; 107(87)
29=0, o py=134yh¢ 108(88)
23= 150 Y 14+ m?2, 710  p3=057h¢; 109(89)

6) npu oTkare BOJH C oTkoca (puc. 79(31),0), ecau 2z, M, umeer
3HaYeHHs )

2y = Ahy, 0 p=0 110(90)
29 = 0,5hc, TO Pa=7 (O,Shc —_ Ahq,); ]1](91)
23 =2, 0 p3=pan 112(92)

B) npu J0xOHHE BOJHH Yy BEpTHKaAbHOA cTenw (puc. 79(31), 8),
eCyHn 2, M, UMeeT 3HayCHHUA

2y = Ahyg, o p=0 113(93)
23 = 0,5k, 10 Py =17 (0,5ke — Ahy); 114(94)
23 = Hy, TO D3 =Pa 115(95)
zg=Hy~Aly, 10  py=0, 116(96)

rie 2y, —rAy6UHA HH33a KPEMJEHHS MPU OTKOCHOM lpodune, M;
Iy —ray6una 3a6UBKY WINYHTA, M;
Ahy — nOHMKenne ypoBHA BOAHL 3a KpemneHueM Oepera xamana scaenctsue GHabTpa-
UHH, M, IPDHHHMAaeMOE PaBHbIM
0,25k, — s Kpenjenus NPOTAKEHHOCTHIO MO OTKOCY OT PacueTHOrO YDPOBHS MeHee 4 M,
C BOJOHENPOHHUIIAEMbBIM YNODOM;
0,2k, — TO e, IPOTAKEHHOCTBIO GoJee 4 M, ¢ YIOPOM B BHIE KaMEHHOH NpuaMbl;
0,14 — a9 BEpPTHKANBHOH WINYHTOBOK CTEHKH.

Mpumep 24. 3apmau xauan II] knacca KanuTanbHOCTH C pasMepaMu:
B=35 M, Hy=3 M, m.=1,5. Han6oabiee pacueTHoe Cy1HO HMEET Pa3Mephl:
By=10M, L=60m™, T=1,8M, §=0,85.

Tpebyercst onpenesuTs rpaHHLBbl KpeljleHNss OTKOCOB KaHasa u Harpysxu
OT CYIOBHIX BOJIH Ha KpelJieHHe OTKOCOB B BHIIe OETOHHBIX TIJIHT.

1. Onpegensem no dopmy.sie 103 KpuTHUECKYIO CKOPOCTb ABHKENHA pac-
YEeTHOTO CyJHa:

10-1,8

npy k=1 —— ==0,187
7 -3(35 + 26)
no rpadpuky, npusegenioMy Ha puc. 80, Fr, =0,5;

% 3(35 + 26)
v = 0,50 V 98l 5 =2,6 M/c,
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9. MakcumanpHas — CKOPOCTb pacuetHoro cyjna no dopmyae 102
0. <09 v, =09-26 < 23 mjc.
3. Mo dopmyne 101(85) BhicoTa CyA0BO# BOAHBL
9,81-3

08518 23 ~1a3
h _25V 428 _ 0, .
¢ 9818 05 M

[Tockoabky — H = 1 ,67 > 1,5, yTouusieM BbICOTY CYROBO#H BOJHE 1O (op-

myne 104

1,6-23 08518
he= ——— .
¢~ 981 (1 — 0,187)25, o~ oM
Jaa nanbHefiminx pacueroB mpuHHMaem A, = 0,23 M.
4. Ilo dopmyse 105(86) BhicoTa HakaTa CyaOBOH BOJHH HAa OTKOC
KaHaJa

0,5-023 40,1-1,5

huc =14 1—-0,05-15 =04 M.

5. BepxHiolo rpanHlly KpemJleHusi OTKOca TIpMHHMaeM Ha BbicoTe 0,9 M
OT CNIOKOHHOrO YPOBHA BOAKI COTJacHO nosicHeHUsTM K 1. 4.8. HuxkHIoIO rpauu-
11y KperJIeHHs oTKoca onpejedseM no gopmyne 106, Haiina npeaBapHTeJbHO
no rpaduky, npusefeHnoMy Ha puc. 80, p=0,19:

91,5
2y > 1,8-0,19 - “g5- =09 m; nputumMaeM z, =2 M.

6. OnpegenseM OpAHHATH 3MI0P BOJHOBOTO AABJEHHS HAa KpemjeHue OT-
Xoca KaHaja, BHIYHC/IAA 3HayeHus 2 ¥ p no gopmynam 107 (87)—112(92):

a) TpH HaKaTe BOJH Ha OTKOC:

3 =—04M u  p=0,

2,=0 H  py3=134.1.0,23 = 0,31 1c/u2,

23=15-024y/ 1 F 1,52 =065 M u p;=05.1.023=0,12 7c/m3;
6) npu oTKaTe BOJH C OTKOCaA:

2;=025-023=006m u p, =0,

2,=05-023=011n n p;=1(05-023—0,06)=0,06 Tc/m?,

Z3=2 M H p3 =006 Tc/mM2

5. HATPY3KH OT CYJ OB (NJIABYYHUX OFBEKTOB)
HA THAPOTEXHUYECKHME COOPY)XEHHSA

5.1. Ilpu pacyere rHAPOTEXHHUECKHX COOPYXKeHHi Ha Harpy3KH OT CYAOB
(naaByunx 06bEKTOB) HEOOXOAUMO ONPENENATD:

Harpy3KH OT BeTpa, TeYeHHSI H BOJH Ha mJaByyHe OGBEKTHI, COIVIACHO
TpeOOBAaHUAM @i, 5.2—5.4 HacTOsLLel T/IaBH;

HAarpyskd OT HaBaJa Ha NpHYaJbHOE COOPYXKeHHe MpPHIUIBAPTOBAHHOTO
CyJlHa NpH JeiiCTBUHM BETpa M TeueHHs, COrnacHo TpeGoBaHHAM n. 5.7 HacTOsA-
el TrJIaBhl;

Harpysku OT HaBaJsa CyAlla [IPH ero noAxoje K IpHYaJbHOMY COOpYyxKe-
HHIO, coryiacHo TpeGoBaHMAM nn. 5.8—5.10 HacTosIiEel FI1aBH;

Harpy3ku OT HaTfiXXeHHs LIBAapTOBOB TIPH HNEHCTBHH Ha CyAHO BeTpa H
TedyeHHsl, corjiacHo TpeGosanusiM nn. 5.11 u 5.12 nacrosiel raashl.

I1 puMeduaHnHe. HpH olipe/ieJIcCHHH HaBaJia NpHIIBAaPTOBAHHOrO CyAHa Ha NMpPpHUYAJBHOC
COOpYyKCHNE HeaGX0AUMO YUHTHIBATH HArpy3kH OT BO3JEHCTBHA BOJH, 3JIEMEHTHI KOTODPLIX Ope-
BHINAIOT ACHYCTHMbIE 3HAYEHHS COrJacHO TpeGOBaHNAM YKasaHHH Ha MPOEKTHPOBAaHHE THAPO-
TeXHHYECKHUX coopy)Kemm NOABEPKEHHbIX BOJHOBbIM BO3JEeCTBUAM HJN APYrHX HOpMAaTHB-

HHIX JOKYMEHTOB, YTBepMJEHHBIX HaH coruaacoBaHHbix Tloccrpoem CCCP; ecam sneMeHTH
BOJIH MeHee JONYCKaeMbiX, HATPY3KH OT HHUX He J0/IKHB YYHTHIBATLCH,
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Kauxa npuIuBapTOBaHHOrO CYAHA y IpHUasa — HeXeJlaTeJbHOe SBJeHHe,
yrpoxaloulee HOBpeX/AEHHEM CyfHA M mpuuana. Heo6xoxuMo orpaHHuuBaTth
3JIEMEHTHl BOJIH IIPH CTOfIHKe CYIHAa y TMPHYaja TaKHWM o0pa3oM, 4ToOH Ha-
I'PY3KH, BHI3BaHHble KA4YKOM Cy/HA, HE NPEBLICHJIH 3HAYEHHH, OnpeiessieMbixX
IPOYHOCTBIO TpHYaja HAH GopTa CyAHa ¢ YUeTOM XapaKTepPHCTHK OTGOMHBIX
YCTPOHCTB.

Ecsin Ban0oBOE BpeMs NPOCTOEB, BHI3BBAHHEIX BOJHEHHEM, He MpPeBblIIAET
BEJIMYHH, OTIpefle/iieMblX YKa3aHHSMH 0 KOMIIOHOBKE MOPCKHX TMOPTOB C yue-
TOM HOPMATHBHOrO Ko3hdHuHEHTa 3aHATOCTH NpHYaNOB corjacHo Hopmawm
TE€XHOJIOTHYECKOro MpPOEeKTHPOBAHHSI MOPCKHX MOPTOB, TO BO3HHKAIOILHE Ha-
TPY3KH OT CYNOB He JOJIKHLI YUMTBIBATBCS, TaK KaK B 3TOM CJyyae CTOSIHKA
CYIOB y NpHuaja NMPH HHTEHCHBHOM BOJHEHHH HUCKJIOYAETCS.

HesrimosiHeHle yKa3aHHOTO YCJOBHSA BJjeyeT 3a coOOf HEOOXOAHMOCTh
yueTa B pacyeTax NMpHYa/JbHBIX COOPYKEHHI Harpy3oK OT CyJ0B, OGYCA0BIIEH-
HBEIX BOJIHEHHEM, B 3TOM c/yuae Ha OCHOBAHHH TeXHHKO-3KOHOMHYECKOrO CO-
NIOCTaBJIeHHS BADHAHTOB PEKOMEHAYETCS OCYLIeCTBJSATh ClefylollHe Mepo-
IPUATHA:

OTDAHHYHTL BpPEMS 3KCIAYaTalHH Npuyuajsa CBepx HOPMATHBHBIX MPO-
CTOEB;

M3MEeHHTh KOMIIOHOBKY NpPHYaJbHOTO COOPYMKEHHS] HJH IPeRyeMOTpETh
OrpafHTe/]bHbIE -COOPYXKEHHS ¢ UEJbI0 YMEHbIeHHs BO3AEHCTBHA BOJIH Ha
TIpHIIBapTOBAHHOE CYLHO;

NPHHATH TaKyl0 KOHCTPYKIHIO COOPYKeHHs, KoTopas Morja Obl BOCIpH-
HHMaTb COOTBETCTBYIOLINE HATPY3KH,

JJ1st IpOCTOTH! BHINIOJIHEHHS] PACUETOB M UX YHH(DUKAIUH CIOCOGH Onpe-
IeJleHHs] XapaKTepHCTHK HaBaja NPHIUBAPTOBAHHOrO CyJHA Ha NpHYaj MOJ
IeHCTBYEM BOJIHEHUA JaHbl B MOSCHEHHAX K 1. 5.7, a BeJIMYHH BO3HHKAIOLLUX
Harpy3ox — B IOsICHEHHdX K 1. 5.9.

Harpysku ot BeTpa, TeyeHHs H BOJH Ha MIaBy4ne 0GbEKTH

5.2. Tonepeunyio Ry, TC, H NPOAOABHYIO Ry, TC, COCTAaBAAIOIHE HATPY3-
KM OT JeHCTBHs BeTpa Ha NjaByyHe OOBEeKTHl CleAyeT onpejeasats no Gopmy-
Jam:

AJIsl CYJI0B M TJIaBYYHX NPHYAJIOB C OLIBAPTOBAHHLIMH CYyAaMH

Ry =175-10"5F, W 2y; 117(97)

Ry = 50-1075F, Wy2y; 118(98)
A TIJIABY4YHX - AOKOB

R, =81.10"%F W, 119(99)

Ry =81-10"°F, W2, 120(100)

rae Fx n Fy— coorsercTBenHo GokoBas 1 ¥J060Bas HaABOJHbie NAOLWAAH MNapyCHOCTH
(cHAY3TOB) NMiaByYHX OOBEKTOB, M2;
Wy u Wy — cooTBeTcTBeHHO TnOmepeuHas H NPOLOAbHAR COCTAaBAAIOMIME CKOPOCTH
BeTpa 06ecneyeHHOCThI0 2% 3a HAaBHTALKUOHHLIH NepHOX, M/c;
¥ — K03 duunent, npuHnMaemunlt no ra6a, 57(21), B xoropoii L. — HauGoxb-
KA FOPH3OHTAAbHBIA pa3Mep NONEPEYHOr0 HAH HNPOJOJAbHOTO CHIYITOB
HaJIBOJAHON YacTH NuaByuero o6bexra.

Mpumeuanue Ilnomaan napycHOCTH CAeAyeT ONPeAENATb C Y4eTOM mJomageli 3K-
PaHUPYIOLHX Nperpaf, PacMnoJiOXKeHHBX ¢ HaBETPEHHONR CTOPOHHI.

Ta6ruya 57(21)

HauGoapmnii pasmep
CHAySTa MJAaByHero 200
o6bekra Lo, M no 25 50 100 n 6ojee
Koshéunuent 1,00 0,80 0,65 0,50
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PacyeTHoe 3nayeHHe CKOPOCTH BETPA HEOOXOAHMO OTIPEAESIT 10 MHOTO-
JIETHHM JlaHHBIM MeTeOpOJOTHYEeCKHX HaGJIONeHHH C Y4eTOM MEeCTHBIX 'YCJIo-
BUll (BJAMAHHUA penbeda MECTHOCTH, NPOMBILIJIEHHO-TOPOACKOH 3aCTPOMKH U
NpoY.) H B COOTBETCTBHH C TPeGOBaHHSMH, NpHBefeHHBIMY B . 9 u 10 npu-
JoxeHus 1. [1pu BLIUHC/IEHHH BeJIMUHHEI BETPOBOIO BO3AEHCTBHA HA NPHLIBAD-
TOBaHHOE CYAHO (n/aByunii 0ObeKT) HEOOXOZHMO YUHTHIBATh MYJIbCAIlMH BET-
pa u paccMaTpuBath TaKoe COYETARHE CKOPOCTH H HanpaBJeHHH BeTPa, OTKJIO-
Helomuxes 10 £30° or OCH NMpHYasa WM HOPMAJH K Hel, KOTOPOe MPHUBOAUT
K HanG6oJbIlel BeJIHUMHE HATPY3KH Ry HaH Ry.

IOnst npHuasoB Ha BHYTPEHHHX

BOAHBIX MYTAX BEeJHYHUHY CKOPOCTH HanpaBnrenue

dempa
BETpa HJH 3HayeHHE€ CKOPOCTHOro 2 _
Hanopa JAONyCKaercs OlnpeneiaTh el

no raase CHuIl na Harpysku u Bo3-
JIefiCTBHSI B 3aBHCHMOCTH OT BETpPO- : £
BOr0 pAafiOHHPOBAHUS TEPPHTOPHH
CCCP. Ilpu atom CKOpOCTb BeTpa

W nnas noactaHoBKH B QOPMyJaB T
117(97) u 118(98) paccuntsiBaercs ~ -
no cdopmyJe

Ny

W=4Vqo 121
rie go— CKOPOCTHOI yamnop.

[Hanuune skpaHuUpyOUHUX npe-
rpaj ¢ HaBeTPEIHOH CTOPOHHI NpH-
INBAPTOBAHHOTO CYAHa, KOTOpoe
MOXKEeT NPUBECTH K CYIIEeCTBEHHOMY YMEHBbUIEHHIO Harpy3ok OT Bo3JelicTBHS
BeTpa Ha CY/HO, YUHTLIBAETCS MyTeM YMEHbIIEHUS NJIOWAAH IaPYCHOCTH NIPH-
IIBAPTOBAHHOTO CY/HA Ha BeJIHYHHY NPHBEJEHHOH 3KpaHHpPYIOUleil TJIOMAAK
F,, M2, onpenensieMolf B COOTBeTCTBHY ¢ pHe. 81 mo dbopmyne

Fo = (bx + asH) L, 122

Tne A, — BO3BblIIEHHE KOPAOHA NPHYaJa HAJ HAHBLICIIHM YPOBHEM BOAbI, M;

ay -— KO3GQHUHEHT, YUHTLIBAlOUIHH CTeNerb 3KpaHHpylollero AeHcTBHA Iperpan bl
onpejeisieMuid MO BHIPAKEHHIO

Puc. 81. Cxema BETPOBOro SKPaHHPOBAHHA
CyZua.

Hy L,
ay =055+ 7 123
3 s 19 Lc'
rie, B CBOKO oyepenb, /Hy— cpelHee 3HaYyeHHE BLICOTHl IKPAHHPYIOUIMX MPENATCTBHH, M;
ly — cpellee pPacCTOSHHE 3KPAaHHPYIOUIHX NPenATCTBHA OT Kop-
LOHa; npu Iy < M, npunuMaoT {3 = Hy, M;
L. — 10 xe, uto B Tabn. 57(21), T. e. Hauboapwas pauHa Lys HAH

WHpHHA B cyAHa; ecam AjauHa npuvasa L, < L., TO B pacyer
BMecto L. sBogutcs Ly, M;

L,— namna way cymma pavm 3xpaﬂupywumx nperpan, pacno.o-
XeHHbIX B niperenax L < Lg M;

L — nauna 30Hb axpaﬂnposaﬂun M, IpHHHMaeMas [0 YCJOBHIO:
ecan Lo < Ly, L=Lg
ecan Lo > Ly, L=L,

5.3. Tlonepeunyio Rx, TC, # IPOLOJABHYIO Ry, TC, COCTABJAIILHE HATPY3KH

OT JelcTBUSI TEUEHHS Ha MVIaBy4yHi O0OBEKT caefyeT onpefensitb no (Gopmy-
Jgam:

R, = 0,06F, u,2; 124(101)
R, =006F,up, 125(102)

rae F,’ u Fy’ — cootsercrsenno Gokopas M a060Bas NORBOAHEIE MIIOLIZNH MAPyCHOCTH
[1aBYYUX O6BEKTOB, M3

Uy W Uty — NONEPEyHas H NPOLOAbLHAA COCTABARIOLIKE CKOPOCTH TedeHHs obecme-
YEeHHOCTbI0 2% 3a HABHTAUMOHHBIH MEPHOA, M/C,
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[lpu onpesneneHnn HArpys3ok Rx u R, OT BO3JeHCTBHS TEUeHHA Ha NpH-
[IBAPTOBAHHOE CYAHO HeOGXOAMMO YYHTHIBATbH T'HAPOJIOTHYECKHE XapaKTepH-
CTHKH aKBaTOPHU B BHIE paclnpefeeHHs NMOJs CKOPOCTell B MiaHe H N0 ray-
6YHe, H BO3MOXKHO€ HCKaXKeHHe 3TOr0 CKOPOCTHOTO NOJSA, BbI3BAHHOE IPYTHMH
coopyxennamu nopra. Ilostomy, eciin BeJAUYHHbBI CKOPOCTeH TeueHHs TOJyye-
HBI IO MaTepHa/iaM H3bICKaHHH, BLINOJIHEHHBIX 10 BO3BENECHHS STHX COOpYkKe-
HHH, HX cJelyeT YTOUHSTb THAPOJOTHYECKHMH PacyeTaMHu.

5.4. AMnautyab nonepeunoit A, Tc,
H nponosabHOi Ay, TC, TOPH30HTAJBHON

k —_— o o
NG ] Harpy3kH OT NeiiCTBHA BOTH Ha MJaByynii
08— | HOK WJH nJaaByYHil MpHYAJ C OUIBAPTO-
\ BaHHBLIMH CYyLaMH CJAeAyeT OonpejelsrTh

06 . no gopmyJaam:
\\ Ay = kYhF 126(103)
04 et Ay = kYhF ), 127(104)
03, rie k — k03 pHUHEHT, NPHHHMAEMbIE TIO
*po2s 01 02 03 04 I puc. 82(32), Ha xotopoM T — ocan-
A Ka MaaBydYero 06beKTa, M; mpH
Yuere TpEXMepHOCTII BOJHEHHS NMo-
Puc. 82(32) Tpagux 3uavenuii ko3¢- AyueHHble 3HayYeHHs k NONycKaeTcs
Giuenta k. yMeHbWATh 110 AaHHLIM JabopaTop-

HbIX HAH HAaTYPHbIX HCCAEAOBAHHH;
h — BBICOTA2 BOJH OGecHedeHHOCTHIO 5% B CHCTEME, M;
F,' u F,’ —o6o3nayenns Te xe, 470 U B 1. 5.3 nacrosnieil raasbl.

ITpumeuanne. Ilepuoa H3MEHCHHA BOMHOBON 'HATPY3KH CAEAYeT MPHHAMATL PaBHHIM
cpeaneMy NEPHOALY BOJIH.

5.5. Ilpu pacuere ruAPOTEXHHYECKUX COOPYXKEHHH Ha JelicTBHE Narpysok,
nepeamuiuxcs OT MJIABYYHX OOBbEKTOB Ha NaJibl, KOpHEBbie YacTH NPHYaJOB
M aHKepHbIe ONOPHl (IJIS1 MPHHATOIO KOJNHYeCTBA, Kaau6pa H AJHHBI cBA3el,
BEJHUYMHbl HAaTAXEHHA CBA3EeH B NepBOHaua/JbHOM COCTOSIHMH, BeCa H MecCTa
3aKpenJieHus: MoJBeCHbIX IPY30B) He0OXOAHMO ONpeAeATh:

rOpH30HTa/blble ¥ BEPTHKA/IbHbIE HATPY3KH Ha COOPYKEHHS U aHKepHHIe
OIOPHI;

HauOOJbILHE YCUIHS B CBA3AX;

nepeMelleHHus J1aByuynx 06beKTOB.

Mpumevanue Ha MOpsX ¢ npuaAHBaMH 1 OTAMBAMH ONPCACJIEHHE YCHINH B 3JeMEH-
Tax PacKpemJieHHs C/ejlyeT TMPOH3BOAHTH NPH CAMOM BLICOKOM H CaMOM HH3KOM YDOBHAX
BOIHL.

Harpysku, jfelicTBylollHe Ha mjaaByuHe OGBEKTbl (mJaByuHe NpPUYAJIEL
JIOKH, BOJIHOJIOMbI, OypOBblE YCTAHOBKH H T. I.), NepelailoTcsi ¢ HOMOILBIO
AKOPHBIX cBA3el (lienelf, TPOCOB) Ha aHKepHble ONOPH (FPaBUTAUUOHHBIE XKe-
Je3obeToHHbEle HJIH GETOHHBIE IKOPS, CBalHble aHKephl M T. I.), a Takxke Ha
OeperoBbie cOOpYxKeHHSI (KODHeBLIe YacTH IJIaBYYHX IPHYAJIOB, CTAllHOHAp-
Hble NPHYaJ/bHbIE COOPYKEHHS K NaJhl).

CxeMy packpen/ieHHs IJaByyero oGbeKTa HeoGXOAMMO IPUHHMATh MO
BO3MOXKHOCTH NPOCTOH ¢ MEHBIUHM YHCJIOM SKOPHbIX cBsized. [losxkHo obec-
MIeUYHBaThCS PAaBHOMEpHOE pacnpejiesieHHe Harpy30K MeXAY CBS3SIMH, pacno-
JIOXKEHHbIMH 110 OZAHOMY H TOMY Ke 6OpTY; IPK HEBO3MOXKHOCTH 3TOrO CJAEAYET
CYHTATh, YTO HArPY3KH BOCIPHHHMAIOTCS TOJBKO ABYMS HauGoJsiee HATSHYTHI-
MH CBSI3fIMH AaHHOro GopTa. KoHCTPYKIHS CHCTEMbI 3asiKOPEHHS JOJIKHA T10-
3BOJIATH H3MEHATb B IPOLECCEe 3KCIVyaTallHH BeJHYHHbl IepPBOHAYaJIbHOTO
(nMpy OTCYTCTBHM BHELIHMX CHJ) HATSKEHUsS CBA3EN.

5.6, Harpysku Ha anKepHble ONOPHI, YCHJIHUS B CBA3SAX H mepeMelleHus
N1aByYHX OGBEKTOB HEOOXOAMMO ONPENeJsiTh C YUeTOM AMHAMHKH JeHCTBHS
BOJIH, IPH 3TOM COOTHOLIEHHS NEePHOLOB CBOGOXHBIX U BHIHYXKAECHHEIX Kosle6a-
HHll N1aByusX 06 BEKTOB AO/KHE! IPHHAMATBLCS H3 YCJIOBHS HEAOTYLIEHHS pe-
30HAHCHBIX ABJEHHH.
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ITpu puHaMuyecKHX pacyeTax NMAaBYYHX 3asKOPEHHBIX COOPYXKeHH#l Mpo-
H3BOJHUTCA:

omnpejesieRHe CBOGOAHBIX KoJeGaHUH cOOpPYXKeHHs (Ha THXOH BOJE);

noBepKa AMHAMHYECKOH PaGOTHl COOPYKEHHS HAa Pe30HAHC;

onpefieseHre BhIHYKAEHHBIX KoseOaHHH COODYKEeHHUs;

olnpefe/eHye HArPy30K Ha aHKEePHLIE ONOpbI, YCHINH B CBA3AX H 1p. 9Je-
MEHTaX KOHCTPYKIHH C YYeTOM JHHaMHYECKOro XapakTepa BO3[AeHCTBUS;

Ipyrue pacueTh B 3aBHCHMOCTH OT KOHCTPYKTHBHBIX OCOGEHHOCTEH, TeX-
HOJIOPHYECKHX U JP. YCJIOBHH.

Mpumep 25. Tpebyercs onpeeauTb Harpy3KH OT BETPA, TEUEHHS H BOJIH
Ha naaByyu#i AOK rpysonopbeMHocTbio 8500 rtc. McxomHele HaHHBIE: OJMHA
no cranenb-nanybe L.=140 M; ocagka noka ¢ cynuom T=4,2 M; 6okoBas
HaABOLHAS MJIOLAAb mapycHocTH Fyx=2300 M2; 60KoBas noABOAHAS NAOULIAND
napycuoctu F/x=590 m?; pacuersas ckopoctb Betpa W.=40,0 M/c; ckopocTh
TeueHus Ux=0,5 m/c; BbICOTA BOMIH A=1,2 m; cpenHsas minHa BomH A=35,0 m;
cpefHui nepuop BoJH T=4,74 c.

[Tonepeunas narpyska oT feficTBus BeTpa no dopmysae 119(99)

R, =8,1-1075.2300-40,0: = 298,1 tc.
[Monepeunasi Harpyaka ot TeyeHus no popmyae 124 (101)
R,=0,06-590-0,5? = 8,8 rc.
Amnautyna- A, nomepeyHoOH FOPH3OHTANBHOA HArPy3KH OT AeACTBHs
BOJIH onpegeJasiercd no dopmyae 126(103), B xoropoit mo rpaduky, upu-

BeJeHHOMY Ha puc. 82(32), npu == %‘%— =0,12 k£=0,70; Torza
A, = 0,70-1,00-1,2-590 = 496,0 Tc.

lpumep 26. TpeOyerca onpenesuTb Harpy3kH OT BeTpPa, TEUEHHS H BOJIH
Ha nJaBy4Yuil MPHYaJ ¢ OLIBAPTOBAHHBIM CYAHOM BogouameuleHuem 8000 Tc.
Ucxonurie nanubie: aanna cyaua Le=130 M; ocaagka cynua T=5,6 M; 60Ko-
Bas HaABOAHAas mJomanp napycHoc™ Fy=1800 mM?; 6GokoBast mOABONAHAS [LIO-
mwans napycHoc™d F'x=910 M?% pacuerHad ckopocth Bempa W.=25,0 mlc;
CKOpOCTh TeuenHs Ux=0,8 mlc; BbicoTa BoH h=0,8 M; cpenHssa AJMuHA BOJIH
A=25,0 M; cpennuit nepro soaH 1=4,0 ¢.

[Tonepeynas narpysxka Ry oT JeHCTBHS BeTpa BbIUHCJSAETCS 10 Gopmy.ie
117(97). Ilnomanp mapycHOCTH npHyasja NOJHOCTHIO SKpaHHpYyeTcs: ouiap-
TOBAaHHEIM CYZHOM M NOITOMY B pacueTe He yuuThmBaercs. Koadduuuent y
npuHuMaercs mo ta6n. 57(21) nyteM MHTepnoASiUMK; B LAHHOM NpHMEpe —
npu Le=130 m — x=0,60. Torza.

Ry =17,5-10"8.1800-25,02.0,60 = 50,7 rc.
ITonepeunas Harpyska or Teyenus no dopmyae 124 (101)
R =0,06.910.0,8! = 34,9 tc,

Amnuntyna Ax nomepeyHod TOPH3OHTANBHON Harpy3KH OT JAeHCTBHSA
BOJIH omnpejedsercs no popmyae 126(103), B koropoit no rpaduky, npuse-

jennomy Ha puc. 82(32), npu == 555 =0,224 £=0,50; Toraa
A, = k1hFy’ = 050.1,00-09-910 == 409,5 Tc.

Harpyslm OT HaBaJa NPHUWIBAPTOBAHHOTO CYAHA HA COOPYHKEHHe

5.7. Harpysky or HaBaJja NnpuIBaDTOBAHHOrO CYAHA NOJA AeHCTBUEM BET-
pa H TeueHHUs gy, TC/M, M/ MPHUANBLHOrO COOPYKEHHS ¢ HENPEPHLIBHLIM B TIpe-
Jenax npsMoJiMHefiHOA wyacTH O0pTa cylHa NpHYaJbHEIM QPOHTOM Cjaeayer
onpegesaTh no (popmyJe
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R
gu=117%, 128(105)
K
rie R, — nmonepeyHas Harpy3ka OT CyMMapHOro RedcTBMS BeTpa M reueHud, TC, onpege-
asemas coraacHo tpebomannam nn. 5.2 n 5.3 Hactosuell raaebi;

Ly — nanna ydactka KOHTAKTa CyJAHa C COODYXEHHeM, M, lIpHHMMaeMas B 3aBHCH-
MOCTH OT COOTHOIMEMHS JAAHHBI NpHuana Ly, M, H JJAHHL NPAMONMHEHON YacTH
6opTa cyaHa (uan obnoca) lg, M, COOTBETCTBEHHO:

npu Ly > I Ly =16

mpi Ly <ls Ly=Lpg
Mpumevanne Jias npuuanbhoro ¢ponra, o6pa3oBaHHOTO HECKOJLKHMH ONOpaMH
HJIH NaJIaMH, Pacnpejie/ieHHe HATPY3KH OT NPHLIBAPTOBAHHOTO CYAHA C/IEAYET IIPHHHMATD TOJb:
KO Ha Te H3 HHX, KOTOpHC paclofiaraiorcs B Npefeslax NpsimoJHeliHofi yactH 60pTa cygHa.

Yo

J‘é 0 g 0,005 0,01 0,02 0,03 0,0%

’ r——/l/1 V| Z 0,05
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Puc. 83. I'padux ann onpepenenna napamerpa %; CTIOIHBIE JHHHH-—IIBAP-

TOBBI M3 CHMHTETHYECKHMX H PaCTHTE]bHBIX MAaTEpHalOB; IYHKTHPHBIE~—CTalb-
Hble [NBAPTOBbL

JAast npuyanbioro $ponra, 06pa3oBaHHOro HECKOABKHMH COOPYIKEHHAMH

B BHe KODOTKOTO nNpHyaJia B COYeTaHUH € NaJaMH HJH B BHIE OTAEJNbHO CTOA-

IHX NaJIOB Pa3JMYHOM XKEeCTKOCTH, HarpysKy oT HaBana Hi, TC, Ha Kaxjoe
(i-roe) coopyxeHue onpenensiercs no hopmy.e

He= 1,1k Rx_, 129

n
2 ks
=1
rje { — NOPAAKOBbIE HOMEp COOpYelHs B Npejienax RMMHBI YYacTKa KOHTAKTa, HauyMHas
ot ero xpas (Ot i=1 no i=n);
k; — x03QdHIMEHT KeCTKOCTH NPHYANBHOTO COOPYXeHHs B FOPH3OHTAIbHOM MNOMepey-
HOM HanpaBleHHH, TC/M, ¢ y1eTOM OTOGOHHLIX yCTpOHCTB.
Hebopmauuio oT60AHBIX YCTPOHACTB (M MPHYAJIBHOTO COOPYKEHHR) Az, M,
BO3HHKAIOUIYIO NIPH HasaJje NpHIIBAPTOBAHHOIO CYJHA Na NpHYaJ NOA AeficT-

BHEM BOJIH, JIONTyCKaeTcs onpeensth no Gopmyie
a,=7 ( i+ %) 130

A — cpefHee 3HaYeHHe AMIIMTYIb MOMEPEUYHO-TOPH3OHTAABHHX KOAeGanmuit
TOYKM KOHTaKTa 60opTa cypHa ¢ OTGOHHBIMH YCTPOHCTBaMH, M, onpeje-

asgemMoe no ¢opmyae

rae
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; 131

w| >

ly
x=1¢<xq+2n.__f7.eka>; 132

Mo — CMellleHHe LEeHTpa NONepevyHO-rOPH3OHTANbHBIX KojebaHuii, M; OTHOCH-

0
TeAbHAA BEJIHYHHA CMELUICHHUSA % OnpeneasieTcs mno puc. 83 B 3aBHCH-

MOCTH OT NapaMeTpoB Ve P,

(0]

£
*

€
P L= 13
=7 = 33

!
10

:
08 \ ¥ / r\\

AN "2
YN w1\
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\ oy A N

02 BN i
\ AT V73

) I 08 12 16 20 24
04 08 12 15 20 24X
Puc. 84. Tpadux and onpepenenus Puc. 85. Tpaduk nas onpejeneHus
3HAYEHHA . 3HAYEHHS e.
V= Vv 1 ; 134
i 1o\ [T \2
km ( P‘P + PO
km — x03pdunHenT npucoeanHEHHOH MACCH BOABI NPH Kauke CyRHa, onpe-
nenseMbiii no taba. 58;
ve — KO3dduuneHT KemMndHpPoOBaHHA NOJABOAHOH HAacCThIO MPHYANLHOrO COOpY-
WeHus, npuHuMaeMblii pasubiM 0,75, nan 0,85, nau 1,0 cooTseTcTBEHHO
A9 CcOOpY:eHuil, yka3aHHbXx 8 ab3anax nepBOM, HAH BTOPOM, HIH
TpeTbeM ¥ UeTBepTOM Taba. 61(23);
vi=1— a9 cayuas xauku cyaua,
lq,, ly— alcumcca ¥ OpPAMHATa TOYKH NPHIOKEHHS HACpy3kH OT Hasana CynHa
OTHOCHTEJNBHO €ro HEHTPa THMKECTH, OTCUYHTHIBaeMble NO NPOAOJBHON H
BEPTHKA/NILHONH TJIaBHBIM I{eHTPAJAbHLIM OCAM COOTBETCTBEHHO, M;
Pe» Pg— PARMYCH HHEDUHMH CyAHA OTHOCHTEJbHO BEPTHKAALHOR M rOPH3OHTalb=-
HOMi TIaBHBIX LEHTPAAbHLIX Oceii, M;
Ta6auya 58
OThocu-~ 3rauenus kosddunmenta km npy napaMerpe Bollg, pasHOM
TeAbHAA
rn;ﬁnﬂa
IH 0.5 1,0 2,0 3,0 40 50 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 1,36 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 — nanGoabluad mHpHHa PacyeTHOrO cyAHa,
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6=

all‘;f’

— CcpelHAfl YACTOTA BO3LeHCTBYIOWHX HA CYRHO BOAH, l/c, rae © — cpeis

HHit B cHCTeMe nepuon BOJH, C;

m=_l/%nv~—npuneneﬂuaﬂ YacToTa MOMEepPeYHO-rOPH3OHTANBLHBIX KojeGaHuii cyaHa

Ha ot6oilHbix ycrpoiicTBax, l/c, rae Cy— x03QPUNHENT KeCTKOCTH
or6oiiHoro ycrpoiicTsa, onpejeiseMbli AJAS HAUaAbHOro, JAxHEHHOTO,
yyacTka XapakTePHUCTHKH ,cHaa—jaedopMauuda’, TC/M; A — YMCAO OT-
GoliHblx ycTpoiicTB, OXHOBpeMeHHO AehOPMUPYEMBIX NPH HaBafe;
D — BonousMewenye cynHa NpH paccMaTpHBaeMOil 3arpyske;
¢ H & — napameTphl, onpegeiaseMbie no puc. 84 n 85 cooTBeTCTBEHHO;
x¢—xoaq)¢uuueﬂr, yuuThiBawOIMi HedPOHTANBHBIH MOAXOHL BOMH K AHaMeT-

paJpHOH IUIOCKOCTH CyjAHA, onpeaeasercs mo puc. 86, rxe Ly — Iauua
CyZHE MEXAY NepHeHIAMKyJaAfpaMH, M, ¢ — yroa moAX0Aa BOJH, OTCYH-
ThIBaeMbiif OT NMPOXOABHOH OCH Cy.IHa;

%y H %g— PEAYKUHOHHbIE KOIPDHUHEHTH NONEepPeyHO-FOPH3OHTANLHON U GOPTOBOH

KaYKH COOTBETCTBEHHO, OonpejesioTcs no puc. 87;
kg — K030 PHUIMENT AHHAMHYHOCTH GOPTOBOH KauKM; JOMYCKaeTcs ONpeaeafTh

2n
1o puc, 88, rge wy = — —cobcTBenHas yacTota 6opTOBOIl KaukH, 1/cek,
(] T

Tg — cofcTBeHHbIH ee nepuoj, c;

A H A— COOTBETCTBEHHO CpefHHE B CHCTEeMe 3HAYeHMs BBICOT W [IJHH BOJH,
BO3JeHCTBYIOILHX HA CYIHO, M;

7— kosb@uuUeHT mnepexoxa OT CPeNHMX 3HaueHHH K MaaooGecnedyeHHbIM
IJ8 aMILIMTYA [ONepeyHO-rOPH30NTAaJAbHBIX KOJe6aHHi TOUKH KOHTaKTa
6opra cyaHa ¢ oTGofHBIMM YCTPOIiCTBAMH, pacHpPeleNeHHbIMH N0 3a-
Kony Peunes; oupeneaserca 1o Taba. 59; B pacyeTHOM caydyae PpeKo-
MeHAyeTCl paccMaTpHBaTh HaBaJ OJHONMPOLEHTHOH obecneyeHHOCTH.

Tabauya 59
Obecne-
YEHHOCTD 1 3 5 10 20 50
B %
J 2,42 2,11 1,95 1,71 1,43 0,94

Harpyaka, nepenpaBaemMas npHyaJbHOMY COOPYKeHHIO. yepe3 OTOONHEIE
YCTPOHCTBA, pacloio:KeHHble B cpefiied yacTH yyacTKa KOHTaKTa CyIHa C
coopy:KeHueM Ly, omnpenensercd B NPeANOJOKEHHMH HaBajJa CyJHa Jarom,
Korja Bce .n OTOOHHHIX yCTPOHCTB B npefenax NpsAMoHHeHHOR yacTu 6opTa
AeDOpMHUPYIOTCS P ABHOMEDHO.

Harpyska, nepesasaemas npHYaJbHOMY COODYXKeHHIO yepe3 OTOOMHEBIe
ycTpoficTBa, PacHoJOXKeHHble Ha KOHIAX y4acTKa KOHTAKTa, Onpefensiercs B
NpeAnoaoXKeHHH HepaBHOMEPHOTO HaBaJa (o4 YrJioM, NPH HAaJHYUM phicKa-
Hua), Korga n=1,

Ipu yTouHeHHH BeNHUMH THADOMEXaHHYECKHX KO3)PHIHEHTOB (pemyk-
LIHOHHLIX, TPHCOEAHHEHHBIX MacC H IPOY.) HJIH HeOOXOAHMMOCTH pacueTa dJje-
MEHTOB TNPOLOJbHOM H BEepPTHKAJbHOH KauKH NPHIIBADTOBAHHOIO CyJAHA, 10O-
nycKaeTcs NMOJMb30BaThCsl yKasaHUAMU «MeTOAMKH pacueTa KauyKu He HMelo-
ul¥X Xoa BOZOH3Melllaomux KopabJeil U cy1oB».

Harpyakn ot nasaja CyAHA NPH NOAX0AE K COOPYKEHHIO

5.8. Kunernueckylo sHepruio HasaJsa cygHa Ey, 7c M, npu nogxone ero K
IPHYAJbHOMY COOPYKEHHIO Cae/lyeT Onpefensth no Gopmy.e.

Eg="v 135(106)

2g
rie D¢ — pacueTHoe BOAOM3MelLleHHe CYIHa, TC; U— HOPMa/bhas (K [OBEPXHOCTH COOpYyXe-
HHS) COCTaBJAIONIAS CKOPOCTH IOJAXOAA CYAHA, M/c, MpUHEMaeMast o Taba. 60(22); v — Ko-
53¢ QHUKEHT, NpHHUMaeMblt 110 Tabu. 61(23); npr atoM Qi cynaos, WBapTyoLlkxcs B Gaj-
nacTe WM NODOXKKHeM, TabMuHBe 3HAUSHHA v HeOGXONHMO yMeHbliaTb Ha 15%.
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I~CyaHO B NOJHOM rpy3y; 2--8B Gaanacre; 3-—mno-
POXHEM.

Puc. 86. T'padux nas onpenenenus swavenus
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Puc. 88. I'padux naa onpegeteHUd 3HaYeHUT
KosdduiueHta  IHHAMHYHOCTH 6opToBOi
KauKH CyIHa kg
I—cyna 6e3 cKyJOBLIX KMAeH; 2—CO0 CKYJOBbIMH KHJfi-

MH; 3—CO CKyNOBHIMH KHISMH H GOPTOBBHIMHM TpPEeGHBIMH
BHHTAMHU,



Tabauya 60(22)

HopMaabKas cocTaBasiiollas CKOPOCTH NMOAX0Aa CYAH8 U, M/C, C PacyeTHHIM
BonousmemtenueM Dy B THIC, TC

Cyzna
a0 2 5 10 20 40 100 200 u Goaee
Mopckue | 0,22 0,15 0,13 0,11 0,10 0,00 0,08
Peynsle 0,20 0,15 0,10 — — — —

Tabauya 61(23)

Kosdpuuuent v
KOHCTPYKILMH MPHYANBHBLIX COOPYMEHH A% CyR0B
MOPCKHX PEYHBIX
1 2 3
Habepexnble H3 OGBIKHOBEHHBIX HAH (PaCOHHBIX
MaCCHBOB, MaCCHBOB-THT'aHTOB, 0600ueK 60.b-
IOro KuaMerpa u HabepexHble YroJKOBOTO TUINA;
GoabBepkH, HabepexHble Ha CBalHBIX omopax
C MEPEeIHHUM IINYHTOM . . & 4w 4 o o o & + « & 0,50 0,30
Ha6epexHble 3CTaKagHOrO HMAH MOCTOBOrO THNA,
HabepexHble Ha CBafiHBIX oOnopax € 3alXHHM
WOYHTOM . . . . . . L N 1 X35 0,40
[Tupchl 3CTaKaAHOrO HAH MOCTOBOrO THMA, Naibi
MPHYAABHBLIE . . . . & v v v v o s o o v . . .| 0865 0,45
[TaJbl MpHYaAbHble rOJOBHBE MK Pa3BOPOTHbiE- 1,60 —

Hasan cynna mampuyals Bapoliecce BEITOJHSHHS LIBaP TOBHEIX OTep allHil
IIPOUCXOAHUT 110 CXeMe, IPHBeeHHOl Ha pHc. 89, H COOTBETCTBYET OJHOMY H3
pacueTHbIX c/ayuaeB, ykaszansblx Ha puc. 90. Jlaxe B ciyyae monxona aarom
OJHOBPEMEHHOTO HaBaJa Ha BCe OTOOMHbIE YCTPOHCTBA, NepeKpbiBaeMble 6op-
TOM CyJHa, OGBIYHO He mpOHCcXoAHT. [Ipn 3HaYeHHAX YIIOB ¢ MeXay AHaMeT-
pa/ibHOH NJIOCKOCTBIO CYAHA M JIMHMEH KOPJOHA BCEro B HECKOJBKO IPajycoB
(1 paxe gqonedt rpaxyca) HaBaJ CyAHA IMPOUCXONHT TPAKTHYECKH HA OXHO H3
OTGONHBIX YCTPOUCTB OKOHEWHOCTBIO (puc. 90, @) Wotd npsMOJTHHERHON YacThIO
6opTa Ha KpailHee OTGOHHOE yCTpOHCTBO mpuyasa (mana), KOrxa ero QJauHA
kopoue cynHa (puc. 90,6). [TosToMy B KauecTBe OCHOBHOIO PacueTHOTO CJy-
yag cJelyeT paccMaTpuBaTh SHEPTHIO HaBaJa, COOTBETCTBYIOLLYIO AedopMma-
I1HH OZHOTO OTOOHHOTO yCTPOHCTBA.

3HaueHus 310l 3Hepruu onpexpessiores no Gopmysae 135(106) B 3aBucu-
MOCTH OT BEJTHYHH CKODOCTH U U Ko3dduinenta v. Besmunue 3THX napamer-
POB YCTAHABJHBAIOTCS B 3aBHCHMOCTH OT YCJIOBUI IKCIIyaTalUU NPUYAJIBLHO-
IO COOPYKEHHS.

ITpy HOpMAJIBHEIX YCJOBHSIX 3KCIJIYAaTaUHH B COOTBETCTBUH CO CJIOXKHB-
iwumucst B CCCP nonoKeHUsIMH MOPCKON NMpPaKTHKH UIBAPTOBHbIE ONEpallHH
IPOUIBOAATCA NPAKTHYECKH NPH OTCYTCTBHH BOJHEHHS HJIM NPHU €r0 HHTEH-
CHBHOCTH, He mpeBhllamollell 1—2 6anos, cune Berpa He Gosee 6—7 6ansiosn
H ckopocTH TeueHust menee 0,6 m/c. ITpu sToM cynam somousmenienueM 6oee
5 ThIC. TC MpHAaeTcs HeoGxoaumoe GykcHpHOe obecrevenwe. s Imux yenao-
BHUIT 3KCIIyaTallHH 3HAYEHUS CKOPOCTH ¥, HOPMHPOBAHHbIE B 3aBHCHMOCTH OT
BOJOM3MeELeHHs Cy/lHa B MOMEHT IIBapTOBKH, NpuBeneHbl B Tabu. 60(22).
Jnst npuuanbHbIX COOPYKEHHUH MOPCKHX MOPTOB, PACNONOKEHHBIX HA PEYHBIX
aKBaTODHSX, BEJHUMHY 3TOM CKODOCTH DPEKOMEHAYETCS I[PHHUMATh [0
taby. 60(22) c koapduuuentom 0,8.

ITpn HeOGXOAHMOCTH pacyeTa NPHYAJILHOrO COOPYKEHHS na NoAXo/ cyl-
#a B 60Jee CJIOXKHBIX THIPOMETEOPOJIOTHYECKHX YCJAOBHAX — NPH GOJBLUINX
31a4eHUSX 3/EMEHTOB BETPOBBIX BOJIH, CKOPOCTH BETpa M TEYEHHSH, UTO Tpe-
OyeT COOTBETCTBYIOLIErO TEXHHKO-9KOHOMHYECKOTO OGOCHOBAHHUS — BEJIHUHHL]
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CKOPOCTH KOHTaKTa 60pTa cyfiHa ¢ OTGOSMH JOJKHBl YCTaHABJHBATBLCS Clle-
ILHa/IbHBIM pacyeToM. B 3ToM ciyyae nesecoo6pasHo yBeJHUHBATL 3HAYEHHe
HOpMAaTUBHBIX CKOpocTell U, npusefeHHbx B Ta6a. 60(22), Ha Beanuny Av,
BBI3BAHHYIO KAUKOH CyJHa MO AeHCTBHEM BOJIH, @ MOUIHOCTb M TAI'OBOE YCH-
Jaue 6YKCHpOB-KAHTOBUIMKOB, 06ecneuyBaollUX IIBAPTOBHbIE ONMEpauHuH, yBe-
JIHYHBATH NPONOPIHOHANBHO KBAIPATy OTHOCHTE/BHOTO YBEHYEHHS CKOPOCTH
BeTpa (Teuenusa) MO CPABHEHHIO C JOMYCKaeMBIMH B HOPMAJbHBIX YCJAOBHSAX.
Ing ynpouteHHs pacyeToOB PEKOMEHAyeTcs MO KOHCTPYKTHBHBIM H TeXHHKO-
9KOHOMHUYECKHM COOOGpaXKeHHAM YBeJHYHBATH HOPMATHBHEIE 3HAUEHHS 3HEp-
THH HaBaJja, noJyueHHbuie no gopmysae 136 (106), u cOOTBETCTBYOLINE UM Be-
JIMYHHBl HArDY30K Ha npuyaJ, a ZomyckaeMble BeJHUYHHBI CKODOCTH NMOAXOAA

Puc. 89, Cxema naBana cyamra wa upuyan  Puc, 90. Pacyernsie cayyad HaBana
I—-aunug  KopaoHa; 2—oT6oMHOE  YCTPOHCTBO; CylHa Ha npHuyal.
3—(mrpuxoska) nedopmanus 0T6ONHOro ycrpoiicrsa;
LT—uentp TANKECTH CYAHA; ¢—Yros WBAPTOBKH;

8—yroa kpeua.

CyHa Upom, M/c, onpefenasats no opmyse 143(109). IIpu Buino/IHEHHH 3THX
PacyeToB JO/KHO BBHIMOJHATLCA YCIOBHE

Uzon = U + Av, 136
Av =45, 137

rie Bce 0603HAYEHHA T€ Ke, 4TO B NOACHEHHAX K II. 5.7.

Bennuynnnl  KoadduiyedTa SHeprud HaBana v, [pUBENEHHbie B
1a6s. 61(23), pekoMenayeTCca NPDUHEMATh LJS PacyeTa HaBaJaoB 10 CXeMe Ha
puc. 90,a u yroyuath 1o dopmysae 134 npu pacuere HaBaJioB IO CXeMe Ha
puc. 90, 6 u 8; npu sTom mpuHuMaetca: v=0,8 1ia cayyas WIBapTOBKH CYA-
Hay ve, Loy lo; pe; P8 — TO XKe, 4TO B NOSICHEHUSIX K 0. 5.7; kpm— Ko3ddu-
LLHEHT, YUHTHIBAIOLIUI BJAHSHUE NPUCOCIHHEHHBIX MAcC XUIKOCTH, ONpee/s-
eTcs [Jis c/y4as WBapTOBKH CyAHa no tabu. 62.

Besnnuntnl l, u Iy onpenensiiorcsi, uCXons H3 YCJIOBHI HaBaJsla cylHa Ha
IIPHYAJIbHOE COOpYKEeHHe: 3HaueHHe [, onpelensiercs C Y4eToM CMelleHH#
LEHTPa TAXKECTH CYAHA OTHOCHTEJBHO NJIOCKOCTH MHJE/b-IUNMAHCOYTA Xg, a
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Tabaruya 62

3nauenua koshdumuenta lzm AJst HIBAPTYIONIErocs CYAH& B 3aBHCHMOCTH
OT OTHOLUEHHS OCaJKH CYAHA MPH paccMaTpHBaeMo# Harpysxe T (M)
Tun cyana H rayOuxbl y npuaana 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
Cyxorpysusle obiero 1,75 1,80 1,97 2,46 3,32 3,62
Ha3HAYeHHs 145 1,48 1,59 1,88 240 257
1,74 | 1,78 1,96 2,45 3.29 3,59
Tanxepr n 6ankephl 149 145 155 183 330 547
1,55 1,58 1,72 2,07 2,70 2,93

PriGonpombiciopkie 145 | 148 1,50 18 | 240 257

MMpuMmevanune 3HaueHHS k., TPHBEJEHHHE B YHCIHTENE, COOTBETCTBYIOT CyJRaM
B IOJIHOM I'Py3Y; B 3HaMeHarele—cylaM B Gaiajzacte HIH NMOPOXKHEM.

3HayeHHe [p — ¢ yUETOM OPHHHATH LEHTPA TAXKECTH CYAHA 2z W BHICOTHI 10J-
BECKH OTGORHBIX YCTPOCTB [y (puc. 89).

Ilpun HaBase cymHa Ha MpHYaJ MO cXeMe, NpHBeneHHoi Ha puc. 90, a,B
KayecTBe aGCUHCCH [, MOXHO IPUHUMATDL PACCTOSIHHE B TOPH30HTAILHOM 11J10-
CKOCTH OT LeHTpa TAXKECTH CYAHa 10 TOUKH MAKCHMAaJIbHOH KPHBH3HH BaTep-

. Am
7 Lﬂﬂ
14 ~
7 R N 0,14
12 , ~] 0,12
10 ' e 010
08 008
06 T~ '
) ~ 0,06
04 = 0,04
02 | 0,02
0 0

001 002 005 405 1 02 03 0405 ?

Puc. 91. BeposTHocTp npeBbillleHus (o6ecrnedyeHHOCTh) HOPMATHBHBIX BEMHUHH

CKOPQCTM INOIXOAa W CMEIHIEHHs MHHels CyIHa OTHOCHTENBbHO CpPEeIMHB! NpU-

yana (v; B J0JASX OT HOPMAaTUBHOH Beawuuub! v; AXJ B XOJNAX OT RJAMHBI CYAHA
MEXI1Y MepHeHAHKyAspaMu Lpp).

JHHUA Ha YPOBHE OTGOMHBIX YCTPOMCTB; €N0 MOXKHO ONpPELEUTb N0 TeOpeTH-
YecKHM uepTexkaM CYAHAa HJIu Ipd moMmollu taba. 63. B ciyuae nasana mo
cxeMe, npuBenenHoi Ha puc. 90,6, aGcnucca [, onpenensiercs Kak paccros-
1€ B I'OPHU30HTAJIBHOH MIOCKOCTH MEXAY IEHTPOM TAXKECTH CYLHA C YUeTOM
€ro BO3MOXXHOTO CMELIeHHs] OTHOCHTEJIbHO CPENUHBI MPHYaia H GIuKaiIIuM
KpaiHuM oTGOEeM Ha npuuajne uau nase. HauxynmmM Bapuanrom Gymer cay-
yall CTOJb HE3HAUHTENbHBIX BEJHYHH [,, KOTa MORHO NPHHATH lo/pe 0. Ox-
HAKO TaKoW cJyyaiél MOXKeT ObIThb PacCueTHBIM I/l TOJOBHOTO Pa3BOPOTHOTO
maJjga ¥ HeBO3MOXKeH /I TaJjia y KOpHS coopyxeHHs (cM. puc. 90,8).

Ilpu pacuere Mopckux npuuanbubix coopyxenuii I w II xnaccos xanu-
TaJbHOCTH MJIM B APYTHX CJIyYasiX MOBHILEHHEIX TpeGOBaHHIl K HecyuleH cro-
COGHOCTH COODYKEHHSI BeJHUYMHA 3HEPruH HaBasna Ey JOMXKHA YTOUHATBCS
CHelHaNbHbBIM PacyeToM, YUHTHIBAIOIUM BEPOSTHOCTh MPEBBILECHUS HOpMa-
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Tabauya 63

Kosd¢unuent nonuo-
Thl BOJOU3IMEUIEHHS & 0,50 0,60 0,70 0,80 0,90

OTHOCHTEAbHAA - BEJH-
3

l
unHa abeuucc ﬁ 0,19 0,22 0,28 0,36 0,43
14

&
lpumeyanmue. I‘P—paccToaHue OT TOYKH KOHTaKTa X0 MHAECJEBOro
ceuenus cyasa (puc. 89),

THBHBIX BEJNYMH U H v. BeposATHOCTh npeBbilieHHs (06eCnedeHHOCTh) p HOp-
MAaTHBHBIX BEJMUHH CKODOCTY MOAXOJAa U NPHHHMAETCA MO rpadHky, npuse-
JEHHOMY Ha pHC. 91, B COOTBETCTBUM ¢ HHTErpa/JbHOH QyHKUHeH pacnpenene-
Hus Benuyudn 0;/v. Ilpu onmpenenenuu BennuuHb KodbdHuuueHta v obecne-
YEHHOCTh PACYETHOrO C/1yyas Hapaja NpHUHHUMaeTCs:

— AN 3HaYeHu# v, MpH-
BeieHHBIX B TaGJa. 61(23) wuau

Eyrem
onpejeisieMplx no Qopmyae
134 nns waBasna mo cxeme Ha /
puc.  90,a,—pasnoii 0,1 K, .
(10%); /
— AJs 3HayeHH# v, on- 80 /!

pelenseMsix no ¢opmyse 134 /
IJ1s1 HABAJI0B 110 CXeMaM, fIpH- 70 z
BeJeHHbIM Ha puc. 90,6 u /
90, 8,— paBHO#l OBECMEUEHHO- g - /
CTH BEJHUUHB CMEIUBHHA MHU-
JeJIst CylHa OTHOCHTEJIBHO Cpe- 5y
JHUHb TpHYana (TeXHONOTHYe- N 2T
cko# miaomanku) A, M, B €O- w / N A
OTBETCTBHH € HHTErpajibHOH [ )<’
dynkumeii  pacnpesene HU s R o
€3pa3MepHOll BeJHYHHBI T 1L

nn 2 ///./" o
no rpaduKy, NpuBeleHHOMY Ha ? 1
puc. 91. " N

BeposiTHOCTb peasu3allun Wy —

{o6ecreyeHHoCTs) Clyuas Ha- p

BaJjia CcyaHa €O 3HauyeHueM 20 60 100 140 180" D, oicr
aHepruu Ey, onpenesnseMoii 110
popmye 13?(106% NPHHH- Puc. 92, Tpaduxu sasncumocteli HOPMATHBHOI
MaeTcsl paBHOM NMPOHM3BEJACHHIO  Sheprud Hapana E, OT BOAOM3Mel(eHUs cyxua D
BepoaTHOcTell (06ecneueHHO- IS TIPHYANOB PA3THYHLIX THIIOB

« ' ¢ I—no uepBoMy absauy; 2—n0 BTOPOMY —; 3—m0 -
CTE“)’ Ilup\WHﬂTbIX B pacuere 4-no 4eTBepTOMY %Gaauy Taén?ﬁl(yzzi) aag Mrgpglgfxzbciszx)\;B.
3HayeHHH CKOPOCTH NMOAX04a H
Kospouunenta napasna. [I0BTOpAeMOCTb TUX CAY4aeB AOJIKHA YCTAHABJIH-
BAaTbCs TEXHHKO-IKOHOMHYECKHM pacyeToOM B COOTBETCTBHH C pACUeTHOH HH-
TEHOUBHOCTBIO MOQXO4a CYIIOB pasJu4YHbIX ILONBEHTHBLIX NPYIH, CPOKOM
CayxQbl COOPYKSHHS, IEPHOLAMH MEKAY KANUTAJIbHBIMA DEMOHTAMH U T. I,

B Tex cayuasx, xorja BeJHYMHE NapaMeTPOB U ¥ V NPHHUMAIOTCS AJS

MOpPCKHX cyfoB no Tabua. 60(22) u 61(23) cooTBeTcTBEHHQ, mpH omnpexese-
HHY BeIHYHHBI 3HeprHH HaBasa En MOXHO noJb3opaTebes rpadukamu, Opu-
BelleHHBIMy Ha pHC. 92; ecsiu pactMaTpHBaeTcs MOAXOA CyIHa B 6asjacTe
HJIH TIOPOXKHEM, CHAATHIE ¢ TpayuKa BeJMYMHBI SHEPIHH HEOOXOAHMO — COOT-
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BETCTBEINO YKa3aHUsIM, NPHBEAEHHBLIM B N. 5.8, — yMHOXHTL 11a MOHHKAI0-
mHil xoahduunent, pasusii 0,85.
5.9. Ilonepeunyio ropuszontanbiyto narpysky Hy, tc, or HaBana cyana
TIPU TOAXOJE K COODYKEHHIO HEOOXOAHMO OnpenessaTb AJs 3a4aHIIOTO 3ia-
4yeHHUs dHeprud HamaJja cyaHa Ey Tc+M, no rpadukaM,.nosyyentbM corjac-
Ho cxeMe puc. 93(33), caepys no HanpabJeHHIO WITPHXOBOH JIHHHH CO
CTpe/sIKaMH.
CymMapnasg  9Heprus
9 Az 9 nepopmaunn  E  ponxkua
BKJIIOYaThb 3Hepruio gedop-
MauHp  OT6OHHBLIX  yCT-
______ N _ poitcts E; n  3nepruio pe-

N\
| H=f(dz) dbopmauun ApHYAJBHOTO
A } coopyxenus Ey; npu E\ =
l V =10E; senuunny E; nony-
! l CKaeTcsl He YYHTLIBATb.
1
E, 0 iy e Suepruio jgedopmanun
7

NPHYaJbHOTO COOPYKEHHS
Puc, 93(33). Cxema nocrpoenus rpaduxos apedop- Ey, 1c+ M, caenyer onpene-
Mauuii orGoinoro ycrpoiictea (i mpuuanshoro co- JSITh 110 (popmye

opyxenus) Az 1 Ha
X

a—ot sHeprum E; 6--0T1 uarpyskn H, E,= TR 138(107)
rhAe k — Ko3pPHIHENT MECTKOCTH NPHYaIbHOTO COOPYXKEHHA B TOPH3ONTAJBLHOM Ifomepeu-
HOM HanpasJeHuH, TC/M.

[Mponoavnas narpyska Hy, Tc, oT HaBana cyana npu noaxoie K coopy-
JKEHHIO NOJIKHA OnpeleaThes No Gpopmyne
H, = fH,, 139(108)

rie f— xo3(pPUUUEHT TPCHUS, IPHHUMAEMDbIl B 3aBHCHMOCTH OT MaTepHasa AHUCBOIT NoBepx-
HOCTH OTOGOHHOrO YCTpOiicTBa: TIPH TNOBEPXHOCTH H3 GcToHa maH peauHsl f==0,5; npu mrepe-
BAHHOH nosepxHocTH — f=0,4.

Hns onpefeneHus BeJHYHH Ha-

£=F(Az)}

E,rcom

rpy3ok Hy, u H,, tc, npegBapuresibio @) 4

Ha3HayaeTcqd THI OTGOMHBIX YCTPOHCTB NI

M cXeMa MX pasMellleHHs Ha NpHuale. Q\Q ITv

3aTeM npoH3BOAUTCS MOCTPOEHHE Tpa- ks S/ AN\ W4

¢HuKa 3aBHCHMOCTH CyMMapHOro 3Ha- 34 \\\\ g A1

UEHHS] 3HEPrUH edopMauHu OTOOIHHO- Ny S

Puc, 94, CxeMa noCTPOEHHS HOMOTr PAMMBI 15 £y <—nepeus — —Hazpyska —= H,

onpexenenys nomepeyHodl cocTapaswed Ha- £
rpY3KH OT HaBana cyama Ha npuuan Hy 0) &

B 3aBHCHMOCTH OT 3Hepruu HaBaaa £, Xa- 3 P N

PaKTepucTHK OTGOHHBIX ycTpoHcTB H MecT- g P I LR
KOCTH [PHYANBHOTO COOPYIKEHHA 2 Lt /_/—3; -

1—3aBucumMocTs  aedopManun  oT60RHOrO ycTpoicTsa 3 s il ~(_

OT NPHUIOKEHHON HArpyskH; 2—3aBUCHMOCTh 3HEPrui 2 17 - 1—12 \i

nedopmanun oréofinoro yCTpofictsa OT #ro-AedopManiy v, // ]

(@) WA BeJMYMHBl NPHJI0KEHHON HATPY3KH (6); 3—KpH- St 4 ~

BHE CYMMapHOrO 3Ha4YeHH# 3Heprun nedopmaunu or6osi- S -

HOrO yctpoiicTsa n npma;;woro COOPYKEHHST TPt -.;3

PasANUHBIX 3HAYEHHAX KOIPHUHEHTA KECTKOCTH KOH- . -

CTPYKIUMH NpHYana k. o Haepy.ma ”3

ro ycTpoficTBa, NpHYaJbHOTO COOpYKelHa (a npH HeoOXOANMOCTH — ¥ 6opTa
CYZAHA) OT BEJHYHH NPHJIOXKEHHBIX HArpy3ok. Beanunny sueprun nedopma-
nuu or6oeB Ey, TC+ M, onpefensioT no rpadukaM UX XapakTepHCTHK, a 3Haye-
HYe 3Hepruu AedopManHH COOPYKEHHsS (MU COOPYXKeHHsi H Kopryca CyaHa)
Ej, ¢+ M, paCCUNTLIBAIOT B 3ABHCHMOCTH OT HX XECTKOCTH R, TC/M.
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Torna cymmapnoe 3nauenue 3uepruu gedopMauHH CHCTEMbl «OTGOH—
CYRHO—MpPHYAM»

E=E +E, 140
a fepopMallus 3TOR CHCTEMH
A, =4y + 4, 141
rie A, — nedopmauns orboiinoro ycrpolfictBa, oupepenseMas no rpadukaM HX xapaxre-
PHCTHK, M;
A — nedopMauua NPHYARLHOTO COOPYIKEHHSH, M, ONpeAeiseMas NO BHIPAKEHHIO
H
Ac = —E{' 142
£ 0m
/ vV
V%
40 —

/

0’['1 .-

0,1

g 50 00 150 200 250 300 350 Hy,re

Puc. 95. I'paduk 3aBucumocTu sHepruu gedopMaLHH COOPYHKe-
Hus Ej; or npuaoxensoit Harpysku 1, 1 WectTKOCTH npuuala k.

Hcnonb3ys 3aBucumoctn 141 n 142, crposT rpatuku no cxemawm, npu-
BegeHubM Ha puc. 93(33) uau 94,a u 6. Pacnonaras BhIYMCAEHHLIMH 3Haye-
HHSIMY SHEPrH¥ HaBaja CyJHa, IO 3THM rpaduKkaM onpeaensioT COOTBETCT-
BylOlllee 3HaueHHe Harpy3Ku Hy, Tc.

B cryuae npuMeHeHHs OTGOMHBIX YCTPOHCTB C PE3HHOBBIMH aMOpTH3a-
TOpaMy /sl NMPHYAJBHBIX COODYXKEHHH, XKeCTKOCTb KOTODBEIX MPH JeHCTBHH
TOPH3OHTAJIbHONH HATPY3KH Be/IMKA, BeJNHYHHOH 3Hepruu aedopMalHu OPH-
YaJbHOrO coopyxenua Ej Tc+M, MOXKHO npeHeGpeub, €CaAH ee 3HAUEHHE He
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npesbiwaer 10% or sueprun Aedopmanun orboimblx ycrpoicts Ej, TC: M,
NOJA TOi e Harpyskoi. 10 06CTOATENbCTBO BbI3BAHO TEM, 4TO rpaduky xa-
PAKTEPUCTHK OTOGOHHBIX YCTPOHCTB CTPOATCS OOLIYHO ¢ HOTPELIHOCTBIO 10
10%, u mpuBeleHHble PEKOMEHIALMH YUMTHIBAIOT HAMXYIIUMHA DacueTHBIH
cayuai. Torpa ornagaer HeOGXOAMMOCTS MOCTPOEHHS YKa3aHHLIX rpaduKos,
¥ onpejeseHHe BeJMYHHBl HAPPYy3KH OT HaBaja CyqHa NPOM3BOJHUTCS HETO-
CPEICTBEHHO 1O rpadukaM XapaKTepHCTHK OTGOMHBIX YCTpPOHCTB, Ha Aedop-
MalHI0 KOTOPbIX 3aTPayHBaeTCs BCA SHEPTHs HaBaJja CyAHa.

Iast o6seryeHus pacueToB NPH ONpele/eHHH BEJUUHHBI SHEPTrHH Ledop-
Malliu coopyxeHus Eg, TC+M, MOXHO BOCHNOJb30BATBCA TpadHKOM, MHpH-
BefleHHBIM Ha puc. 95. CBefieHus BCIOMOraTENBHONO XapaKkTepa AJs OTpele-
JIEHHS OPHEHTHDOBOYHON Be/JHUHHB KO3(D(dHLIHEHTAa KECTKOCTH HEKOTOPHIX
THIOB KOHCTPYKUHH NPHYAJbHBIX COOpPYKeHHi npuBeAeHb B Taba. 64.

Tabruya 64

THN KOHCTPYKUHH Kosddpnunenr xecrxocru

EE
k=T

rae E—Moayab ynpyrocTs Mare-
pHana;
F — nnowans, uepes koropyio
fiepelaeTcs Harpyska

_ kBIL
= Tom

rae ko — xoshduumedt nocrean

19EIn
k= =

rie #— 4YNCAO CBail;
EI— wecTKOCTh CBau

k = 8EI3,

rae 3 —KeCTKOCTb 3JeMeNTa, Ha
KOTOpHIi Mepefaercs Ha-
rpyska

Ilpu onHopsAgHON pa3Becke PE3HHOBLIX OTGOMHLIX YCTPOHCTB Ha Julle-
BOM MOBEPXHOCTH NMpHYaja 3Heprusl HaBaja CyAHa 3aTpauHBaeTcs, OGbIUHO,
#1a aedopMallHio OQHOTO OTGOIHOro ycrpoiictsa. [loatomy, ecau pasmelte-
HHe OTOOHHBIX YCTPOHCTB Ha NpHuaJje COOTBETCTBYET POKOMEHIAIHAM, IpH-
BelleHHEIM B Ta6i. 65, To mocTpoenue rpadukoB no cxeMme, IPHBELEHHOH Ha
puc. 94, NpOUIBOAUTCA A5 OAHOMO OTGOHHOrO YCTPOHCTBA.
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Ecnu ke orGofiHble yCTPOHCTBA PaclooKeHbHl HA MpHYyaje ¢ lIarom
MeHblle, ueM 1o Tabsa. 65, uiM npuMeHeHa MHOropsiiHas pasBecka 0OTGOil-
HBIX YCTPOHUCTB, TO pacnpefesenye 3HEPTUM HaBasa MeXAY 3TUMH 3JeMeHTa-
MU NOJKHO NPUHHMATBCA B COOTBETCTBHH ¢ HEPABHOMEDHOCTHIO ,uedmpmamm
OTOOMHbLIX YCTPOHCTB, BLI3BAHHOH KDHBH3HOW BATEPJHHHUM M Da3BajoM

Tabaruya 65

Tunbl 0T60HHBIX YCTPOHCTB

I.Iu,nmnpuqecxnemg:gggg;s 2“&?““ HapYXHBIM Hunopmuie | Mynoprse

Jivd ! THNa gA THIA Cl
U TaUna H THa

moo | ARew | IS%e | moo | om0

Ilar otGofiHbIX ycTpoiicTs S, M

— 45 5,0 6,0—8,0 | 8,010 | 9,0—11 8,0—12 | 8,0—12

IINAaHrOYTOB CYAHA B MeCTe KOHTaKTa GOpTa cyaHa ¢ STUMH OTGOHHBIMH YCT-
poiictBamu. [lonyckaercsi NpHHHMAaTh pacnpefiesieHHe SHEPrHH paBHOMep-
HBIM, €CJH BeJIMYHHBL JepopManHi OTOORHBIX YCTPOHCTB OTJHYalOTCs He 60-
Jee, yem Ha 10% mo oTHOWeHHUIO K HauGosee HarpyKeHHOMy oT6010. B uacr-
HOCTH, 1isl OTGOAHEIX ycTpoiics Tanma J1300, 1400 u 271400 npu passecke
¢ maroM S<3,0 M, 3HepTHIO HaBajia MOXHO CYHTaTb PaBHOMEpHO pachpe-
JeJIeHHOH MeXAY UHCJIOM OTOOHHBIX YCTPOHCTB, YKa3aHHbIX B TabJ. 66.

Tabauya 66
Jauna cynsa nanGoavwas L o, M
Tun ¥ 16
0T00NHOTO
yerpoitersa 50 51—-100 101150 151200 200
1300 1 2 3 —_ -
1400 1 2 3 3 -

5.10. JonyckaeMylo BeJHYHHY HOPMAaJbHOH K NOBEPXHOCTH COOPYXKEHHSE
COCTaBJ/IAIOlLEH CKOPOCTH MOAXOMAA CYAHA Ugom M/C, HEOGXOAHUMO ONpenensrhb
no opmyae

2¢E,
vD.’
The En—— 3HEPrus HasaJja, TC * M, NIpHHHMaemas N0 rpad)m\'aM, NOJTYy4YeHHbIM COTrJIaCHO CXeMme
puc. 93(33) aas cayuast HamMeHblIeH AONMYCKaeMmoii Harpyskn f1y Ha npuyaibHOE COOpYXKe-
nHe (Mau Ha GopT cyaHa); v u D — oBo3nauenust Te xe, yT0 U B . 5.8 HacTosel raaBbl.

Jonyckaemasi BeIHYHHA HOPMAJIBHOM K NOBEPXHOCTH COODYXKEHHS CO-
CTaBJAOLel CKOPOCTH NMOAXOAA CYy[HA ONpeAeJaseTcs MO NPOYHOCTHBIM Xa-
PaKTEepHUCTHKAM TNPHYAJBLHOrO COOpyXKeHHs, OGopTa cyAHa, 3HEPrOEMKOCTH
OTGOAHBIX YCTPOHCTB M COOTBETCTBYET CKODOCTH NMepeMellleHHsl TOH TOYKH
GopTa cyana, KoTopasi B Haya/JbHbIi MOMEHT HaBajla BXOJAHT B KOHTAaKT ¢
OTGOMHBIMH ycTpoiicTBaMu. Ee 3HaueHne oTpaxkaeT cOOTBETCTBHE Hecyuiei
CNOCOGHOCTH NMPHYAJBbHOTO COOPYXEHHS! H ero OTOGOHHBIX YCTPOHCTB YCJIOBH-
sIM LIBAPTOBKH PA3JHYHBIX CYIOB K AaHHoMy npuuaay. [lostomy momyckae-
Masg BeJHYHHA CKOPOCTH MOAX0HA CYIHA K COOPYKEHHIO Unon AOJKHA ONpe-
IeNATbCsl He TObKO AJS BHOBb NPOEKTHPYeMBIX, HO M AJS CYLIECTBYIOUUX
TIPHYAJNbHBIX COODYXEHHH, DeKOHCTPYMPYEMLIX NPHYAJOB, NPH H3MEHEHHH
OCHallleHHsl MpHyana OTOOHHBIMH YCTPOHCTBaMH, NPH ONpedeSeHHH CKOpo-
cTell moaxojla CydOB C XapaKTepHCTHKAMH, OTIUYHBIMU OT paCueTHbIX, NpH
COCTaBJ/IeHHH 00%3aTesIbHOr0 NIOCTAHOBJGHHUS 10 MOPTY H MPOY.

HonyckaeMoe 3nauyeHHe CKODOCTH NOAXOAA CYJAHA K MPHUYAJy SABIASET-
Csl O1OH H3 OCHOBHBIX XapAKTEPHCTHK IIBAPTOBKH H, B OOILEM ciayyae, OT-
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JANYAeTCs OT HOPMATHBHLIX BEJMYMH CKOPOCTH, NPHBeAEHHBIX B Ta61. 60(22).
HopMaTtuBHBle BEJIHYHHBI CKOPOCTeHl U He MOTYT CJAYXHTb XapaKTepHCTHKOM
HIBAPTOBKH Pa3juyHbIX CY/0B K AaHHOMY NpHYaJay, TaK KaK npelHa3HayeHbl
TOJIBKO AJISl OnpejesieHHst BeJHUHHBI SHEPrMH HaBaJa pacyeTHOrO CyAHa B
pa3nHuHBIX ycaoBusix wBapToBkH. IIpn BEIGOpe XapakTepucTHK OTGOAHOrO
yCTpoORCTBA AJIsT OCHALLGHHS NMPHYala HCXOAAT U3 YCJAOBHA, 4TO CyMMapHoe
3HauyeHue SHepruu ero AedopMaliHH M SHeprHH AedOpMauUHH COOPYKEHHS
IpH AeHCTBHM BO3HHKAIOUIMX Harpy3ok (He GoJjee JOMycKaeMLIX NJsi NpH-
yajna p 6opTa cyAHa) GyaeT He MeHee BeJHYMHBI HHEPTHH HABaJja, NMOJYYeH-
#oft no dopmyae 135(106). ITosTroMy BerHynHa AONYCKaeMO#H CKOPOCTH MOJI-
XOla pacyeTHOrO Cy/JHA OKAa3LIBAETCS He MeHee HOPMATHBHOMN, M B pAle Cly-
yaes GoJlee ee; MOHATHO, YTO 3TO MPeBbIlleHHe TeM 6oJblue, YeM Xy:Ke I'uj-
poMeTeopoJsioruueckie YCJIOBHS NMOAXOfa CyAHA K NMpUYaly, npHHATHE B Ka-
yecTBe JONYCTHMbIX, HIH MeHblle NPHHATAs 0OecneyeHHOCTb pacyeTHOro
cayyas (CcM. mosgcHenus K . 5.8),

JlonyckaeMble CKOPOCTH MOAXOAA K NpHYaly CyAOB MEHbIIHX HeABe#T-
HbIX TPYI, 4eM pacueTHOe CY[AHO, MO 3HEPrHH HaBaJa KOTOpOrd mnono-
OpaHbl OTOOfHbIE YCTPOHCTBA, OKa3blBAIOTCS TNO3TOMY 3aBeoMO GoJblue
1IOPMATHBHBIX.

YBeauyenue RONYCKaeMOH CKOPOCTH NOAXOAA CyAH2a K NpHYaay no
CpPaBHEHHIO ¢ HOPMATHBHON yAyyllaeT YCJAOBHSl 3KCIIyaTallHH H CHHXKaeT
BEPOSITIIOCTb MpPEBLILIEHHsT PacyeTHbLIX 3HEPLHil HaBaJia, 4TO NMPH NPOEKTH-
POBAHHH H pacueTe COOPYXKOHHS, eC/iH 3TO BO3MOXKHO [0 KOHCTDYKTHBHBIM
# 9KOHOMHUYECKHM COOODAKEHHUAM, ABJAAETCS JKeJaTe/NbHbIM.

YMeHblligHHE ee MO CPABHEHHIO ¢ HOPMaTHBHOH TPeGYET CNelHaJbHOro
060CHOBAHHA H ZOMYCTHMO JHLUIb [/ BPEeMEHHbIX MPUYAJbHBIX COODYXKeHHH
WIH /151 OTAe/bHbIX IBAPTOBOK CYAOB C BOJAOH3MELEHHeM, TPeBbILIAIONHM
pacuérHoe.

MeHbi1ast BeMYHHA LOMYCKaeMOil CKOPOCTH MOAXOAA CYAHA MO CpaBHe-
HHIO ¢ HODMaTHBHOH MOXeT ABJAATHCA KpPHTEpHeM HeoO6XOLUMOCTH mepeo6o-
PYJAOBaHHs CYLIeCTBYIOUIEro NpHYaia OTGOMHBLIMH YCTPOHCTBAMH WJAH ApY-
rOH ero PeKOHCTPYKIUHH C LeNblo YJYUYIUeHUS YCIO0BHA IKCIIyaTalnH.

Harpysku na coopyXeHHs OT HaTs:KeHus BapTOBOB

5.11, Harpysku or HaTSiZKeHHs IUBAPTOBOB JO/KHbI ONpeAensaThesl ¢
yu€TOM pacnpefieieHus Ha LIBAPTOBHBE TYMGE! (MJIH PLIMbI) MONEpeuHo co-
CTaBJSIOIEH CYMMapHOR CHJbL Ry, TC, OT JefCTBHA Ha OLHO PacueTHoe CYyA-
o BeTpa M TeueHHd, Benuunnel Ry, TC, NPUHUMAIOTCS COTJIACHO TpeGoBaNHU-
aM nn. 5.2 u 5.3 HacTnslel raapbl.

BocnpuHuMaeMylo ogHoil TymGoit (Hiu
priMOM) cuay N, TC, Ha ypOBHe KO3bipbKa
(puc. 96(34)), He3aBHCHMO OT KONHYECTBA
CYJOB, IIBapTOBbl KOTOPHIX 3aBe/leHbl 3a
TymGy, a TaKxe ee nonepeynyio Ny, Tc, npo-
Aunes kopdp®  pompuylo Ny, T, H BepTHKaabhyo N, Tc,

===,

AL L B N LR LA B TPOEKIIHH cJefyeT onpeaensith no (popmy-
Puc. 96(34); Cxema pacnpege- J1aM:

"e""’:mﬁ‘e’ryaﬁﬁumg:ﬁ?ﬁbf o N=ﬁ"§f‘c—osp; 144(110)

xz’fn_; 145(111)

Ny = N cosa-cos §; 146(112)

N, = Nsin§, 147(113)

rae n— yncho pabortawomx TyM6, npuiuHmAemoe mo Ta6n. 67(24); o, B — yras HaxjoH2
WBApPTOBA, rpaj, NpHHIMaeMbie Mo Tabn. 68(25).
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Tabaruya 67(24)

Hauﬁom,ulasrc’,mslma cyaus, 50 u Menee 150 250 300 u Gonee

Haub6onpinee paccrosnue

MeXLy Tymbamu, Iy, M 20 25 30 30
Uncao  paboraomux
TyMG, n 2 4 6 8

Beanunsa cuabl OoT HaTsKeHus wBaptoBa N 1Js cyaoB peunoro ¢.o-
T2 A0JKHA NPHHHMATBCA no Tab.. 69(26).

Ycuaue, nepefaBaeMoe Ha KaXXIyl0 KOHLEBYIO TyMGy HOCOBBIMH WJ/IH
KOPMOBBIMH MNpPOAOJIBHBIMH IWIBAPTOBAMH, AJS MOPCKHX CYHOB pPacueTHLIM
BOLOU3MelleHHeM Gosee 50 ThIC. TC caelyeT NPHHHMATh PaBHBIM NPOAOJb-
HOU COCTaBJSAIOLLEH CYyMMAapHOi HArpy3Ku Ky OT AEHCTBUS BeTpa H TeyeHud
Ha MPHUIBAPTOBAHHOE CYIHO, ONpeNesieHHON cOTJacHo TpeGoBanuaM nm. 5.2
4 5.3 Hacrosiuiei raasbl.

Tabauya 68(25)

Yrabl HAKOHA WBApPTOBA, FPAR

Hogomelmu 8
TyM0 Ha mpH-
Cyaa 4a1bHOM
COOpYXKeHun e Cyaso CYIHO
B Ipy3y | mopoxHem
Ha xopjoue 30 20 40
Mopcxue B THUY 40 10 20
Peunvie maccaxupcxue
M rpysonaccaxHpckue | Ha Kopjote 45 0 0
Peunnie rpy3onnie TO *e 30 0 0

Mpumeuanue. Tpn pacnonoxeHdud WBAPTOBHHX Tym6 Ha
OTNEeNABHO CTOALIUX (‘)yHJlaMeHTaX 3HAYEHHA yria ﬂ caenyetT npHuH-
math pasubiMn 30 rpax.

KosnuectBo H pacnoJyioxe-

o Lus

HUe WBAPTOBHLIX YCTPOHCTB Yyc-
TaHAaBJHBAETCSI NPOEKTOM, HCXO- | —
151 M3 yca0Buil obecneyenus Hau- . —
Go/bLINX YAOGCTB NpH 3KCmAya-  _ —
TalMH; MO BO3MOXHOCTH OHO SN Jora ’,’,‘,’;‘,’j" d0HHbI N
JOJIXKHO COOTBETCTBOBATh Haubo- Joma mstnofor 8
Jee OJIarONpHATHBIM  YCJOBHAM myr§ <
nepenaun Harpy3oK 1a Coopyxe Vi, | Gty

P 026480205 020|920

HHe.

Ha npuvyanax o6iiero Ha-
3HAYeHHA DEKOMeHAyeTcs WBap-
TOBHble TYMGbl yCTaHaBJUBAThH
na paccrosuun 20—30 M omHa
OT JpyTOl, PyKOBOACTBYSICh YKa3aHHsAMH Ta6J. 67(24); B 3ToM cayuae 3naue-
HHSL yrJ0B (@ B B), XapaKTepH3YIOLINX HANpaBJeHHe YCHAHI OT HaTSKeHUs
LIBaPTOBOB, NPHHUMAIOTCS N0 TabJ. 68(25).

[Tonpasnenerye mWBAPTOBHBIX TyMG Ha NPUKOPAOHHLIE U THIIOBBIE AJs
CYZLOB MOpCKOro (ota MoOxeT GBITb TMPHHATO MO cXeMe, NpHBeNeHHOli Ha
puc. 97.

B cayuae, ecin ycraHaBauBaeMoe Ha INpHyaje B MOpenenax yuacTka
anunoit 1,4 Lys (mo 0,2 Ly OoT okOHeuHoCTel cyAHa Blie npefesioB ero AJH-

Puc. 97. Cxema pacnojioxeHus NPUKOPIOH-=
HbIX ¥ THUIOBBIX TyMO Ha mpHuane.
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HBI) KOJHUeCTBO TyMO OyJeT MeHblie, yeM olpefeiseMoe N0 peKoMenye-
MoMmy Tabna. 67(24) mary, cjiefyeT COOTBETCTBEHHO YMEHbWHTh 4HCI0 pabo-
Talolux TyM6 n B popmyaax 144 (110)—147(113).

Ha CIIeIlHaJ/U3NPOBAHHLIX TIpHYyaJax MAJA KPYNHOTOHHAXKHbIX CY/JO0B no
KOHICprlK‘TPI’B‘HblM H KCMayaTalHOHHbIM COOﬁp&)KCHPISIM MOXeT ObITh npume-
Hena uHas (no cpaBHeHHUIO ¢ Taba. 67 (B24)) paccTaHOBKa npuqanbgux TYMO.

3TOM cjyyae 4HeAo paboTalomux
TaGauya 69(26) TYM6 n Haguaqaemﬂ c ylFeTOM Hepas-

CHaa OT HATAMEHUS WBAp- HOMEDHOro HAaTHXKEHHA LIBApPTOBOB,
PacuerHoe T08a N, T¢ anA cyzos JONYCKAETCH CYHTATh, YTO BCJEACTBHE
BOZOHIMELUCHHE | TACCAKHPCKNX, | rpyaoppx i HEPABEHCTBA HX HATAXKEHHS HArpyskKa
cyana fcc' R o Texueckoro | epe]laeTesl b Ha MOJOBHHY yCTa-
o oro paota Catoumon HOBJIGHHONO Ha IpHYale yHcaa TyMO.
nancrpofico | "AACTPORKH 3HaueHHs YIVIOB ¢ H B NPH 3TOM Leje-
01 1 wenee 5 3 coo6pasHo YTOYHSITb MO TMPHHATOMY
y =
0,11—0,5 10 5 B MpoeKTe pPacnosiOXKeHHIO IIBapTOB-
(ﬁl'&] %g %g HBIX TYMO.
21-3 25 15 KoHueBbie TyMGbi pekOMeHAyeTCS
3,1— — 20 YCTaHaBJAHBATh HA MOPCKHX NpHYalb-
5,1—10 — 25 o
Gonee 10 _ 30 HBIX COODPYXXEHHSX, NPeIHa3HayeHHbIX

s OGCHAYXKHBAHHA KDPYNHOTOHHAXK-
HBIX CY/JOB BOJOH3MeIleHHeM B MOJNHOM rpy3y Gosee 50 Toic. c. s 3akpei-
JIEHHS] HOCOBBIX M KODMOBBEIX MPOJOJIBHBIX LIBAPTOBOB TaKHX CYROB Ha TpH-
yaje JLOJ/IKHbI ObITb YCTaHOBJIEHB 1O JBe KOHLeBbE TYMObl. TyMOL! HOJIKHBL
GEITb pacno/loXKeHbl- B NpeAesaax yuyacrka Auunoit 0,2 Lyg oT okoleunocTeit
CylHa BHe NpeAenoB ero AMuHBL. [Ipu HenpephIBHOM npuuajbHOM ¢(poHTe
JONIycKaeTcs B 30HEe NPHMBIKAHHS NPUYaIOB YCTAHABAUBATH MO TPH KOHILE-
Bble TyMOLI: OZHA Ha TpaHHlle NMPHYAJNOB K MO ofHOA Ha pacctosiiuu 0,1 Lys
B 06e cTOpOHHI OT Hee. PaccrandBKka TyMG HOJKHA oGecrneynBaTh HOPMaJb-
Hble YCJIOBHS IIBapTOBKU JJISl CYJOB BCEX PAcueTHbIX AJS AAHHOrO mpHyana
THIIOB.

Konuesble TyMGbl, yCTaHaBAMBAEMBIE NJIS BOCIPUATHS YCUMHEH, KOTO-
pble MepefalTcs OT HOCOBBIX H KOPMOBBIX LIBAPTOBOB, AOJIKHBI GbITh pac-
CYMTaHbl Ha G6OJblLIHE YCHJHS, YeM PAZOBLIE TYMOb. B cayuasx, Koria B cH-
Jy ocoGeHHOCTEH apXHTEKTYpbl CyLHA, XapaKTeDHCTHKM DeXHMa BeTpa Ha
aKBaTOPHH HJH TO YCJIOBHSIM PACCTAHOBKM PSAOBBIX TYyMO Ha mpHuaje 3TO
Tpe6OBaHHE He BLINOJIHAETCS, LONYCKaeTcsd Ha3HauaThb BeJHYHHY YCHJIHA Ha
KOHUEBYIO TyMOy IO 3HAueHuH, paBHBIX IBOHHOMY YCHAHMIO AJAS PALOBOH
TyMOBLIL.

5.12. JIns cnewnanu3vpoBaHHLIX MPUUYAJLOB MOPCKHX MOPTOB, COCTOS-
IUX M3 TEXHOJOTHYECKOH MJOLIaAKH H OTAEJBHO CTOSIUUX N1aJ0B, BEJHUHHbI
CYyMMapHbIX Harpy3ok Ry, Ry OT HZefCTBHA BeTpa H TEueHHH, OTpefeseHHbIX
coryjacko TpeGoBaHuAM ni. 5.2 u 5.3 Hacrose# raaBbl, AOMKHBEI pacnpee-
JIATHCS MEXAY FPYNiaMy LIBAPTOBBIX KAHATOB CJAEAYIOIIHM 06pasoM:

a) Ha HOCOBble, KODMOBblE MNPOJOJNBHBIE W TPHKHMHbIE KaHATH — M0
0,8 Ry, 1c;

6) ua wnpuary — no 0,6 Ry, Tc.

Ecayn kaxpass rpynna HIBapTOBOB 3aBOAUTCS 32 HECKOJIBKO [AJIOB, TO
pacrnpele/eHne YCHAMA MeXAY HHMH JOMNyCKaeTCss MPUHHMATh DaBHOMep-
HbIM. 3HaueHus yrioB o u B (puc. 95(34)) u umcao paGorawouux Tymé cie-
AyeT yCTaHAaBAXBATh N0 PACMOJIOXKEHUIO UIBADTOBLIX NAJOB.

Ipyu onpenedeHuy IWBaPTOBHLIX HATPY30K, ACHCTBYIOMMX HA ClElHAsiU-
3MPOBAaHHBIE MpUYadbl MOPCKHX IIOPTOB, COCTOSILHE W3 TEXHOJOTHUECKOH
NIOLIAKY K OTAEJBbHBIX MaJjoB, O Hayajaa pacyera J0JKHa GblTb HaMeueHa
cXeMa pachosNOKeHus! TMaJOB U YCTAHOBJEHHBIX HAa HHUX LIBAPTOBHBIX TYMG
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A9 3aKpelieHuss KOPMOBLIX W HOCOBBIX NPOJOJBHBIX WIBAPTOBOB, MPHKHM-
HBEIX KOHLOB H IINpHHIOB (puc. 98).

s 3akpensieHHss Ha mpuyajge KaxK[Ao¥ TPYNNbl LIBAPTOBOB PEKOMeH-
IyeTcsl yeTpauBaTh IO ABA Maja U PacCYHTHIBATH KAXKABIH Mas AJ1S NPOJ0/b-
HBIX ¥ NPHXHMHBIX IUBapTOBOB Ha ycuaue 0,4 Ry, a 1/1a 3aKpemaeHHd
mnpuHroB — Ha 0,3 Ry, B 3aBucHMOCTH OT ync/a WIBAPTOBOB B KaxLOH Tpym-
ne W pacyeTHOro YCHAHS AJAs TyMG Ha najnax MoxKer GBIThb YCTAHOBJIEHO OT
OJHON N0 ueThlpex IBapTOBHBIX TyMO6. Ilpu MmWIBapTOBKe K MpHYajly CYAOB ¢
ofeux CTOPOH COOPYXKEHHS UHCJAO HAaJOB HAH TyMG Ha HMX MOXeT GBITb Y-

<t !
L
; @i » \

N7

Puc. 98. CxeMa pasfeneHHa IIBAPTOBOB Ha IPYNIb

1~HOCOBLIE MPOROIbHElE; 2—KOPMOBLIE NPOAOAbHBIE; 3 —NpHKHMHbIE; 4—
INPHHTH.

BOEHO. OTH PEeKOMEHJIalUH OTHOCATCH K OGOGIIEHHOMY pacueTHOMY CJIy-
yaw H ﬂeﬁl‘CTBl/ITe.ﬂb&HbI AJIsT KOMIIOHOBKH TIpHYaJna, cxeMa KOTOporo 6au3Ka
K npuBejeHHol Ha puc. 99.

BeanynHbl yrioB, XxapakTepHdylollue HanpasjeHHe MWBAapPTOBHBIX YCH-
JUi B KaX/J0H Npymae, YCTaHABAHBAIOTCA B 3aBMCHMOCTH OT MPHHATONO pac-
TOJIOXKEHHUA 1ajoB U TyMO.

a

[ Lus f
: |

e,
-

LT

m a O [:ID N C

d
4 [4

P §
=)

Puc. 99. Cxema pacnofoxeHus IajfoB CMELUATH3HPOBAHHBIX NPH-
4aJ0B MOPCKHX MOPTOB,

Ipu orcyrcTBHM ApyrMx chenuanbHLX OGOCHOBaHHA peKOMEHIyeTcs
pacnojioXXeHue najaoB N0 cXeMe, NpuBeleHHO# Ha puc. 99, npunumas .cie-
AYIOllHe COOTHOLICHUS Pa3MepoB:

a b e
— . 1 . —— . —— e
[=125+155 7—==04 p—-=0L

B sToM ciyuae 3HAYeHHs YrJOB o, 06Pa30BAHHBIX B TOPH3OHTAJBHOM
IJIOCKOCTH NPOJOJbHLIMH IIBAPTOBAMH C JIHHHEH KOPXOHA, MOTYT GbITh HPH-
HATHL 0 Tabx. 70; Aaa npmxuMHbX KaHatoB a=90+20° a Qs wWnpuHron
a=10+20°.

Ta6auya 70
BonouaMmelenue cyaua
B NonHoM rpysy D,
THIC, TC <80 100 >250
a, (rpaz) 60+10 | 50410 45410
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[Ipn HHOM pacnofoXKeHHH WBAPTOBHBIX NaJtoB (MO CPABHEHMIO CO CXé-
moit Ha puc. 99) mnonyckaercs NMpPH COOTBETCTBYIOIIEM OGOCHOBAaHHH YTOY-
HATb pacnpejefeHne yCHAHH MeXAy TIPynnamMu LWIBAapTOBOB CHellHaJbHBIM
pacyeToM, YYHTHIBAIQUIHM peasibHble YNPYTrHe XapaKTePHCTHKH MIBAPTOBIILIX
KaHAaTOB H NPOCTPaHCTBEHHbIE MepeMElleHHs CyAHa NMOA AEHCTBHEM Harpys-
Ku Rx, NPH YCJOBMH, YTO HIBAPTOBH SIBJAIOTCS FHOKHMH HHTAMH, a cyMMap-

PacyemHsie
nanpabnewus
bempa

Apuvan 7
215

fpuvan 3 Npuvan 4

Puc. 100. Tunsl KOHCTPYKIHI H CXeMa PACNOAO¥EHHS NPHUAIBHRIX COODYIKe-
il wupokoro nupea (k npumepy 27).

HOE YCHJHe, IeHCTByOLlee Ha UIBAPTOBHLIE MaJbl, NPUHHUMAETCH PaBHBIM
-

fpumep 27. OnpenenuTb Harpy3kH OT CYAOB AJdA KOMIIeKCAa NpPHYAb-

HBIX COODYMXEeHHH WIHPOKOTO NMHPCA, PAcMOJ/IOKEeHHOTO Ha aKBaTOPUH MOpPCKO-

ro nopTa, 3allHIUEHHOM OT BO.THEHHS M TeueHHH. Cxema pacno/oXeHus nup-

ca nokasaHna Ha puc. 100.
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Komnsiekc nmpuua/jbHBIX COOpPYXKEHHH COCTOHT M3 UYEThIpeX NpHUYaJOoB
Pa3JIHYHBIX KOHCTPYKUHMH, PAclO/IOKEHHbIX MO NepHMeTpy LIHPOKOrO mHupca:

a) npuyana Ne 1| — a1 o6CHyKUBAHUS CYLOB NOPTOPIOTA;

6) npuuana Ne 2— 1719 BHYyTpHOACCEIHOBLIX NEPEBOSOK MEHNPY3O0B;

B) npuyana Ne 3 — AJ1 3KCIIOPTA — HMIOPTA TEHIPY30B;

r) mpuyana Ne 4 — 1719 3KCMOPTa HaBaJOUHBIX NPY30B (PYia, YroJb).

KOHCTPYKTHBHBIE OCOGEHHOCTH M DPACIOJNOXeHHe 3THX NPHYAJNOB TpHBE-
Aelisl Ha puc. 100 u B Ta6a. 71.

Tabauna 71

Xapakrepu-
N Hanna Fay6usa | OtMerxa | Llupuna | cTuka coopy-
npuya- Kouerpyxunn npudasos L _,m |y xoprona | kopaoxa, | GoproBOR | Kenud, xoad-
aa n H M M 6anku, M [diUHEHT XKeCT-
KOCTH, Tc/M

1 | I'paButauonHas HaGe-

pewHass H3 MacCHBOBOIi WECTK.

KAANKH 100 5,00 1,5 KOHCTP.
2 | Yroaxosas mnabepexnas

KOHTpGOpCHOro THNa 160 8,25 2,1 2,1 TO XKe

3 | dcrakana-otopouka Ha
wene306eTOHHBIX KO-
JNOHHaX-060J40YKaX TH-
na T ¢ noAnpH4aabHbIM )
OTKOCOM 50 11,50 2,5 2,3 2% 10+
4 | dcrakapa-otTopouka Ha
wene306eTOHHBIX KO-

JIOHHAX-060/0YKax
60abIIOTO NHaMeTpa 260 18,00 2,5 23 1,210+

Pacyernnie cyna:

aas mpuuana Ne | — Gynkepopmuk tuna CB, Bononamemenuem 1750 nc
B MOJIHOM rpy3y, HaHGoJblllee CYAHO AJs CYAOB MOPTOJIOTAE;

Aast npuuana Ne 2 —cyxorpy3 o6Uiero HasHaueHHs] BOJOH3MelleHHeM
12,5 TeIC. TC B MOTHOM TPY3Y;

Aas mpryana Ne 3 — cyxorpys obliero HasHaueHHs: BOJOH3MelllenHeM
B noMHOM rpyay 22,0 Teic. TC;

Aaa ray6okoBogHoro npuyana Ne 4 — Gankep MONHLIM BOJAOH3MEIlEHHU-
eM 120 rbic. Tc, B 6a/J1aCTHOM COCTOSIHHH 3arPy3KH MPH MOAXOAE K NPHYaJy.

PacueTHble XapaK FepHCTUKH CY0B NpHBeAeHbl B Ta6a. 72.

Tabauya 72
, & < - = g =} Maomanu nan-
Yol . a ~ £l ¢ & $_ = BOAHOA napyc-
SleEEl5g |5 |2 |,F |Bu| 23n | 5B, |SEafz | et
= Eoqleg= = s S ezg ohmad & a89aav
5 §§° Eg ° & éi g“s’ Egg s&8% §§§ %E 28" l6oxosonlro60son
2 | 825 |R8F | Hx | Ax [ S&x| S22| S838 | 58% 2285 Fu | Fy
1 1,741 52,6] 8,5 R 4,3 JI; | 30,0/50,0 inonepeu-| 0,5-10¢ 270 80
Hasa
2 1125 | 130,0) 17,51 9,7 8,0 [6e3 JI§ 50,0/956] 70 e | 05-10¢ | 1762 | 368
31220 11700122 | 129 98 JIz 182,0/116 . 0,5-10¢ | 2806 | 584
4 172 245,0| 33,8 22,0 8,8 JI. | 119/157 |npomoan-| 0,5-105 | 5150 | 1330
Has

1. Haepysku na cyda or eosdeiictsus serpa. TI0CKOJBKY NMPH NPOU3BOA-
CTBE IPY30BBIX ONEpPalHil BO3MOXKHbI PasjinyHble COCTOSHHS 3arpY3KH CYLOB,
AJil OnpefeNeHHs BETPOBBIX BOJNEHCTBHA DPACCMaTPHBAETCS HaHXyMllHf
pacyeTHHIN cay4yal — CTOAHKA CYIOB y NpHUYaJIa MOPOXKHEM.

B cOOTBETCTBHH C HAHHBIMH 10 BETPOBOMY PEXHMY B paiioHe pacnoo-
JKEHHST NPOEGKTHPYEMOro KOMIJieKCca NpHYaJoB NMPHHHUMAaeM pacyeTHoe 3Ha-
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uenue ckopoctd setpa W=20 mic B cektope ot 0 1o 90° no OTHOWEHHIO K
NPOJOABHON OCY NUpPCa, B HapaBJeHUAX, YKadaHHbIX na puc. 100.

Cyna, omrBapToBaHHble y nphyanoB Ne 1 u 2, He 6yAyT HCMBITBIBATDL K-
paHHPYIOLLeTO BAHAHHSA NPHYaJa H COOPYXKEHHH Ha HeM; AJf CyAHa, OIIBap-
TOBaHHOrO Yy mpuuana Ne 3, GymeT cKa3blBaThCs 3IKPaHHPYHOIlee BJHIHHE
npuyaja ¥ CKJaaja B TOpUe NMUpPCa; cyla, OUIBApTOBaHHbie Yy npuyana Ne 4,
MOTYT HCHBITBIBATBL 3KpaHUpYIOIlee BJHMAHHE IpHYaJa H HAXOAAUIETOCH Ha
HEeM HaBaJOYHOro I'py3a, HO, IDHHUMAS HAUXYAUWHH pacyeTHHH cayya#, yu-
TeM TOJbKO 3KpaHHpYylollee BIAHAHHE NpHYaja.

[TockoabKYy B COOTBeTCTBHM ¢ 1. 5.11 pacuer npogoJbHOH COCTaBJsAIO-
lleil Harpy3kH OT BO3JAeHCTBHA BeTpa R, HEOOXOAHM TOJNBKO A onpenese-
HHSl HAPpPYy30K OT HATAXEHHS LIBADTOBOB Ha KOHIeBbie TYMObl 1/s CYy10B,
UMEIOIIMX BOJAOH3MellleH)e B [IOJTHOM Irpy3y 6ojee 50 Thic, TC, OH NPOH3BOIHT-
cfl TOIbKO A1 6asikepa, OLIBapTOBAHHOrO y npHyata Ne 4.

[Tonepeunble cocTas/gliHe HArpy30K OT BO3JAeHCTBHSA BeTpPa Ha Cyaa,
olIBapTOBaHHble y npuyanoB Ne | u 2, rae sKpaHHpOBaHHe OTCYTCTBYET, OIl-

peneaseM mno ¢opmyae 117(97); pesyabTaThl pacyera TnpeacTaBielbl
B Tabua. 73.
Tabauya 73
Maowans CKopoCThb Beanuuna Beanunna
N npuvasa |[mapycHocTi va BeTP3 va k03U~ | Harpysku er
M Mic eHTa y TC
1 270 20 0,80 6,48
2 1762 20 0,60 31,77

[Mpu pacueTe nomepeuHblX COCTABJSIOIIMX HArPY30K OT BOIAEHCTBHSA
BeTpa Ha CyAa, olIBapToBaHHBIEe Y npuyanos Ne 3 u 4, Heo6XOAHMO y4eCTh
3HauyeHUs1 NJoUlafiell 3KpaHHUpyOIuX nperpad. Mx onpenenenne npousso-
auMm no dopmynam 122 u 123 ¢ yyetoM AaHHBIX, NPHUBEAEHHbIX 1ia puc. 99 n
B Taba. 73 u 74, a HUMeHHo:

o npudana Ne 3:

hy =25 M Hy =100 m; 1, =100 »; L, =400 m;
Li=L,=80 um; L=L,=800wm;
ans npuuana Ne 4:
he =25 M; Hy=0; L=1Lys=245 m.

CoOTBETCTBEHHO 3THM JaHHBIM HMeEeM:
NpUBeAEHHAasl MAOLLAAb SKPAHHPOBaHHs mpHuasa Ne 3 M ckaaja B ero

Topue: npu a, =10,8 0 400 = 0,25

1 »
10,0 80,0
Fy = (2,5 -+ 0,25-10,0)-80,0 = 400 m2;

Tabauya 74
Pasnocts Mexay
3HAYEHUAMH
IMaomann Hpusenennas naomaneh na- ?eﬂ"’*‘""a
NapycHOCTH MI0WAanb pycuocrn cyroe | CKOPOCTh K09pduLn- Harpy3kn
Cyaua, IKPAHHPOBANHA, | M TIPHBEREHHLI- Betpa W, eHTa y oA
M? M MH SKpaHKpyIo- Mic (no Tada.
N MAMH nIoNa- §7(21))
frpu- ASIMH
wana
Aas Das
F F F. F, {F—F, |F~F, | w | w, [Jo0e | PO [ p R
X 3 3 x 9 3 X eyHo#i [20AbHOA
y * y L1 IR y cpocraa- cocras- * Y
asiontef | Asiomen
3 | 2806 ) — 400 — ] 2406 — 20 | — {0565 — 139,70 —
4 | 5750 } 1330 | 612 { 0,0 | 5138 1330 20 1 20 | 0,50 | 094 |77,10 | 25,00
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npHBeleHHas MJIoLladb 3KPAHUPOBAaHHA npuyata Ne 4 npu oy=0
Fs =25-245 = 612 m2.

PesyabraTel pacuera BeqnyuH Harpysok Ry mo dopmysae 117(97) u Ry
no ¢opmyne 118(98) ot BosmeficTBHA BeTpa Ha Cyna, OLIBApTOBaHHblE Y
npuyanos Ne 3 u 4, npexcrasiieHsl B Taba. 74.

2. Onepeusn Hasasa cyOHa Ha npuvas. BeauuuHy sHeprun HaBajsa Cyn-
Ha Ha npuyaj, 3aTpauuBaeMylo Ha pa6oty no gedopMaunu OTOOHHBIX YCT-
POHCTB H IIPHYAJABHOTO COOpYXKeHHs, onpenenseM no dopmyne 135(106).

Pesyabrathl pacuera npeactasienbl B Taba. 75.

Tabruya 75
Beauunsna
N | Cocromue L e o sons cyma | Beausuna | shepru
npuiaas| SRV aorsona x rpnc|  npwaaay v, | XROBE | | Mowesae
™
1 B noatom 1740 0,220 0,50 -2,15 —
rpy3y
2 To we 12500 0,120 0,50 4,60 —
3 . . 22000 0,110 0,55 7,46 —
4 | B 6annacre 72000 0,095 0,47 15,52 | Beanuuna kosdou-
LHMEHTa v CHHXeHa
Ha 15% B cBd3u
C NOAXOAOM CYyXHa
B Gannacre

3. Haepysku ot Hasara cyona npu nodxode K coopyxceruio. Bernunnol
Harpysok OoT HaBaJa CYMOB Ha NpHYyaabl pPacCCUHTLIBAEMOTO KOMILIEKCa Ofipe-
JeseM MO YKa3aHHSAM, NPHBENEHHLIM B 1. 5.9, H NOACHEHUAM K HEMY.

Ilna onpeneneHus 3THX HarpPy3oK ApeABapHTeNbHO Ha3HAayaeM THIN OF-
GOMHBIX YCTPOHCTB JJ1s Ka)KAOTO MpHUasa X CXeMYy HX pasMelleHns. ITH cBe-
JeHHs npHBeJeHbl B Taba. 76.

Tabruya 76
Nanua oT6of- .
Sn:e‘c,;:?le“i‘“‘ Tun otGokuoro | HOro ycrpok- m%:;ﬂpgihﬁd:ﬁ-
Ne npuuaia e B | yerpoicrsa CTTB:”:HZ‘:‘PE;?“' HBIX yCT-

TIDAaBACHHH, M poitcts S, M
1 2,15 1400 2,0 5,0
2 4,60 2400 20 5,0
3 7,46 2]1400 2,0 5,0
4 15,52 a) 1000 3,0 8,0
6) A3300 3,0 8,0

XapakTepHCTHKH OTOOHHBIX YCTPOACTB NPUHUMAEM MO CNPABOYHLIM JaH-
HBIM, @ LIar pas3MelleHHs HX HA IPHYAJbHOM COODYXKEHUH — 110 Tabd. 65.

[TocKO/IBKY KeCTKOCTb BCEX PaccMaTPHBAEMBIX KOHNCTPYKUHH TpUualb-
HbIX COOPYXKEHHI BeJHKa, A/ ONpeleseHus HOPMAJbHbIX COCTABJAIOINX Ha-
Tpy3oK OT HaBaja CyfoB Hy HCIOIB3YyeM HENOCPeACTBEHHO XapaKTePUCTHKH
OTOGOHHBIX YCTPOKHCTS.

BeanunHbl KacaTeJbHbIX (MpOdOJbHLIX) HAarpy30K OT iiaBaJja cygos Hy,
TC, onpepeiseM no dopmyae 139(108), npunumas 3nauenus ko3dpduuneHta
Tperus f=0,5.

PesyabTaThl pacyeTos npeicTasieHbl B Ta6J. 77.

TMocKosbKY AJIA BCEX MOJIYYEHHBIX BENHUYHH Hanpy3ok H BhINoJHseTcs
yenosHe E;==10E; BeanunHoil 3HepruH AedOpPMALHH COODYKEHHS MOXKIIO
npeHeGpeyb.

CpaBHenHe 1moJIyYeHHBIX 3HAUSHHH HATPY30K OT HaBaJa cynos Hy, Tc co
CMpaBOUHbIMH JAHHBIMH O HpeJe/]bHbIX HAarpy3Kax Ha GOPTOBbE MepeKPhITHS
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TabAuya 77

Oueprus | Oneprus xe- Breprun Harpyska or HaBaia cyaua
Ne HaBasa ‘fg’i’i"au"" OT- [ redopmaunu
amna | CyAma By, pu(;i:lc‘:'r;a yﬁglr'- COOPY);(S.?” £ Hy te Hy, 1e
TC'M M b
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

CyROB 10Ka3a/H, YTO HalJeHHble 3HayeHHs 6e30macHbl A/ CYloB H, C/IeLO-
BaTeJIbHO, JOJKHDLI ObITh MPUHATHI /5 PacyeTa COOPYKeHHH.

4, Haepysku ot nHasaaa cyOHa Ha npudassbroe coopyxcerue nod dedcrau-
em serpa. Harpyska oT HaBaJa noj AeHCTBHEM BeTpa BO3HHKAeT OT CY/0B,
OLIBAPTOBAHHLIX y npuyanos Ne 1 u 2.

UHTeHCHBHOCTb HATPY3KHU Gy, TC/M, OT HaBasna CyAoB Ha npHuanasl Ne | u
2 noj AelcTBHEM BeTpa ONPEAE/]IsieM N0 YKa3aHHAM, NPHBEAEHHBIM B 1. 5.7.
[IpoTsxeHHOCTb NpAMOJHHENHOH yacTy 6opTa CYA0B, OLIBAPTOBAHHBIX Y 3THX
NpHYasIoB, IPHHHMAEM IO CIPaBOYHLIM AAHHBIM. Pesyabrathl pacuera fnpel-
craBjiedbl B Ta6a. 78.

Tabauya 78
ITpoTaXKeHHOCTb
N Beanuuna | npamoauuefi- | Tanua  |[IpoTRKenHocTs| ITurescus-
npu- | Harpyskm | ol wactu  |mpuvaia L, Ko;x_:‘;é’;‘al‘ ua':'oc:m
yana R, Tc  lGopra cznﬂa ls, M J Nt q"’Pg'c/M
1 6,18 18,5 100 18,5 0,35
2 31,77 48,0 160 48,0 0,73

5. Haepysru or Hataxenus wseprosos Ha padosvie TymGol. Harpysku
OT #ard:etins LIBAPTOBOB 1ia PsAKOBble TyMObl BO3HHKAIOT OT CYJO0B, OLUBap-
TOBaHHLIX y npuyaoB Ne 3 u 4.

Ycuansi, nepenaBaeMble Ha KaXulylo psAOBYIO 1IBAPTOBHYIO TyMOY, H HX
cocrapasolive onpenenseM no dopmynam 144(110)—147 (113). 3navenus
YyIVIOB o H B, XapaKTePH3YIOIUX HampaB/eHHe WIBAPTOBHBIX YCHJHH, onpe-
JeasieM no tabJa. 68(25), paccmaTpuBas Bece TYMGB! KaX NPHKOPAOHHBIE.

PesyabTaTel pacyeToB npuseseHs B TabJ1. 79.

Tabauya 79

»* Beanuntb Yucao 3Hauenua yriaos, BeHuHHES HAarPy30K OT HATAKEHUA
pH- Harpy3ok paboraio- rpaa WBaPTOBOS H HX COCTABJAIOLIME, TC
yana R, 1c IHX

TYMG n a 8 N N, Ny Nz
3 39,7 2 30 40 51,8 19,8 34,2 33,2
4 77,1 4 30 40 50,4 19,3 33,3 324

6. Haepysku ot narajcenus wsapTo8os Ha KoHyesole Tymbol. B coortper-
CTBHH C YKa3aHHSAMH, NPHBEJEHHbIMY B 1. 5.11 ¥ B noficHeHHsX K HeMy, ycTa-
HOBKa KOHUEBHIX TyM6 NPOH3BOJHTCS TOJbBKO Ha mpuuaje Ne 4 B KoJnyecTse
yeThlpex WITYK: Mo JBe B KOPHEBOI M I'OJIOBHOM 4acTH npuyana. Kaxnas Tym-
6a pacCuHTbIBaeTCs Ha BEJHUHHY yCHIHs Ry=25,0 Tc COOTBETCTBEHHO Pe3yJib-
TaTaM pacueTa, NpUBeAeHHbIM B TabJ. 74.

Mpumep 28. OnpepenuTb BeJHUHHBI HATPY30K OT HaBaja Cy[Ha Ha CO-
OpYXeHHe H OT HATAXKEHHs IIBAapPTOBOB NOJ AeHCTBHEM BETPa H INPHIUBHOOT-
JIUBHOTO TeueHHs JJig Tankepa nemsefitoM 100 Thic. TC, OLIBApTOBAHHOIO y
nupca CKBO3HO# KoHcTPyKUHH. CxeMa mpuyana mpHBeAeHa Ha puc. 101,
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Hcxopuble nanuble 0 pacyeTHOM CyAHe: AnuHa HauGosabwas Lus=255 m;
ANHHA MeXALy TieprneHgukynsapaMmu Ly, =230 M; ocanka B nosxoM rpysy T=
=14,0 m; HagBOAHAas s06oBas nyowaap napychoctd Fy=1440 m2; mpoTsixKeH-
“HOCTDb mpsiMOJMHeliHOA yacTH 6opTa lo=110 M.

» Cuna Betpa BIOJAb npuuana W,=34 mlc.

CKOpOCTb NPHUIUBHO-OTIUBHBIX TeueHHH u.=1,0 m/c.

N3 anannsa WCXONHBIX aHHBIX CJEAYET, YTO BO3AEHCTBHE BeTpa Ha OLI-
BapTOBAHHOE CYZHO HeO6XOMMMO YYHTHIBATHL NpPH pacyeTe KOIIeBbIX TyMO
(n. 5.11), a po3peiictBUe TeueHHS — NPU ONpeJeNeHHH HArpy30K OT laTsaxe-
Hust LIBADTOBOB Ha psJOBble TyMOBI MUPCa U OT HaBaJja.

[TocKonbKy npu MpOM3BOACTBE TPY30BBIX ONEpalHil BO3MOXHO H3MeHe-
Hye BOLOM3MENleHHs] CYAHA OT MOPOXKHEro COCTOSHHA HO MOJHOH 3arpyskH,
paccMOTPHM HauXyJlUHe pacyeTHble CIyyan: BO3JefiCTBHE BeTpa HAa NOPOXK-
Hee CYLHO, a BO3JeHCTBHE TeYeHHs — Ha CYLHO B NOJIHOM I'pya3y.

Bemep
W= 34 M/

Tevenue ur=10 mfl

Pic. 101. Cxema npuuaza K npumepy 28.

1. TlponosbHas cocrapisionlas Harpysku or Bo2iaciic rBHS BeTpa Ha CyAa-
H0 10 dopmyJe [18(98)

Ry =5,0-1075.1440.(34)2-0,92 = 74,5 .

2. Tlonepeuynasi COCTABAAIOUIAST HATPYS3KH OT BO3JAEHCTBHUS TedeHHA Ha

cyano mo dopmyse 124 (101)
= 6.1072.230.14.1 = 193 rc.

3. Harpyaka or HaBaja cymHa non JIeHCTBHEM TeueHHs 10 (opMyae

128(105)
193
gy =1,1 116 = 1,93 tc/m.

4. Harpyska N, 1c, Ha psinoBble TYMOB OT HATSKEHHS IUBAPTOBOB MO
dopmyne 144 (110):
N =63 tc — a8 NPHKOPIAOHHLIX TYMO,
N =404 Tc— aad THIOBLIX TYMO.

5. Iarpyska na xonueBble TyMGH IOA AeHCTBHEM BeTPa NPUHUMAETCH
mo m. 5.11 papHOH BeqMuMHE HarpyskH Ry oT Bo3geficTBHs BeTpa, T. e. N=
=R,=74, 1c.

Mpumep. 29. Onpenennts HArpy3Ky OT HaBajsa NPH NOAXOAE K cliellHa-
JIH3UPOBAHHOMY MOPCKOMY nNpudasdy Tarkepa gezxBefitoM 15,2 Thic. TC M Ha-
TPY3KH OT HATsXKeHus! WBAPTOBOB NOJ JefCTBHEM BeTpA NPH CTOSHKE TaHKe-
pay aroro npuuana. CxeMa npuyasa npupejeHa na puc. 102,
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HMcxonnble naHHble: BOLOU3MEILEHHE DACUETHOTO CYAHA B NIOJHOM rpysy
D¢=21,0 tbic. TC; BOAOU3MELIEHHE PACUETHOTO CyAHA NpH LIBapTOBKE D=
=12,6 Thic. TC; nMuHa cyaHa HauGogabiuas Lys=162 M; npegenbHas Harpys-
Ka Ha 1 M JumHbB Gopromoro mnepekphTda [ga]=80 mnc/M; kosbduuHEHT
KECTKOCTH TIPHYAJNBHOTO COOPYXEHUs kyx=1,11-10% Tc/M; cuna BeTpa B cek-
Tope 40° W=30 m/c.

1. Bosdeiicreue erpa na cyono. [lns onpenefeHHs: HAIPY30K OT HATH-
XMEHHsl IIBAPTOBOB /S ClELHaJM3HPOBAHHOTO MOPCKOTO NpHYasa, COCTOA-
LLEr0 M3 TeXHOJOrHUeCKON MJOLWLAAKY H OTAEJbHbIX 1aJoB, He0GX0AUMO OI-
pelesNHuTh JHLIb NONEePEYHYI0 COCTaB/SIONLYI0 HarPy3KH OT BO3AEHCTBHS BeT-

Bemtp W=30Hfe

N7 N9 | i
NS np. NS N1t
np. N8 —

NG N8 80 N12
80 M a N10
R B

b |

13,5 23,0 13,5
50,0

Puc. 102, Cxema npuuasa x npiimepy 29.

pa Ry, tc, no dopmyae 117(97) ans cynHa nopoxueM. B pe3yabrate Boluc-
JieHni noayuaeM Ry=71,0 7c.

2. Juepeusn Hagara cyoua npu nodxode k coopymxceruro. Tpuyan npen-
Ha3HayeH MU IKCHOpPTA HedTENpPOAYKTOB, MO3TOMY PacUeTHHIM cayyaeM Gy-
ZeT NOAXON cyXHa B GanjacTHOM COCTOSSHHH. Beauunny snepruu Hasasa on-
penessieM no rpadukam, npusefeHHbIM Ha puc. 92; cusitbie ¢ rpaduka 3Have-
HHSl SHePruuM yMeHnilaeM Ha 15%, Tak kak cymuo mBapryercs B Gajmacre.
IMockosapKy HaBa/ cyAHa npu WBApTOBKEe BO3MOXed KaK Ha pALOBOi (cpen-
HHiI) naJj, Tak ¥ Ha NOJIOBHOM NaJj, ompejesseM NBa 3HAa4EHHS SHEPPUH Ha-
BaJa CymHa:

SHEprHs ‘HaBaja Ha psAnoBoi nana (mo Kpusoi 3) — 6,5 TceM;

SHEPTHS HaBaJa Ha TOJOBHOI maj (mo kpusoi 4) — 16,0 Tc .M.

3. Haepysku ot nasara cyOHa npu nodxode k coopyxcenuro. Benrnunny
HOPMAJIBHON COCTABJAIONIEH HArPY3KH OT HaBasa Cy[Ha onpefenseM Mo ykKa-
3aHHUAM, npuBefeHHbHIM B @1. 5.9. BBuny oTHOCHTeNIbHO HEGOJBILONA XKECTKOCTH
COOpYIKeHHS TpeHeGperaTh BeJHYHHON SHepruK ero aedopMaunn Heabas. Ilo-
3TOMYy Ha rpauKe XapaKTepHCTHK OTGOiHBEIX ycrpoiicts 1400, BbIGpanHbIX
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INf OCHALLEeHUsi puyana, CTPOHM Ha puc. 103 rpaduk 3aBHCHMOCTH CyMMap-
HOTO 3HaueHHA SHeprun gedopMalun OTGORHOTO YCTPOUCTBA, IPHYAIA H KO-
nyca cyana, CyMMHpYs 3HaueHHs SHeprHy AeOPMALMH NP OIMHAKOBBIX Ha-
rpyskax. Ilpu 3TOM cHMMaeM ¢ rpaduka sHepruio JehopMalHH OTGORHOrO
YCTPOCTBA, & 3HEpTrHio AeOpMaluy npHYaia ¥ KOPHyca CyAHA BHIYHCIASEM
no gopmyJse 138(107). Hanpumep, mpu Bemnuyune Harpysku 100 Tc sneprust
aebopmauny or6os cocraput 4,2 ¢+ M, a sHeprus gepopmanuu 6opra cyaHa
W npuyana Gyner 4,5 Tc-M; CyMMapHas BeJMYHHA IHEPTHH AedOpMalluu CH-

Hy, TC 0
\ }\
™
160 AN 2
N
\\
140 \
— Hazpyana \\ 4
—— K> oo -
e ___’ 3 }3Hepeu9 \ \
20| ———rpu K=111-107rc/m 1%
100 \ P
|
80 L 10
|
‘\
50 T 72
|
1
40 } 14
/
20 ] 16
e
// "\ E,TC:m
/"r j
g 40 80 120 169 200 240 A, mm

Puc, 103, Tpaduxu a9 onpejeneHHs Harpy3ox OT HaBajla CyAHa NpH
noAxoje K coopyxenuio (K npumepy 29).

cTeMbl cyaHa—oTGoi—Tpuyasn cocrasut 8,7 Tc-M (Ha puc. 103 ormeueno

KPecToM).

Henonbayst nocTpoeHHy0 KPUBYIO, HaXOAKM BeNHUYHHbI HOPMA/bHBIX Ha-
IPY30K Ha NpHyajl, COOTBETCTBYIOLIKE BLIUHCAEHHEIM SHEPIHM llaBasla CyaHa:

Hy =153 tc — na xpaiiunii nan,
H, =83 Tc'— Ha cpexnuii nax.
CooTBeTCTBYIOLLHE KacaTeabHble HAPPY3KH
Hy=05-153=765 1c u Hy=05-83 =425 1c.

TlpunsaTeiit THD OTGOHHBIX YCTPOHACTB YAOBJIETBOPSACT YCJAOBHAM Jkenaya-

Tauuy, Tak kak 153<80X2 (cM. ncxomHble gaHubie),
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4. Haepysku oT Hatasmenus wisaprosos. B COOTBETCTBUH € yKA3aHUSMH,
MPHBETEHHBIMH B 1. 5.12, ompenensieM:

ycune Ha NManbl IS 3aKpernyieHHs HOCOBBIX H KODMOBBIX NPOLONBHBIX
KoHLOB (Ha puc. 102) ne nokazanm) N=0,8-71="56,8 1c;

YCH/Me Ha [fanbl [ 3aKpemaeHHs NPHKHMHBIX KomioB (Ne 5 u 11)
N=0,8-71=56,8 1c;

YCH/He HA majbl JJIA 3aKpen-
+9,50 aenus wnpuarop (Ne 7 4 9) N=

1—A =0,6-71=42,6 1c.

: HOns 3akpenjieHns  KaxAaon
rpynnsl KOHUOB Ha naje yCTaHOB-
JieHO Mo ABe TYyMGOHI, Kax1as U3 KO-
TOpBIX DaCCUMTBIBAeTCH Ha AeHCT-
ol T BHE TOJHOrO YCHJHs B IpyNIe.

NpeddapumensHo

HOPPAREHNDIG Mpumep. 30. Onpeneanty Ha-

=0, dnghm ‘ TFPY3KH OT HaBaJja PeyHOro rpyso-
Jonepesmsits paspes BOTO CYRH& BOJOU3MeENIeHUEM

6729 TC B IONIHOM I'PY3Y K NpHYaJb-
HOMY COOPY}KEHHIO B BHJE IINYHTO-
BOfi CTEHKH C IPYHTOBOil 3achINKOii;
oTGOHHOEe YCTpPOMCTBO — pamMa H3
CTaJbHBIX TPYO, 3aN0NHEHHBIX BeTo-
HOM, OMHpAIOUlafcAd HAa aMOpTH3a-
TOPHI H3 CIBOCHHBIX aBTOMOKPbULEK
(puc. 104).

1. BesqnuuHy 23Hepruu HaBaJa
CylHa NMPH MOAXOAE K COOPYKEHHIO
onpegeasgem no dopmyae 135(106)
npn v=0,3 no Ttaba. 61(23); v=
=0,133 M/c no Ta6a. 60(22):

6729.(0,133)2
Ey =O’3‘——2381— =182 1c-M.

Puc. 104, Cxema npuyansHoro coopy-
wenHsa x npumepy 30, Harpysku ot HaBaJsa CyHa on-

peneisieM 1JI HAHXYALIETO Pacyer-
HOTO ¢/y4asi — HaBaja Ha OJHO oT6oHHOe YCTPOHCTBO.

[Tpu nocTpoernn rpaduka mo cxeme, npuBefeHHoH Ha puc. 93(33), npu-
HHUMAJIOCh, UTO K0P HUIHEHT KECTKOCTH WNYHTOBOM cTeHKH k=0,4 - 10* Tc/M,
K03(Q(hHIHEHT KeCTKOCTH GOPTOBOrO nepekpuiThs cyaua k=0,5.10* rc/m, xe-
(opmauHeit paMbl H3 CTaAbHBIX TPYG TpeHeGperaem.

[Monyuennsiit rpaduk npeacrasaed na puc. 105.

B cooTBeTcTBHH € NMONyueHHHIM 3HAYSHHEM BeJHYMHBI YHEPruu Hasaja
Ey=1,82 tc+™m no atomy rpaduKy onpeneiseM BeIHYMHY Harpyskn Hy=
=35,2 Tc.

Io ¢opmyne 139(108), npuHuMas 3sHaueHue KOI(QQHLUEHTA TPEHHS
CTaNbHOH 06WIKBKH OGHOCHOrO 6pyca CyAHA MO MOBEPXHOCTH CTaNbHHIX TPYG
f=0,15, naxonum

Hy =0,15.352 =53 1c.

Mpumep 31. OnpenennTb Harpy3KH OT HABAJKa PEYHOTO IPY30BOrO CyAHa
{101 AeAICTBHEM NPHXXHMHOrO BETPA Ha NMPHULIIO30BOMH NpHYaL.

Hcxonnble naHHble: NPHILIIO30BOH NpHYaJ CKBO3HONH KOHCTPYKLUHMH Ha
Boaro-Bantuiickom BoaHoM nytH uM. B. W. JleHnHa; pacueTHoe cyano —
CyXorpyasolii Tennoxon npoekra Ne 507 sopomamelllenueM B rpy3y 6730 tc;
60KOBas MapycHOCTb cyAHa (mopoxkHeM) Fy==896 M2, cxeMa pacnoJOKeHHSA
NpHYaJa H PaCyeTHOro Cy/AHa NPHBOAUTCA Ha puc. 106,
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1. Tlonepeunas cocras/siollas CKOpOCTH BeTpa Aas | pafiona onpenens-
€M o BeJHYyHHEe CKOPOCTHOro Hamopa, npusefeHHo# B CHull na narpysxu u
Bo3neicTBus, u no popmyse 121:

W=4Vq,=4Y27 =208 mjc.
[Monepeynasi cocrasisionlass Harpy3kH Ha CYAHO OT BeTpa mo HopMyine
117(97) w ra6a. 57(21) npu HanGosabliel AMHHe cyAHa Lus=140 M u K03¢-
tuuyente x=0,59 (mo HHTEPMONALHH)

R, =175-10"5.896.20,82.0,59 = 17,2 rc.

- 4z mm
\ i —
280
| 240 /Z
200 pa
7 /2
X 160 [
WW/
\/
40
Ha epyaxa, 16 Inepaus, TeM
Mg w0 132 % 16 6 0 0% 08 12 16 20 E,
Hg=352 | £, =1,82 j

t 1

Puc. 105. Pacuetuvie rpadukn

I-33BHCHMOCTL cyMMapuol Aedop OT HAarpy3ku; 2-—9HEpPrua, COOTBETCTBYIOUIAR
CyMMapHOA XedopMaiuu.

2. Harpyaky ot HaBaaa cyasa H. ua i-biit Gbigox onpegensieM no ¢op-
myae 129.

KosddpuuHeHTH KECTKOCTH BCEX TATH GbI'YKOB, CONPHKACAIOMIMXCA C
60pTOM CYAHA, ONMHAKOBHI: Ry =Ry= ks,
HecumMeTpuysocTs pacno-

Tabauga 80
JIOXKEHHS CYAHa OTHOCHTEJBHO
GbiukoB (puc. 106) yunrbiBaercs N a, L, . Hy,
BBEJIEHHOM B NPABYIO YacTh dop- | Ouros| M ‘ 1
Myabl 129 MHOXKMTENA
3 AR IR
w=1+a-=DT. 3 0 85 100 | 373
4 —22,6 85 0,94 3,60
rae Ly— MIMHa yuacTka KOHTaKTa 5 —425 85 0,85 3.25

CyAHa C COOPYKeHHEM;

a;— paccTosnne OT CepenuHLl JHHHH KOHTAKTa CYAHa CO BCEMH COOPYXEHUSMH 1O
Kpasi [-ro GbIuKa;

n:,:—é—xoatb(bnuuem, YUHUTLIBAIOIWMA IKCUGHTPHCHTET NPHAOXKEHH paBHOAEHCTBYIO-
H

weit or BETPOBOro HaBana OTHOCHTEAbLHO CepPelHHbi JHHHH KOHTAKTa,
=g =L
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)

Harpyska Ha- KpafiHHfi M3 CONPHKACAIOWMXCA C CYAHOM Ghiuok Ne 1
2. 425
=1,15

npH @ = =425 M u =14 (1,15—

o=11. ‘752 1,156 = 4,35 re.

AHaNOrEYHO ONpPEAE/SIOTCS HATPY3KH Ha ocrajibble 4 Obiuka. Pesyap

TaThl pacyerta cBefeHbl B Tabu. 80

—
I
1=80,5 N f—
a,742,6 | a5 =42,5
02=22, aq=22,5
20,6 20 | 20 [ 20 | 20 . 20 |175.,8
vt vz Iwg N§ NS
N i 7 o ) o £ | T o]w
i L=lgs %
. ! . gl . .
(lpoernm N 507) }r_
Lyg/p=70 W Lysn=70

Lyg =140

-
-

5,0

T 11gas0
]

v

-5,00 ' .
NN NS/ 7 IR ARY LAY
I 70

Puc. 106, Cxema pacnonoxenus npummososoro npHYala H Pacuerioro
cyaHa (x npumepy 31).

6. HATPY3KH ¥ BOSREHCTBUS JIbJA HA THAPOTEXHUYECKHE
COOPY)XEHHSA

6.1. Harpysku oT Jb&a Ha rUAPOTEXHHYECKHE COOPYXKEHHS LOJKHBI Ol
pelesATbCA Ha OCHOBE WCXOLHBIX AAHHBIX [0 JIELOBOH OGCTaHOBKE B paioHe
Pacrno/ioKeHust COOPYXKEHUA Ans nepuoja BpeMeHy ¢ HauOOJBIIUMH J1EA0BbLI-

148



MH BO3JeACTBHSAMH; NIPH 3TOM pAJ HaTYPHHIX HaOJIONeHHH NOJKeH GHTh He
MeHee 5 JieT.

[Ipenenst NPOYHOCTH Jbfa Ha cxKaTHe Re, TC/M2, Ha u3ru6 Ry, tc/M2, u
Ha pasapobienne (C y4emOM MeCTHOro cMATHS) Rp, Tc/M2, JOJKHBI onpene-
JIITBCSL MO ONMBITHLIM JAHHBIM, a IPH MX OTCYTCTBHH AONYCKaeTcs:

a) npuHamaTte Re mo taba. 81(27);

Tab6auya 81(27)

Mpeaen npouHOCTH ABAA HA CKaTHE Rc, /M2, npu cpeane-

TOYHOM TeMneparype Bosayxa f¢, ©
Coaenoctb abAa S, /o, cyToun paryp ayxa ¢, °C

0 -3 -5 | -a

Menee 1 (npec-
Hutil aen) 45 75 120 150
1—2 40 65 105 135
3—6 30 50 85 105

t, °C — cpepHecyTOUHAsA TeMMepaTtypa BO3AyXa 3a TPOe CYTOK RO
ReHCTBHA AbjJa HA COOpYweHUe npH ToJuHHe abxa no0 0,5 M ¥ MeHee,
WAH 32 WIeCTh CYTOK MpPH ToJuiHHe abia Goaee 0,5 M; S — conenocts
abjla, °f,., npunumaemas pasHoil 20% OT COleHOCTH BOXbLI—AAA AbRA
BO3PACTOM IO ABYX MeCSleB, HIH 15% OT CONEHOCTH BOAh—ZIJA JAbJa
BO3pacTOM ABa Mecsua K Gouee.

6) onpenensits Ry no ¢popmynam:
JJIS1 IPeCHOBOJIHOTO JIbAA

Ry =075R; 148(114)
JJ151 MOPCKOTO J1bJa
Ry =05Rg; 149(115)
B) onpeaensdts Ry no dopmyae
Ry = kR, 150(116)

rie k; — Koadduuuent, npuHuMaeMelt no tTaba. 82(28).

Mpumeuanunsn: 1. Harpysku u Bo3AeficTBHA JbJa HA MOPCKHE THAPOTEXHHYECKHE CO-
OPYXKEHHS JOJIKHB ONpefesaThCs COTVIAaCHO TPeGOBAaHHAM HacTosLlell IJIaBbl TOJIBKO NPH pac-
YeTHON TOJUIHHe-JIbAa 1,5 M U MeHee:

2. Jlns BONOXPaHMJIHMIL H 03ep, a TaKXe TPH HAWBBICIIEM YDOBHE JeA0XOAa Ha pekax
toxKHee JHHHE Apxanrenbck — Kupos, Yda, Kycranait, Kaparanaa, Yerb-Kamenoropek gony-
CKaeTcs NMpHHHUMATh Npejes NPOYHOCTH JbjAa Ha pa3apobiaenne Rp=45 tc/m2.

Tabauya 82(28)

3uaueuue bjh, 1 3 10 20 30 50 u
G6oaee
Kosdpduuuenr &; 2,5 2,0 1,5 1,2 1,0 l 0,5

b — mupuHa coopyxeHns uo GPOHTY (ONOPH HUJIH CERLHH COOPYKEHHS)
Ha ypoBHe JeHcTBMA abna, M; h, — pacueTHas TOMIHHA JbJla, M, NPUHHMae-
mas paBHoil 0,8 oT MakchMaabpHOil 3a 3uMMHHiI nepHox TOAUIHHBI Abja OGe-
credenHocThio 1%.

1. Ins onpeneseHus JeJOBbIX HArPY30K HeOGXOMHMMO pacroJarath cJje-
JAYIOUHMH CTAaTHCTHYECKHMH JaHHBIMH O XapakTepe JieJOBOrO pexuMa:

a) CKOpPOCTb [ABHMKEHHS JIEATHOTO noJjs; 6) mnJjoliais JAeASHOTO MOJS;
B) TOJUIMHA JeJAHOTO MOJS; I') TOJIMHA 3a)xopa; A) TOJUIHHA CJAOS CHera
Ha JIbAY; €) COIEHOCTb BOAL M JibJA.

OTH naHHble MOTYT ObITb ONMpeaeneHbl Ha ocHoBanuy «CnpaBoOYHHKA MO
TuApoJoryueckoMy pexxuMy mopedt u ycrbeB pek CCCP» 'YTMC npu Cosere
Munuctpos CCCP, «T'naposoruueckux exeroanukos» 'YTMC npu Cosere
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Munucrpos CCCP, a Takke JaHHBIX J€JOBbIX Pa3BENOK B PaHOHaX CTPOM-
TeJBLCTBA.

2. CpenHecyTouHble TeMIepaTyphl BO3AYXa H CKOPOCTH BeTpa onpejens-
IOTCS1 Ha OCHOBaHHH cripasounukoB no KauMaty CCCP u dakTHuecknx uame-
peHuit FuapoMercayX6Gbl B pafioHaX CTPOHTENbCTBA.

3. CpouHble H3MepeHusl TeMnepaTypbl BO3AYXa H CKOPOCTH BeTpa onpeje-
asiioTest no Tabauuam TM-1, naxoasmumcs B apxuse I'T'O u Ha MereocTaH-
ILHAX.

4. YpoBEHHBIN peXHM onpelensieTcsi Ha OCHOBAHHHM THAPONOFHYECKHX
€)KeroHHKOB.

5. Iaa coopyxeHwii, pacloJOXKEeHHbIX HA DPeKaX H BOJOXPAHHHILAX,
MOXHO ONpeAeJsiTh JeJORYIO HArpy3Ky NpH /0G0 ToJliHHe Jba.

6.2. Touky npuioKeHHs paBHOAEHCTBYIOLLEH JGMOBOH Harpy3kn Heo6xo-
JHMO NPHHHMATb HHXKE PAaCUeTHOrO YPOBHsS BOAH Ha 0,3 fia, M.

Harpyskn Ha coopyxeHHsI OF ABHXKYIUENOCS TOPOCHCTOTO JIEASTHOTO MNO-
Jisl, COCTOSILLETO U3 HeCMEP3LIMXCA JbAHH, ONpefejeHHble COornacHo TpeGoBa-
HHAM nn. 6.3—6.6 HacTosILEH r12aBbl, HEOGXOAHMO YBEJAHYHBATb YMHOXKEHHEM
HX Ha Ko3(pdHUHeHT, npuHAMaeMblii: aas1 Baatuiickoro, Sinonckoro, UepHoro,
Asosckoro 1 Kacnuiickono mopeit — 1,3 u Bepusrosa, Oxonckoro u Besoro
mopeit — 1,5, aa1s gpyrux Mopeil apKTHYeCKoro GacceifiHa — NO JaHHBIM Ha-
TYPHbIX Ha6/Mi0feHHI.

Harpy3ku ot neasnbix nojeit Ha coopyXeHus

6.3. Harpysku oT ABHXYIIUMXCA JAeASHBIX MOJeH HA COOPYKEHHe C BEpTH-
KaJIbHOH nepejHed rpaHblo HeOOXOAHMO NPHHHMATh TIO HAaHMEeHbIeMYy 3Haye-
HHUIO U3 oNpefieseHHbIX 0 Gopmynam:;

JUISL OT/JIe/IbHO CTOALLMX ONOpP MpPH NPOPe3aHHH MU Abja Py, Tc, wiu npu
OCTaHOBKe JIeiITHOro noJst onopoit Py, 1,

Py = m;R,bh,, 151(117)
Py =04v,h, ) m SRy 152(118)

A/ CeKIHH COODPYXKEHHs NpPH yAape OTAeJbHBIX JbAHH P, TC, HIH NpH
paspylwieHnH Jabja P, TC,

Py=0,7v;h, V OR,, 153(119)
P, = 0,5Rbh,, 154(120)

rae  m; u m,— Ko3pduLKeHTst (OpMB, Ompeaendembie no Taba. 83(29) aas onop
C nepeaHe#t rpaHpio B BHAE€ MHOFOrpPaHHHKA (MJH TNOJYLHPKYAbHBIX),
NPAMOYTOJbHHKA M TPEYroJbHHKA,
U; — CKOPOCTb JABHXEHHA JEASHOrO MNOJf, M/C, OnpejensieMas NO NAHHBIM
HaTypHHX HaGaofieHHii, a IPH WX OTCYTCTBHH JAONYCKAeTCA v, NpH-
HHMaThb paBHOH: AN PeK—CKOPOCTH TEYEHHA BOAbl; AAS BOAOXPAHH-
AWl B MOpeli—3% OT 3HaueHuss CKkopocTH Betpa 1%-HOH o6Gecneyen-
HOCTH B NIEPHOJ ABHXeHHS JAbla, HO He Goxee 1 M/c;
Q — maouaAp JNEAAHOTO MOAA, M?, ONpeleAseMad NO HaTYPHbIM HaGiopes
HHSIM B JAHHOM HJH CMEXHBIX NYHKTAaX;
Ry, Rey b u hy— 0603navenua te we, 4to B 1. 6.1 Hacrosweii raasm.

TabGauya 83(29)

Kosdpdpuunentn dopmnr m /] H m, 2An7 onop ¢ nepeanef rpanbio B Buje
Ki -
131?1)!?‘): — npavo- TPEYroAbHUKa, C YrAOM 320CTPEHHS B nAaHe, rpai
TPaHHHKA | YyroAbHHKA
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
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[Tpu aBuxeHnn JensHoro noas nox yraom 0<<80° kK GppoHTY coopyxKeHus
(WM ¢ OCbIO ONOPHI) HATPY3KY OT JibJa HeOGXOAHMO YMEHbLIATb NyTeM YM-
HOJKeHHsl ee Ha sin 0.

Ilpu oTCyTCTBHM HATYPHBIX JAHHBIX MJOWAAb JEASHOTO NMOKPOBA MNpH-
HHMAaeTCs:

Iast onop moctoB Q=1,75 2, rpe | — BennurHa npoaera Mocta B M;

NpH HAJIMYHH Tiepe]l COOPYKEeHUAMH YYacTKOB BOJHOH MOBEPXHOCTH C
THApaB/IHYecKuMH YKJIoHaMU Gosee 0,007 Q=10 AxRy;

NPH HANHYAK NEpe]l COOPYXKEHUAMH YYaCTKOB BOJHON MOBEPXHOCTH C
KpuBbIMHU cnaga Q=5 h;Ry.

6.4. Harpyskn or JIeAsiHOro moAsi Ha COOpPYXKEHHe OTKOCHOTrO npodHs
HJIH Ha OT/JeJbHO CTOSIIIYIO ONOPY, HMEIOUIYIO B 30He AeHCTBHS JAbJA HAKJOH-
HYIO MOBEPXHOCTb, HEOGXOAHMO ONpPENESITh:

a) TOPH3OHTAJBHYIO COCTABASAIOWYIO Harpy3ku Py, TC, — 110 HaHMeHblIel
H3 BeJIHYHH, noaydeHubx no ¢opmynae 151 (117) n..6.3 macrosimedt rnas u
no gopmye

P, = mkyRyh,2; 155(121)
6) BEPTHKAJbHYIO TOCTABAAIYI0O HATPY3KKH Pz, TC, — N0 ¢opmy;re
P
A =T:' 156(122)

rie kg — kod3pduitHeHT, npHHMMaeMsiit no Taba. 84(30);
my — ko3dduunent, npuHuMaemsiii 1o taba, 85(31);

Ry, h;, b — o6o3nauennsa te e, yto B n. 6.1 HacTosWeH rAaBei.
Tabauya 84(30)

Tpamoyroabxas onopa
Bua nperpaan NPH 3HaYeHHH b/h - Kouycoo6pas- Cg:'g)o};ztg:gle
HAH COOPYXKEHHA 11aa onopa npocpmm
5 1 MeHee Goaee 5
0,26 0,056
Kospoduuuenr &, 1 -;l—- 14+ —5— 0,15
A Ja

[ToBbileHHas 11EPOXOBATOCTb OTKOCOB OGYC/IOBAMBAET yBeJHYEHHE Ha-
rpy3soK Ha HHX. [103TOMy npu onpefeseHHM BO3ZEHCTBHSA JbJa HA HeyKpemn-
JIEHHBI OTKOC WK Ha ero KpenJeHHe KaMeHHOH HaOpockod B dopmyay
155 (121) BBOAsITCA B BHAE MHOXKHTe/eH KOIDPHUIUSHTHI:

ky — ko3 duuMenT, YUHTHIBAIOUIHI 3aN0XEHHEe OTKOCA m, M onpepeaseMmviii no

bopuyne
ky =14 0,055 (10— m,); 157
kg — K03 dHIMEHT TOJKATIHBOCTH TPYHTA, 3HAYEHHA KOTOPOTO NPHHHMAIOTCH PaBe
HboiMH: 1,5 — 218 KaMeHHOH HaOPOCKH ¢ pasMepaMu Kamua > 0,2 m, 1,2— aaa

mebus u 1,1 — gas necka.
Tabauya 85(31)

Yroa naxaona pe-
MylweHd rpasd co-
OpYXeHHs K TOpH-

30HTY B, rpan 15 30 45 60 75 80 85

03] 06

Kospduuuent m; 1 l 1,7 l 3,7 ‘ 56 I 18
[Tpumeuwanne. BeanmuuHy yria HaKJIOHa K ropusoHty pe-
Kyweil rpaHd coopyxeHHs npuH ero obieleHeHHH XONYCKaeTcs
yBeaHuuBaTh (HO He Goaee uyeM Ha 20 rpajg) ¢ yYeTOM OMbITa 3KC-
AAyaTanuy CYyLIeCTBYIOIUMX B NaHHOM DaiiOHe COOpYKEHHH.

6.5. Harpysky OoT ABHXYIUMXCA JIeASHBIX nosei Ps, TC, Ha COODYKEHHUE
U3 psifia BEPTHKAJbHLIX ONOP, PACNOIOXKEHHBIX HA PAcCTOSHHH [, M, npu 3Ha-
yerusax b/l or 0,1 no 0,9 HeoGxoguMO NpHHMMATL MO HaWMeHbLIEMY H3 3Ha-
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yeHuil, onpeneneHHpx no dopmyae 151(117) n. 6.3 nacrosmei raasbl U no
dbopmyJe
b
Py = 0,5m;Rcbhy (2,5 —15 T)- 158(123)

Harpysky or aBHXyLIuXcs JeAsHbIX noael P, TC, Ha yNpyro nopartau-
BYIO ONOPY HEO6XOAMMO NPHHAMATH 110 HAUMEHblleMy H3 3HAaYeHuH, onpeje-
JeHHbIX 110 Gopmyae 151 (117) n. 6.3 Hacrosilllelt r1aBL H NO dopmy.e

Py = 0,301, __E_W., 159(124)
kyhy + =2~
Rem,

rhe ky — x03bQuiKeHT yNpyrof NOZATIHBOCTH ONODH COODYMEHHs, TC/M, onpeneseMblil
MeToflaMH CTPOHTENbHOfl MeXxaHukd; Re, mj, va, b, m, h;, € —o6o3nauenus Te xe, 410

B mn. 6.1 u 6.3 HacToALeH I'iaBHL.

[Tpn iz <0,1 n -I;—>O,9 cJelyeT BECTH pacueT COOTBETCTBEHHO Mo (op-

mynam 151(117) n 152(118), Kak assi OTAeABHO CTOSILKMX onop, ¥ — 153(119)
u— 154 (120), xax Ha BepTHKAJIbHbIE CTEHBL

6.6. Harpy3ky oT OCTaHOBHBIIETOCS JIE[STHOTO NOJIS, HaBaJHBalOILETOCH
Ha COOpYKeHHE NOJ BO3AeHCTBHEM TeueHHs BOAb! M BeTpa, Py, T¢, Heobxoau-
MO onpee/siTh 10 Gopmyne

Pr=(p1+p+ps+p)e 160(125)
B KOTOpPOi1 BEJIHUHHEL P, P2, P3 H P4, TC/M?, ONpeNeSIOTCst 10 GOpMyaam:
pi="510" 03 161(126)
Pa=0,05 ’”’T(:"?; 162(127)
pa = 0,92k, iy 163(128)
Pa=2:10"0W72, o, 164(129)

rie Ug— CKOPOCTb TeYeHHA BOJLI NOA JbJAOM 00ecreYeHHOCTHI0 1% H3 MaKCHMAJbHBIX
CPeLHHX 3HaueHHMil B NepHOX HABaJOB Abla, M/C;
Wy — MakcuManbHasf CKOPOCTh BeTpa B nepuoa Jeloxona ofecneyenHoctsio 1%, M/c;

L,l— CpeaHAsa ANHHA ACAAHOro MnOJs NO HANpaBACHHIO NOTOKA, NPHHHMaEeMasl 10 JaH-

HbIM HATYpHbiX HaOMOJeHHH, a APH HX OTCYTCTBHH A4 PEeK AONYCKaeTcs NpH-
HHMaTb L,, pPaBHO{l YTPOEHHOH LIMpPHHE PeKH, M;

iy — YKAOH MOBEPXHOCTH NMOTOKA;
hy v @ — 06o3HaueHus Te e, gro B nm. 6.1 u 6.3 Hacrosueit raasul.

ITpu onpenenennn Harpy3oK Ha COOpYXKeHHs, pacioOKeHHble HA MOPAX
H BOWIOXPAHHJIHILAX, 3HAUCGHHA P1, P2 U ps NPHPABHUBAIOTCS HYJIO, TaK Kak
B 3THX YCJIOBHAIX MOXKHO NPakTHUECKH. cynTath vs=0 H i=0.

Mpumep 32. OnpepesnTb HATPY3KY OT ABHKYLINXCA NEISHBIX MOJEH Ha
ONOpy MOCTA,

Hcxonnble nanHble: palioH cTpouTesibeTBa — Gacceitd p. JleHsl; Maxcu-
MaJbHas ToJmuHa abaa l%-o6ecneyenHocTd hy=1,8 M; WIHpHHA ONOPHI Ha
ypoBHe Jenoxona b=4,3 M; wupuHa nposera Mocta /=100 M; ckopocTb Te-
yeHHs BOJBI Up=2,5 M/c; nepelHsisi rpaHb ONOpPHl BepTHKA/AbHAA, C YIJIOM 3a-
octpeHHst 60°; pa3Mepnl JieJAHBIX NoJell MO HabalogeHHM B Hatype 100X
X 100 M.

PacyeTHbie panmBle: pacueTHas TOJIUHHA JAbja corjacHo m. 6.1,
ta6.1. 82(28)

hy=08-18 =144 u;
pacueTHast CKOPOCTb ABHIKEHHS JIbIMH COTJIACHO M. 6.3 NpHHAMaeTca paBHOM
CKOPOCTH Te4eHHd BOAbl Un=2,5 M/c; mpeJiesi NPOYHOCTH JbJa CHKATHIO TIO
Tabu, 81(27) npu t=0°C
R, =45 t¢/m%
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npefen NPOYHOCTH JbJa PA3APOGAEHHIO {C YUETOM MECTHOTO CMATHA) TO
dopmyaae 150(116) n Taba. 82(28)

b 4,3 ’
npu h_a =m=3' k]= 2 Rp:2 X 45 =90 TC,‘M2;

Ko3dhduinenTs Gopmsl onopul no taba. 83(29) m;=0,59; m.=0,50.
Pemenue.
ITo popmynam 151 (117), 1562(118)
P, =059.90-4,3-1,44 = 328 ¢
P; =0,4-2,5-1,44 Y 0,5-10000-90 = 965 Tc.
CorJiacro 0. 6.3 npHHEMAaeTcs] HAUMeHbIIas pacyeTHasi HAarpy3Ka Ppaca=
=328 Tc.
Mpumep 33. Onpeaenutb Harpy3Ky OT ABHKYIIMXCS JEASHBIX NOJEH HA

OTACJbHO <€TOALLYI0O ONOpPYy B BHI€ MHOTOrpaHHHKa C BepTHKAJbHBIMH
TpaHsaMHu,

HcxopHbie jaHHbe: paloOH CTPOHTeNbCTBA — Basithiickoe Mope; MakcH-
MafbHas TOMulHHA JbAa | %-Hoft o6ecneuenHocT A;=0,5 M; WIHPHHA ONOPLI
Ha YpOBHe BO3JeHCTBHA JnIa b=8 M;coseHOCTb Abaa S =2 9% o; CpeHecyToy-
Has TeMnepaTypa Bo3lyxa 3a 3 cytok {= —15°C; nJowaap JeAIHOro moJs
Q=100X100=10* mM? ckopocTh Betpa |%-HOK oGecrneueHHOCTH B MepuOL
ABwKeHus abpa Wy=30 M/c; HaGI0AaI0TCA HeCMep3luuecs TOPOCHI,

Pacuetnble faHHbIe: pacyeTHas TOJUlMHA Abja no n. 6.1, Taba. 82(28)

h, =08.05=04 um;
pacueTHast CKOpPOCTb ABHKEHHUS JeASHOTO MOJs no 1. 6.3
v, = 0,03-30 = 0,9 Mm/c;
npejes NPOUHOCTH JMbAa CxKaTHio 10 TabJ, 81(27)
o = 105 T¢/m2; :
npejes NPOYHOCTH AbJa pa3npobuenHio (C yqegom ME@CTHOTO CMSITH) MO
b

dopmyse 150(116) u TaGa. 82(28) npm n=0d— 20, k;=1,2

Rp= 1,2.105 = 126 1c/M%;

K03 dunnente popmbl onopsl mo taba. 83(29) m;=0,9; m.=24.

Pemenune.

ITo dopmynam 151 (117) n 152(118)

P, =09-126.8.0,4 = 363 Tc,
Py =04-09-04 V2,4-10:-126 =250 Tc.

Coraacno n. 6.3 pacueTHast Harpy3ka npuHuMaeTcs HauMeHbiuas, C yue-
TOM TOPHCHCTOCTH 3aJaHHOro paloHa mno n. 6.2

Ppgen = 250-1,3 = 325 Tc.

Ipumep 34. OmpeaenuTb HArPYy3Ky OT ABHKYUIHXCA JeASHBIX NoJei Ha
MaCCHBHBIi npuyaJs.

HMcxoauble gaHHble: pafioH CTpouTeabCTBa — p. Kama; MakcuMadbHast
ToMHHa ApAa 1 %-Hoit obecnevennoctyd A;=0,9 M; NpOTAKEHHOCTb NpHUAJA
B=260 M; cexuun— b=20 m; cpeaHecyTouHas TeMmmeparypa BO3ayxa 3a
6 cytok jo senoxona {=0°C; CKOPOCTh ABUKEHHS JEAAHOro Noas Uy =1 M/c;
njowaae JessHoro noas Q=2-10* Mm% yroa noxxoga JensiHbIX nosed K
¢dpouty npuyana §=35°

PacyeTHble nannble: pacyeTHas ToqllMHA JabAa no n. 6.1, Ta6a. 82(28)

hy=08-09=072 v
npejeJ NPOYHOCTH JbJA CKaTHIO 1o Taba. 81(27) Re=45 1c/m2,
Pemenune,

[To popmynam 153 (119) u 154 (120) c yyetom ABHXKeHHSA JEAAHOTO NOJS
nojg yrjoM 6=35°
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R3=07.1-0,72 Y 3-10+.45.0,575 = 275 Tc,
R, =05-45-10.0,72 = 164 Tc.
Cornacro n. 6.3 pacueTHas Harpyska Ppacu=164 TcC.
Npumep 35. OnpenennT HarpysKy OT ABMXKYIIHXCS JeASHbIX NoJel Ha
OT/le/TbHO CTOAIILYIO ONOPY C HAKJIOHHON NOBEPXHOCTHIO B 30HE AEHCTBHA MbAa.
Hcxoauble ODaHHbIe: pafioH cTponTesabcTBa — OXOTCKOE MOpe; MakKcH-
MaJbHafd TOJAIIMHA Jabga 1%-Hok obecnewensocTd h:=15 M; coneHocTd
apaa S=2%o; cpeaHecyToyHasi TeMmuepatypa Bosgyxa 3a 6 cyTok o neiict-
BHS Jba Ha coopyxeHHs {= —30°C; o6/efleHeHHs ONOD HET; HaG/I0AAI0TCH
HecMep3UIHEeCs TOPOCHI; IIHPHHA ONMOPHI HA YPOBHE BO3JeHCTBHA JbAa b=
=20 M; onopa KoHycoobpasHasi C YIJIOM HaKJOHa pexylleli rpaHH onopul K
TOPH30HTY f=45°,
Pacuernbie JaHHble: pacyeTHas ToJulHHa JbfAa no n. 6.1, Taba. 82(28)
hya=0815=12m;
KO3 HIHEHT TOPOCUCTOCTH COTJIAcHO n. 6.2—1.5; npepest NpoOYHOCTH J1bJa HA
cxkatue npH = —30°C u S=2%, no Taéa. 81(27) R.=135 1c¢/M2; npenen
DPOYHOCTH Jibja Ha u3ru6 no ¢gopmyne 149(115)
0 =0,5-135 = 67,5 T¢/M2;

npeje npounoc'rgonbna Ha pa3spobaenne mno dopmyae 150(116) u Tada.
b
82(28) npn =12 =167, k;=1,3
Rp =1,3-135 =175 1¢/m2;
no ta6J. 84 (30)
0,056 0,05-20 !
k,,=(l+'—ﬁ;——l+ 3 =1,83;

mo ta6.1. 85(31) npu p=45° m;=1;
no ta6a. 83(29) ana mHororpannuka m;=0,9.

Pemenue.
FopusonTanbHas cocTaB/ifiomias Harpysku nmo dopmysnam 155(121) n

151 (117) cooTBeTCTBEHHO paBHa
P,=1.183.67,5-1,22 =177 1¢;
P, =09-175-20-1,2 = 3780 tc.

CornacHo n. 6.4 pacueTHas Harpyska ¢ yueToM Ko3ddHineHTa TOPOCH-
cTocTH, paBHoro 1,5,
P, =15-177 = 266 1c.

Beprukanpras cocTaBasiomlas Harpysku no gopmyse 156(122)

266
Py =" =266 tc.

Mpumep 36. OnpenenuTs HArpy3Ky OT ABHKYILHXCA JelSHbIX NoJel Ha
OTKOC H3 KaMeHHO# HabpocKu.

Hcxonubie gaHHbie: padioH CTPOMTEbCTBA — QUHCKHN 3a/iMB; MaKCH-
MajibHas ToJwiuHa abaa 19%-noi oGecneuenHoctd hy=1,0 M; npouHOCTH
Jabja cxatHio Ro=45 Tc/M%, npousocTs Abna uaruby Ry=34 1c/M2; yroa 3a-
JoXeHust otKoca Pp=26°30"; Koab@uUHEHT 3a/M0KeHHS OTKOCA M, =2; Ka-
MeHHasi Habpocka ¢ pa3aMepaMu Kamus >0,2 M.

Pacuernbie JaHHble: pacueTHas TOMIIHKHA Abja no n. 6.1, Taéa. 82(28)

hy;=0,8-1=0,8 m;
K03 PHLUHEHT TOPOCHCTOCTH — coraacHo N. 6.2—1.3; no dopmyae 157 kosd-
¢uunent & =1+0,055- (10—2) =1,44; cooTBeTCTBEHHO NMOACHEHHAM K 0. 6.4
koabduunent kp=1,5; no Ta6a. 85(31) npn g=26°30" kospduunent m;=
=0,54; no Ta6a. 84(30) na | M maHHB coopyKeHHs ky=0,1.

154



Pemenue,
Topu3oHTaNbHAas COCTABAAOILNAA Harpy3kn no ¢opmyae 155(121) u
154 (120) ¢ yyeToM L1epOXOBATOCTH OTKOCA COrJacHO Tpe6OBaHHAM, NpHBe-
JeHHbIM B 1. 6.4 ¥ B NIOSICHEHUAX K HeMY,
Py = mykgRuhs2hiky = 0,54-0,1.34-0,82.1,44.1,5 = 2,54 1c|u;
P,=0545.1.08 = 18 7c/m.

CoraacHo n. 6.4 pacuerHoit npuHuMaetcs P.=2,54 Tc/M.
BepTukanbHas coctaBasionias Harpyaku no gopmyae 156 (122)

2,54
P,= m = 4,7 1C|M.

Mpumep 37. Onpeneautb HarpysKy oT ABHKYIIHXCA JeAAHLIX NoJjeil Ha
psif BePTHKAJBHEIX OMOP.

Hcxoanbie panubie: pafloH cTpouTeabcTBa — GacceftH p. Bosru; mak-
cHMaibHas ToaumuHa Jabaa 1%-HOM o6ecneuenHoctd hy=0,5 M; wupuHa
OMOpbI Ha YPOBHE Jieoxoaa b=6,0 M; paccTosnue MeKAy onopaMu [=22,0 M;
CKOPOCTb TeueHHd BOAM Up=1,1 Mfc; mnaowmaap JeiasHoro moas Q=3,75X
X 10* M?; cpenHecyToyHast TeMnepaTypa BO3Ayxa 3a 3 CYTOK JO NepHOAa BO3-
AeiicTBHA Abja {=0° C; yroa nopxosa JeAsHbIX moJeil K PPOHTY COOpYyxeHHs
0=50°,

PacueTHble maHHble: pacueTHas TOJWKMHA JpAa cortacHo m. 6.1, TaGu.
82(28) hp=0,8:0,5=0,4 m;
npefes NPOYHOCTH JIbAa CXKATHIO No Ta6u. 81(27) npu t=0°C R.=45 1c/m?;
npejesn MNPOYHOCTH JAbja pasapolienxio mo cdopmysae 150(116) u Tabu.
82(28): _

b 6.
npH Pl X 15, kj=135
Rp=1,35.450 =607 1c/m2;
CKOPOCThb /IBHIKEHHA JieAsHOTO moad v, = 1,1 M/c; npu yrae nopxoaa Je-
AsHoro noas 8 = 50° onopul Bpe3aloTcst peGpoM; NMoaToMy mo Ta6a. 83 (29)
nputnmaem: m;=0,69; m. = 1,0; oTHOmEHHE —I;- = 55 =0,27; HauGoAbwast
IIHPHHA ONOPH NPH NOAXOAE JEASHOrO MO MOA YIJIOM K (POHTY Omop:

bpacu =Y/ 202 =85 m.
Pewenne.
Harpyska Ha nepByio 1o TeueHHio omnopy no dopmysaam 151(117) n
152(118) cooTBeTcTBEHHO paBHA:
P, =0,69.60,7-8,5.-0,4 = 143 1¢;
P; = 04-1,1.04 Y T,0-3,75.10°.60,7 =280 tc.

Coraacho n. 6.3 pacueTHOH HArpy3Ko# MPHHUMAEM HAHMEHbIIYIO Ppgcq=
=143 1c.

b
HOaist ocTanbHBIX ONOP, MOCKOABKY oTHOWeHHe + =0,27 Haxoautes B

npepeaax ot 0,1 po 0,9, narpyska onpegensiercs no ¢opmynam 158(123) u
151(117):

£5;=0,5-069-45-8,5.0,4 (2,5—1,5-027) = 111 1c;

P, =0,56-60,7-8,5-0,4 = 122 tc.

Corsacho n. 6.5 pacueTHoit Harpy3koii npuruMaeM Ppaca=111 1c.
Npumep 38. Onpeneantb HarpysKy oT ABHXKYUIHXCA JeASHBIX TOJeH
Ha OTJe/IbHO CTOALLYIO CKBO3HYIO ONOPY ¢ BepTHKaJbHLIMH IOBEPXHOCTSIMH.
HcxonHbie nanmsle: pailoH cTpoutenncTBa — OXOTCKOe MoOpe; Mak-
CHMaJIbHas ToJuHHA JbRa 1% -Hoi o6ecneueHHoCTH A= 1,2 M; CpeftHeCyTOY-
Has TeMNepaTypa Bo3ayXa 3a 6 CyTOK 40 HefiCTBHS J1bJla Ha COOPYXXeHHs =
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= —3°C; nvomans JgeasiHoro noas Q=100X100=1-10* m?; cKOpoCTb ABH-
JKEHHsl JeIsaHoro noas v, =~0,4 M/c; conesocts abaa S=2%,; yron nogxona
JIEASIHOTO 110151 K NepeaHei rpaHu onopsl 6=90°.

Onopa BO3BOAUTCS B BHIE BLICOKOTO CBA#HOTO POCTBEPKA KBaApPaTHOrO
ceyeHus B nuaHe; b=20,8 M. CBan cnapeHHble H3 MeTaJJHYECKOrO HITYHTA
tuna Jlapcen 1V, KecTko 3ajenaHHble B MJAHTY pocTBepka. Hucao cait n=
=236. BricoTa coopyKeHHs OT MOJOLIBEI POCTBEPKA A0 MOBEPXHOCTH AHa lo=
=10 M, riy6HHa NOTPYXEHHS CBaW B TPYHT {=06 M, riyOHHA ee 3aJeJKH B
npyHTe fap=2,4 M, HauGoJubluuit pasmep ceuenus csaum d=0,4 M; MORyIb
ynpyroctd craau E=2,1-10" tc/m?, moment wuHepumu cBau [=780X
X 10-6 M4,

PacyeTHble RaHHbIe: pacyeTHas TOJIMMHA AbAa mo m. 6.1, Taba. 82(28)

hz=0,8-1,2=0,96 M;

npenes MPOYHOCTH JbAa cxkaTuio mo Taba. 81(27) R.=65 tc/M2%; mpenen

NPOYHOCTH JAbjJa pasapobJenuio no popmyae 150(116) u Taba. 82(28) npu

%=m=20 Rp=1,2-65=78 1¢c/M%; K03bDHLHEHTH QOPMbI ONOPLI 110 Ta6J1.

83(29) m,=2,7, m;=1,0; pacuetnas aauHa cBaH [=lp+tuz=10+24=

=12,4 Mm;

Ko3(h(HIMeHT yIpyroi nogaTJIHuBOCTH ONOphI
b B 12,43
YTI2EIn T 12.9,1.107.780-10~5.36

=2,70-10"*% m/Tc.

Pemenue.
[To dpopmynam 159(124) u 151(117) cooTBeTCTBEHHO noJiyyaem:
Py = 0,3-0,4-0,96‘/ L =i
270-107 0,96 + gz-5r

P, = 1,0-78.20,8-0,96 = 1560 Tc.

CornacHo n. 6.5 pacueTHodi Harpy3koil NpHHHMaeM HaWMEHbLIYIO
Ppacq=311 TC.

Mpumep 39. Oneaenutb HATPY3KY OT OCTAHOBHMBLIETOCS JIEASHOTO MO,
HaBaJMBAIOILEnOCs MOy AeHCTBHEM BETPAa U TEUEHUS HA COOPYXKEHUe.

HcxoaHble paHHble: paiioH cTpoHTesbcTBa — p. HeBa; MakcHMmadnb-
Has ToawMHa Jabaa 1%-Hoit obecneyenHocTH A;=1,0 M; niaomaap JeasHOTO
noast Q=8-10* M?; MakcuMa/nbHas cKOpocTb BeTpa 1Y% -Hoit oGecneyeHHOCTH
B mepuof mefoxofna Wy=10 M/c; CKOPOCTb HABHXKEHHSI BOJABl MOAO JbAOM
vp=0,8 M/c; WHpuHa peku Bp=600 M; yK/JIOH MOBEPXHOCTH MOTOKA i=2-10~%,

PacueTHble JaHHbIE: pacueTHas TOJIIHHA Jbaa corsgacHo . 6.1, Tabu.
82(28) hp=0,8:1=0,8 m; cpenuas AAMHA JeASHONO MO MO HanpaBJEHHIO
noroxa, coryiacHo 1. 6.6, npuHuMaercss pasHON Lp=3Bp=3X600=1800 m.

Pemwenmne.

VienbHble cocTaBafiolKe obuleli Harpysku no gopmynaam 161(126) —
164 (129) paBHHI:

p1=510"%.082=32.10"*% rc/me;

038.0,8
P2 = 0,05 ~7g55— = 1075 Tc/u3;

p3=092-08-2.10"% = 1,5.10~ 4 ¢/m3;
pe=2-10"5.102 = 2.10~ % r¢/m2.
Mo dopmyane 160(125) obuias Harpyaka
P;=(3,2+4+0,14+1,5+2)-8-10%*-10~*=54,6 1c.
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Harpyaku u BO3aeHCTBHS HA COOPYMEHHS OT CMAOUIHOTO ACANHOTO NOKPOBA
NpH €ro TEMNEPaTypHOM paCHPEHHH

6.7. Harpyaky ¢, Tc/M, Ha eAvHULY JAJHHB COOPYXXEHHS OT BO3AeHCTBHUSN
CILIOIWHOTO JEeNSHOro NOKPOBa COJNIEHOCThIO MeHee 2%, NpH ero Temnepartyp-
HOM paclUHPEHHH Heo6X0AHMMO ONpeAeaTh No GopMmye

q = hek,p, 165 (130)

rae h; — MaKCHMajbllad TONHMHA NEISTHOrO MOKPOBa, M, obecueyeduocTbio 1%; k; — ko-
adpduunent, npuaumaemblii no- Taba. 86 (32); p — naBnetine 3a cuer ynpyroit H maacruye-
cKOli nedopMalluH, TC/M2, IpH TeMNEePaTYPHOM pacliMpeHHH JAbla, onpeleadeMoe No ¢op-
Mynre

p=5+ 11-10‘5»;;1:,:; 166 (131)

v — MaKCHMalbHas CKOPOCTb NOBHILICHHA TeMnepatypbl Bosmyxa, °C/ly, 3a BpeMs T, U (32
6 4 npu 4 cpounbX HabAOXEHHAX); w — KOIPPHUHEHT BASKOCTH AbHA, TC-4/M3, onpefe-
aseMptii no copMyaam:

npu £y > —20°C @ = (3,3 — 0,284, + 0,083£,2).104 167 (132)
npu £y < —20°C p = (3,3 — 1,85¢,) 10% 168 (133)
t; — TeMilepatypa Jabja, °C, onpeneademas no
dopmyane ”gg 1,=0,99
vT . s
Li=tm+ 54 169 (134) 06 //
ty — HavaabHadg TeMmne ° , o
- parypa Bo3ayxa, °C, or L
KOTOPOH HAaYMHAETCA €e NOBLIEHUE; 7y — OT-
HOCHTENbHA® TOJUIMHA AENSHOTO MOKPOBA C yue- 06 .
TOM BAHSHHA CHera, onpejenseMas no gopmyne ’ T
ht /
No= 5 170 (135
o A ( ) o / ,0'7/'
hn— NpHBEJEHHAs TOAMWMHA AEASHOrO MOKPOBA, / /
M, onpexenseMas no dopmyae : / : %
2 / 0.3
hn=nh 1,43 — 171 (136 g2 o | ==
n ¢ -+ he + ag’ (136) //// / 04
K — HauMeHbLIas TOMMHA CHEXHOTO TNOKPOBA /%E
3a pacyeTHslt NePUOL, M, onpeaensemas N0 AaH- / / ——

HbIM HaTYPHBIX HaGAAEHH, @ NPU HX OTCYTCT- 0 0.05 01 015 020

BHH HEOO6XOAUMO NpHHUMATDL A = 0; az — KO3¢(- ! ’

¢HUHEHT TennoOTHaYH OT BO3AyXa H NOBepX-

HOCTH CHEXHOTO NOKPOBa, KKaA/u-M2, npuHHMae- Pyc. 107 (35). Tpacduku 3HaveHwmii

mbifl pasubiM 20 Y W - 0,3 — npu saauyud che- kos$duunenta ¢.

ra, v 5V W + 0.3 —npH OTCYTCTBHM cHera;

W — cpennss ckOpOCTb BeTpa, M/[C; ¢ — 6e3pa3MepHblii kKO3 QHUHEHT, NPHHHMAeMbIl

no rpaduxam puc. 107 (35) npu 3afaHHbIX 3HAUEHUSX  OTHOCHTENbHOH TOMIMHbLI JEXTHOrO

4.10™%
hy?

¢ — ko3 duumenT, npuHAMaeMbii no rpaduxam puc. 108 (36).

Tab6auya 86 (32)

NOKpPOBA Y M Ge3pasMepHOil BeanuuHbl Fo = , Tle T B yacax H hy B Merpax;

TTpOTAMEHHOCTD JAelfi- 150 u
HOro nokposa L, M 50 | 70 90 | 120 | Gouaee
l Kospduuuent %, 1 0,9 08 | 07 0,6

6.8. Ilpu ompeneneHHH Harpysku ¢, Tc/M, Ha eIMHHIY AJHHBI COOpYKe-
HHA OT BOS}leﬁCTBHﬂ CIIJIOWHOrO JIEATHOTO NIOKpOBA IIPH €ro TeMnepaTypHOM
pacliMpeHHH HeOGXOAHMO YUHTHIBATD CJAeAYIOlHe TpeGOBaHHUSA:

3a pacyeTHYI0O Harpy3kKy NOJI)KHO NPHHHMAaTbCsAd HauboJjbllee H3 3Haye-
HHH g, OonpeJeseHHHIX COriacHo TpeGoBanusAM n. 6.7 RacTOsILeH IIaBbl B Y-
yasx, Korja U3 uMeroulerocs psiga HabJaI0JeHHi TeMnepaTypbl BO3ayxa NpH-
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HATH pacueTHbie NMEePHOAH JHGO C MMHHMAJbHOH TeMnepaTypoill BO3Ayxa H
COOTBETCTBYIOLIMM €l rpajHeHTOM, J1H60 ¢ MAKCHMA/IbHBIM IFPafHEHTOM H CO-
OTBETCTBYIOULEH eMY TeMnepaTypoi BO3ayXa;

HarpysKky ¢ Np¥ HakJoHe TPAaHH COOPYKEHHsl K rOpH3OHTY MeHee 40 rpax
JONyCKaeTcA He YYHTHIBATD;

HaTpy3Ky ¢ NpH COJEHOCTH JibJa S==2%0 HEOGXOAHMO OnpeneaTh 110
dopmyate

g=10h:k1, 172(137)
rae ke u k; — oGosnauenus Te xe, yto B N. 6.7 Hacroswel raBw.
1% 10
* l{lo
09
08 =
06

g20 VT 04 /A
015 g // 7
02 74

// 08 .
N —
Y
pd
74

0,10
sk L%
dapar =] J o
1§33 88 7 v 01 0z 03 0% 0§
S S oS
T 3T TS

Puc. 108 (36). I'paduxu 3navennit xosdpduuuenrta ¢.

Mpumep 40. OnpeneninTh HArpy3Ky Ha BepTHKaJbHYIO CTeHY OT BO3-
JNEeACTBHA CIVIOWHOTO JIeASHOr0 MOKPOBA MPH €ro TeMmepaTypHOM pacliHpe-
HHH,

WcxonHble RaHHBIE: TONMHHA Jbla ofecneyeHnoctbio 1%h4:=0,9 M;
NpOTAMKEHHOCTb JeAsHOro nokposa L=120 M; nepsblit pacueTHbIA NepHOA:
HayaJpHas TeMiepaTypa Bo3ayxa fy=—37°C; COOTBETCTBYIOILAA 3TOMY mne-
pHOAY MAaKCHMaJibHasi CKOPOCTb NOBBILIEHHSI TeMNepaTyphl BO3jayXa v=
=2,6°Clu; cpepnas ckopocTh peTpa W=>5 Mic; HapMenbIlasi TOJIIHHA CAOS
cHera Ha Jbay he=0,1 M; BTOpOil pacueTHblil neproN: MEUHUMAJNBHASA TEMIIEpa-
Typa Bo3ayxa fy=—30°C;co0TBETCTBYIOILAN ITOMY MEPHOLY MaKCHMaJbHadA
CKOPOCTH IIOBBHILIEHHS TeMIepaTypsl Bos3fyxa v=3,8° C/u; cpennsisi cKOpoCcTh
Berpa W=38 m/c; HauMeHbIIAA TOJLIMHA CJIOS cHera Ha Jably hc=0,1 M.

PacuerHble faHHBIE.

Jlasi miepBOro PacyeTHOTO NMepHONA: KO3((QHIMEHT TeN0OTAAYH OT BO3-
Jyxa K NOBEPXHOCTH CHEXHOro nokposa no m. 6.7

ay =20V'5 F 0,3 = 46,0 kxan/u-u3.
npHBeNeHRAas TOMIIHHA JeIAHOro noKpoBa no popmyse 171 (136)
hg=09-4143-0,1 + 74'62_0 =109 m;

OTHOCHTeJIbHAA TOJILHHA JeAsHoro nokposa no dopmy.e 170(135)

0,9
o= 7,05 = 082



kpurepuii Pypbe

_4.107%6 _ .
Fo= 1,09:““0'02’

no rpapuKy, npuBefeHHOMY Ha puc. 107(35), v=0,2; no rpaduky, npuseaeH-
HoMy Ha puc. 108(36), ¢=0,1; Temnepatypa abja no gopmyne 169 (134)
2,6-6
th=—37.082 + —5—-02 = — 288°C;
K03 DHIUHEHT BA3KOCTH JbJa no Gopmyse 168 (133)
= 3,3—1,85.(— 28,8)- 10 = 50,5- 10+ c-u/m?;
k; =07 no 7a6a. 86 (32) npu L =120 .
JL1st BTOPOTO paCcyeTHOro nepHofa: Ko3p@UUHeHT TenJ00TAauH OT BO3LY-
Xa K TOBEPXHOCTH JIeSHOTO MOKDPOBA
2y = 20 V8 F 0,3 = 57,7 kkaa/m- M2
npuBeleHHas TOJLIYHA JeAsHoro nokpona no Gopmyne 171(136)
o =09 4 1,43.0,1 + —5-72—7— =1,08 m.
OTHOCHTENbHAS TOJLIHHA JeASHOr0 NOKPOBa
0,9
Mo = T8 = 0,83;
_4-1073.6 _ .
Fo= T = 0,021;
{=0,23 — ¢ rpadukxa, npuseseHHoro Ha puc. 107(35);

¢=0,11 —c rpaguxa, npuseniensoro Ha puc. 108(36);
TeMnepaTypa Jpaa no popmyJse 169 (134)

3,8-6
ty = —30°C-0,83 + —5—-0,23 = — 22,3°C;

k03¢ dHIHEHT BA3KOCTH JbJa no_dopmyJie 168(133)
= [3,3— 1,85 (— 22,3)]- 10 = 44,5.104 c-1/m2;
k; = 0,7 no tabn. 86(32).
Pemenwue.
Harpysxky onpeneasiem no gpopmynam 165(130), 166(131).
Iepsoui nepuoo:
p=5411.10"5.2,6.56,5.104.0,1 = 21,1 Tc/m?;
q =09-0,7-21,1 = 13,3 1c/m.
Bropotil nepuoo?
p=5+11.1075.38.44,5-10¢.0,11 = 25,5 tc/m2;
q =0,9-0,7-25,5 = 16,1 1c/m.
CoruacHo 1. 6.8 pacyeTHON HAarpysKkoii npHHUMaeTca HanGobiliee 3Haye-
Hue g=16,1 Tc/m.

Harpysku Ha COOpYXeHHA 0T 3aXKOPHbIX MACC NbAA

6.9. Harpysky Ps, TC, NpH NpOpe3aHHH ONOPOH 3a)KOPHOW Macchl JbAa
HEoGXOAHMO oOnpejensTb no dopmyae

Py = 12m,bh, 173 (138)

rae mj ¥ b~ o603HayeHus e xe, yto B nm. 6.1 u 6.3 HacTosuiedt raaswi;
hy ~— pacyeTHas TOJLIMHA 3aWOpa, M, NPHHEMaemas 1O AAaHHBIM HATYPHbIX Ha-
6ai0 KeHnit. JIonyCKaeTcs NPHHUMATD h, N0 NEAOTEPMHYECKOMY PEXKHMY NpH=
JETaloLMX YYAaCTKOB pexd, HO He Goaee 80% oOT cpeanefi rayGunpl notoka
NpH Pacxojie BOAH 32KOPHOFO NMEpHOAA,
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6.10. Harpysky Py, Tc, 0pu HaBaJ/ie 3aXOPHBIX MacC JbJa Ha COOpYXe-
HUe NMepneHIuKyJISpHO ero (ppoHTY HeoOGXomuMO onpenesaTb no QopmyJe

Py=BL3(4ps + pa + s+ ps) 174 (139)

rae B — nauHa yyacTka COOpYXeHHs Ha ypOBHe BO3JAelCTBHA 3amOPHBIX Mace, M;
L;— navHa ywacTka 3awmopa, NpMHHMaeMas PaBHOH MOJYTOPHOH IMHPHHE peKH
B CTBOPE COOPYXKeHHs, M;
Pi. Pa P3, Py — BEIHYHHBI AaBAEHHS bAa, onpeneasembie no gpopmyaam 161 (126)—164(129)
n. 6.6 HacTosweil rAaBLl; NPH 3TOM TOJAUIMHY 32KOPa HEOGXOXHMO IPHHH-
MaTh COTrAacHO TpeGoBaunam m. 6.9 nacrosumeil raaBel. CKOPOCTb TeuyeHHS
BOLbl H YKJIOH BOJHOH NMOBEPXHOCTH B MecTe O6Pa3OBaHMs 3a}O0pa NOJK-
Hbl NPUHHMATHCA MO JAHHBIM HATYPHBIX HaGaloleHHil, a IPH HX OTCYTCT-
BHM—IO 3HAMOTHH ¢ JAHHBIMH HATYPHBIX HaOMIOKeHHH IAA CMEKHbIX pailo-
HOB, ’
6.11. Harpyaky ¢, Tc/M, OT HaBa/ia 3a)KOPHbIX MaccC JibZa Ha €IHHHLY
JJIHHBl COOPYKEHHsI, PacIlOJNOKEHHOTO NapaJje]bHO HanpaBJeHHIO TeyeHMs
(a Taxxe Ha Oepera) Heo6XoAUMO ONpeAesdTh 10 popMyae

p
G=tF 175 (140)

rae & — ko3 dHIMEeHT, NPHHUMAEMbIii pPaBHLIM AJs NecyaHbix Geperos—0,7; rAMHUCTHIX—
0,8; craapubix—0,9;
P, u B — o603nauenus Te xe, uro B n, 6.10 Hacrosumeit raasbl.

INpumep 41. Onpenenutp Harpysky or AeHCTBHS 3aXKOPHBIX Macc JbAa
Ha ONOpy MocrTa.

Hcxonuble nannele: paiion coopyxenus — 6acceiin p. Jlensl; Gepera nec-
yaHble; GopMa ONopLl B MJaHe — TPEYroJbHHK ¢ YIJIoM 3aocTpeHus 60°; wu-
pHHA ONOpPbl HA YpOBHE BO3LEHCTBUS 3aXKOPHBIX Macc Jbga B=4,3 M; WupH-
Ha peku Bp=400 m; cpemnsa ray6uHa NOTOKA NPH pPacXoAe BOAbI 3a2KOPHOrO
nepuona H=8 M; ckopOCTb TeyeHHS BOAB B NOA32XKOPHOM CEYEHUH Up=
=2,1 m/c; MaKcuMa/ibHasA CKOPOCTb BeTPa B TMEPHON BO3AEHCTBHA 3aXKOPHBIX
Macc Jbaa obecneyeHHocTbio 1% Wy=23 M/c; YK/IOH NOBEPXHOCTH NOTOKA B
moa3axopHoM ceyenuu {=0,003.

Pacuernble nannble: To/MMKHA 32XK0pa corJacHo 1. 6.9 npuHuMaeTcs
paBHOM.

h;=0,8H=0,8:8=6,4 m;
KoadpuuuerT GopMel onopsl mo Taba. 83(29) m;=0,59; nauna yyacrka 3a-
JKopa corsacHo . 6.10
Ly;=1,5-400=600 m;
1o gopmyaam 161 (126)-— 164 (129):
p1=5-10"%212=22.10"3 1¢/u2;
6,4-2,13
ps= 0,06 50— 2,3-10"3 TC[M2;
p3=10,92-6,4-0,003 =17,6-10~ 2 1c/u3;
Pe=2-10"6.232 =11.10"3 r¢/mz;
£=0,7 no m. 6.11.

Pemenue.

Harpysxa, BogHuKaloiast npy Npope3aHuH onopbl MOCTa 3aXKOpHOH Mac-
coii, no ¢opmyne 173 (138)

Py =12.0,59-4,3-6,4 =195 Tc.

Harpyska npu HaBajie 3aXKOpHBIX MacC Ha ONOpPY MEPHeHAUKYAAPHO Ha-

npasJieHHIo Tedenus no opmyae 174 (139)

Py =4,3-600 (4-2,2-1073 4+ 2,3.10734-17,6-10~3 4 1,1.10~3) = 77 rc.
To ke napa/sienbHO HanpasJ/eHHIO Teuenus no Gopmyie 175(140)
77
Q= 0,7"-}— =12,5 T¢/m.
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Harpyak oT npuMep3iiero X COOpyMXeHHio JeAsHOro 1moKkpoBa
NpPH H3MEHEHHH YPOBHS BOJBI

6.12. BepTuka/abHYIO HATPY3KY OT MPUMEP3UIEr0 K COOPYKEHUIO NeARHOT0
nokposa P, TC, npu M3MeHeHun yposus soabl (puc. 109(37)) neoGxomumo
onpenensiTe no bopmy.e

J—
Py = 20Bur, l/flg—, 176 (141)

rae B — aamHa yyacTka COOPYXKEHHs Ha YPOBHe AeHCTBHA JbAa, M; U — CKOPOCTh NOHMMe-
HHS WJIH TOBLIEHHS YPOBHR BOIH, M/U; T — BPeMs, B TCUGHNE KOTOPOIO IPOHCXOMHT nedop-
MalHs JeJAHOTO NOKPOBAa NPH TIOHHKGHHH H/H NOBBILUEHMH YPOBHA BOAb, 4; @ — Gespas-
MepHasa QYHKUMS BpeMmeny, olipefenseMast no Gopmyse

3-10¢
® =14 —— [5 +50(1 — e~ 0y}, 177 (142)
hy u u — o6o3HaueHHUs Te XKe, uTo B 1. 6.7 HacToswWel IVIaBh.
1 -
CKOpOCTb NOHMKeHHs I;LI‘IOBI:I ) ny
lIeHHS] YPOBHA BOAM U=-——, TJe yan
1

W — HauboNblIAA BEJHYHHA MOBHI-
IIeHHS WY NOHMKEHHA YPOBHS BO-
Obl, M, HabJoQaeMas NpPH MaKCH-
MaJibHbIX ¥ OJH3KUX K HUM TOJMIH-
Hax Jbla H onpenesseMasi o MHO-
roeTHHM JaHHLIM. Jluana3on pac-
CMATpUBAEMBEIX TOJLWHUH JbJa B
KaXIOM rofy ROJIKeH ObITh He Me-
Hee (0,75+1,0)h;:. 3mecs U B dop-
myne 176 (141) caenyer npuHEMaTh
717y, Tie o0o03HaueHHe T2 NOsAC-
newno B 1. 6.13.

6.13. Harpysxy B Buie H3ru-
Gaiouero Momenta M, Tc .M, Boc- Puc. 109 (37). CxeMHb K onpeneneHuio

HAarpy3oK OT NpHMeEp3ILero K coopy-
MPpHHHMAEMYIO  COODYXKCHHEM  OT  sayuio gegsHoro NOKPOBA TPH H3Me-

NpHMeP3Iero JeAAHOr0 IOKPOBa Hennwu ypoBns poxh (YB)

NPH MOHMKEHHH HAM TOBLIEHHH  a~npy Nomorenn VB; 6—npy nossiueutin VB,
- C C.

ypoBHs Boas! (puc. 109(37)), xeob- YPODEHb BOAW TPH ACAOCTAD

XOAMMO OTNpeAeasiTb mo (popMyJe
M =200Bur, Péi, 178 (143)

NPH 3TOM TPefenbHoe 3Hauenue yarubammero moMenta Myp, ¢+ M, He NOMK-
HO 6bITh GOslee onpenensieMoro no dopmyJe

~ Bhtsz’Rc’
"SRy R

rae Rp' 1 R’ -—npefeisl NPOYHOCTH NPH PAacTAMEHHH M cxatud AedopMupyiomerocs
JelSHOro JIOKPOBA, TC/{M?, BhluHCAAEMBle 1O (OpMYdam:

(14 2&p), 179 (144)

_ fons,

Ry =Rpe *; 180 (145)
_ o0y

RS =Ry ¥ ; 181 (146)

Rip 1 Ryc— Ccpenie 3uaueHus NMpefenoB TEKYYecTH JbjJa COOTBETCTBEHNO HA pacTsxe-
HHE W CXaTHe, TC/M?, onpelenseMble MO OMLITHLIM JailiHbIM, a INpPH KX OT-
CYTCTBHH JlonyckaeTcs npuHuMarth no tadn. 87 (33),
Ty — BpEM4, U, B TEUEHHE KOTOPOTr0 YpOBEHb BOIBI H3MeHAeTCA Ha BeJIWYHHy,
P4BHYI0 TOJLIHHE JDbJA;
400y
kp— k03bdUIHEHT TPUHHMAEMBIA B 3aBMCHMOCTH OT BENHUMHEl ¢ ¥ | paBHbIM

11 161 -




_ 400+,

e kg
0,8 1
0,85 1,5

0,9 u 6onee 2
B, hi, p — oGo3Hauenus Te Ke, 4To B 0. 6.7 Hacrosulell r1aBel,
Tabauya 87 (33)

IMpeneabl Texy4ecTH Jbja

eMmneparypa Jvaa £,, °C
T PaTypa JbAd iy, Ha pacTxeHue Ha CxaTHe

Ryp Te/M? Ryer e

BerHHH YacTb JCAAHOIO IIOKPOBa

or 0 1o —2 70 180

or —3 g0 — 10 80 250

or — 11 xo —20 100 280
HuxHsia yacTh Jejsinoro nOKposa

or 0 no —2 50 ' 120

O60o3Hauenne #y, °C, TO e, yto u B I, 6.7 HacroAueli raaBbl,

Omnpenenss BeauunHbl Rrp H Rre 1o Tabauue 87(33), caenyer temnepa-
TYpPY Jbja £y IPH NOQbeMe YPOBHS BOJABI IPHPABHUBATD HYJIO, a IIPH ONyCKa-
HHH YpOBHSI BOAbI — NPHHHMATL fx={FcNo, TAE fc— CpelHeapHbMeTHUECKAS
H3 CPEeJHeCYTOYHBIX OTPHIATE/NbHBIX TEMIEPATyp BO3ZyXa 3a NepPHOM H3MEHe-
HHsl YPOBHSI BOJB; Mo — onpenensenca no popmynam 170(135) u 171 (136).

6.14. Bepruxanbnylo Harpysky Pij, TC, Ha OTZEJbHO CTOALLYIO ONOPY
(uny cBafHBIA KyCT) OT NPHMEpP3LIEro K COOPYKEeHHIO NeASHOr0 NOKPOBa NpH
M3MEHEHHU YPOBHS BOALI CJASAYET ONpenesiTh no popmye

Py = kcRyhs?, 182(147)

rae Ru, hi — oBosnauenns te xe, yto B I. 6.1 u n. 6.7 Hacrosweli raasel; ke — Geapasmep-
HBli kosdhduuyesT, npuinmMaeMblii o Taba. 88(34).

Tabauya 88(34)

d
3uaueHie % 0,1 0,2 0,5 1 2 3 5 10 20

Kosdduuuent & 016 | 0,118 | 0,22 | 0,26 ; 0,31 | 0,36 | 0,43 | 0,63 | 1,11

O6osnauenue d — auaMeTp ONOphbl (WJH CBAHNOrO Kycra), M

Ipumevanue., [Ipu npamoyroabHoli ¢opme OMOpH B NIAHE CO CTOPOHAMH 4
H b, M, JOnycKaeTcqd €e ,IXHAMETP® NPHHHMATb DPABHBIM dV ab, u.

ITpu paccrosuun Mexny onopaMu Menee 20 A; HaTPY3Ky OT npHMep3Lie-
r0 K COOPY2KEHHIO JIeiSTHOPO IOKPOBa HEOOXO0AHUMO ONpPeNeJsATh COracHO Tpe-
6oBaHuaM nm. 6.12 u 6.13 nacrosumes riasbl.

1. Harpysky ot neficTBHs npuMep3lIero JbAa MOXHO He YUUTHIBATh, KOT-
Ja H3MeHeHHe YPOBHS BOALI HA BEJMUHHY, PABHYIO TOJIIKHE JIbJa, TIPOHCXO-
JHT B TeueHue Mecsua n GoJiee.

2. ®opmyaia 182(147) mMoxkeT npUMeHSTHCA [1J51 CBAHHOrO KyCTa, B KOTO-
POM paccTOSiHHE MeKAy CBasiMH He MPEBHIIIAET OAHOTO MEeTPa; B IPOTHBHOM
cayyae CjefyeT DPaccMaTPHBaTh KaXAYl CBal0 KakK OTAe/JbHYIO ONOpY.

Ipumep 42. OnpenennTs JeOBYIO HArPy3Ky Ha BePTHKAJBHYIO CTEIKY
IPHY NOBBHILIEHHH YPOBHS BOXBL.

Ucxonuble panHple: MakcHMaJbHAs TOJIIMHA JIEASHOTO TNOKPOBA
1%-Ho#i o6ecneuyennoctn h;=1,0 w; naubonplias BeAMYHHA NOBHILIEHHA
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ypoBra w=1,0 M; cooTBeTCTBYIOWHA BeanunHe @w=1,0 M nepHol BpeMeiH
71=200 u; cpeaneapudMeTHUSCKas H3 CPENHECYTOUHEIX OTPHLATEJBHBIX TEM-
nepaTtyp BO3AyXa 3a NEPHOA MOBLILIEHUS YPOBHS BoAHl fc=-—6° C; HanMeHb-
Ias TOMIMKHA CJIOS CHera Ha JbAy 32 pacueTHbi nepuoa hAe=0,1 M; cpexnas
cxopocTs Betpa W=9 wmlc.
Pacuernbie gannne:
CKOPOCTb TIOBBLIILIEHHS YPOBHSI BOLKI
u = 210% = 0,005 m/u;

OTHOCHTE/IbHAA TOJLUMHA JeAsSHOTO NOKpoBa no dopmyaam 170(135) u
171 (136)
1

1414301 + ————x

= 0,85;

o= 2
2015103
TeMnepatypa JeIsSHOro NoKpoBa

ti=—6:0,86=—5,1°C;
K03 HIKeNT BA3KOCTH AbAa npH tx=—>5,1°C no dopmyne 167 (132)

po=[3,3 —0,28-(— 51) 4 0,083.(— 5,1)2] -10¢ = 6,8-10¢ 1c-/m%;
BPEMH, B TEUEHHE KOTOPONO YPOBEHb BOJEI H3MEHSeTcs Ha BeJHUYHHY, PABHYIO
TOJIILHHE JIbAA,
h, 1

B =y =000 — 20 %

IPUHUMAeM, COOTBETCTBEHHO MOsACHEHWsaM K m. 6.12, =t =1, =200 u;
GeapasMepHas yukuus Bpemenn ® mo dopmyae 177 (142) npu ¢, =200 u
=1+ %%-{200 +50 (1 — e~ %0)] = 110;

NP MOBBILEHUH YDPOBHA BOJAW, Mo Taba. 87 (33) mpu Temmepartype, pas-
HOH HYy.JIO0,
Rip =50 1¢/M% Ry = 120 c/M%;
koahduuuedt ke =1 npu
__;420_‘1_,' - 400-200
e " =g S8 _(31208;
npeaensl npoynoctn R, u R, mo dopmyaam 180(145) u 181(146)
Ry =50-0,31 =15 1c/m%;
RS = 120-0,31 = 37 1c/M2,
Pewmenne
Beprukanbhas uarpyska mno ¢opmyne 176 (141) mpu B=1 m

4
Pyo = 20-1-0,005.200 11130= 6,2 Tc.

Benuuuna usrubaromero mMomenta no dopmynaam 178 (143), 179 (144)

M =200-1-0,005-200 Tl—d_lg TC'M;

1.15.37
an_m(l-l—Ql)_S.?» TC:M.

Corsacio n. 6.13 B KauecTBe paCueTHOIO 3HAUEHHs TpHHUMaercsi M=
=53 tc M.

Mpumep 43. Onpenenuth BepTHKAJNbHYIO HATPY3Ky Ha OTLEJBHO CTOS-
Y0 HPAMOYFOJABHYI) ONOPY OT HPHUMEp3IIero K COOPYKEHHIO JeJAHOro Io-
KpoBa NpPH H3MEHEHHH INOPH3OHTA BOAHL
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Hcxonuble paunnple: Toamuua abga 1%-wo#t obBecneuensoctd hi=
=0,5 m; conenocts paa S<1%o; cperHeapudMeTHUECKAA U3 CPEIHECYTOU-
HBIX TEMIIEPATYD BO3JyXa 3a [IEePHOT H3MEHEHUS TOPH30HTA BOAMI fo=—20° C;
pasMep NpAMOYro/bHON OmOpPH 6X5 M.

PacueTHble faHHBE:
npefes NPOYHOCTH JbAa Ha cxkartHe no tabu. 81(27)

R, = 130 1c/m2;

npejies NPOYHOCTH JbJa Ha u3rub mo dopmyne 148(114).

Ry= —2— 130 = 97,5 1c/m%;

«IHaMEeTp» NPAMOYIONbHON ONOPH COIACHO NPHMEUaHHIo X Tabi. 88(34)

d = V—6'_5 = 5,5 M;
6e3pasmepHblil Koapduuuent ke=0,68 no ratsn. 88(34) npu
d 55
7 o5 =1h

Pewenue.
Harpyska onpenensierca no gpopmyse 182(147):

P,=0,68-97,5.0,52=17 c.



NPHJITIOKEHHSA

Hpunroscenue 1

3JIEMEHTDBI BOJIH HA OTKPBITBIX H OTPA)KJEHHBIX AKBATOPHSX

1. Tlpn onpeneneH\y 3JeMEHTOB BOJMH HA OTKPHITHIX H OTPAXKIEHHBIX akK-
BaTOPHAX HeOGXONHMO YYHTHIBATh CJeAyioLine BOJHOOGpa3yiouiue PaKkToOphi:
CKOPOCTb BeTpa (ee BeJHYHHY M HanpaBjeHHE), MPONOJKUTENHHOCTb Hempe-
PHIBHOIO ACHCTBHA BETPa Haj BOAHOI MOBEPXHOCTHIO, pa3Mephl H KOHGHrypa-

Tabauya 89(35)

Pacuernasn
ofecneden-
HanmeHnoBanne THAPOTEXHHU- HOCTb BH-
YeCKHX coopy)xemm €OT BOJH
B CHCTEME,
%
CoopyxeHHs1  BepTH-
KaapHOro npoduas . . . 1
CKBO3HBIC COOPYMHEHHS
¥ 00TeKaeMblc Mmperpajbl
KJaacca:
Lo s oo 1
P 5
nLIv. ... ... 13
Beperoykpenurenbhble
COOPYKEHHSA Kaacca
| 1
I, wv ... ... 5
CoopyKeHHus OTKOCHO-
FO NPOMHAA C KPENIeHH-
eM:
GeTOHHBIMH NJAHTAMU 1
KaMeHHOH HabpockoH 2

Mpumeuwanus: 1. Ilpuonpene-
MEeHHU HaTPY30K Ha COOPYIKEHHS He-
06X0ORMMO NPUHUMATE BHICOTY BOJA-
Hbl 33aJaHHOH O6eCNmeyeHHOCTH A; U
AMHHY BOAHL B mpejenax oT 0,8\
no 1,4\, COOTBETCTBYIOILYIO MAaKCH-
MaJbHOMY BOJMHOBOMY BO3ZeHCTBHIO,

2. Pacyersyio 0O6ecneyeHHOCTh
BOJMH B CHCTeMe HEOOGXOLMMO MpH-
HUMATh:

NpH OnpellefieHNH  3allH-

LEHHOCTH MOPTOBLIX aK-~

Batopuit . . . .. ... 5%
NP ONpefeleHHH HAKaTa
BOXH . . . . ..... 1%

3. INpu HazHAYeHHH BHICOTHBIX OT-
METOK CKBO3HBIX COOPYKeHHH, BO3-
BOAHMMBIX HA OTKPBITHIX AKBaTOPHSX,
RONycKaeTCA pacyeTHylo obecre-
YEHHOCTb BBICOT BOJH B CHCTEME
npunumarh 0,1% npu HajpxexalieMm
0B0OCHOBAHHH.

UHI0 OXBaueHHOH BETPOM aKBaTOPHH,
peabed AH2 W TAyOGHHY BOJOEMa C yue-
TOM KOJie6aHHH yPOBHS BOJBIL.

2. PacyeTHble ypOBHH BOABI U Xapak-
TEPHCTHKH BeTpa HEOOXOJHMO Ompeje-
JATh 10 PE3yJbTaTaM CTATHCTHYSCKOH 06-
paboOTKU JAAHHLIX MHOrOJeTHHX (He Me-
Hee 25 set) psAnoB HabmonaeHuit B Ges-
JIeJlHble CE30HBl, NMPH 3TOM pacyeTHHIE
YPOBHH BOABI HOJIKHBI ONPEAEASITHCS C
YU€TOM TNPHJAHBO-OTJAHUBHBEIX, CTOHHO-HA-
FOHHBIX, CE30HHBIX H TOAOBBIX KOJebaHHi
ypoOBHell.

Tabauya 90 (36)

OGecrneyeHHOCTs pace

YETHHIX YpOBHEH BOAH,

HauMenobanue Geperoykpenu- | 9%, NpH KJaacce COOpy-
TeJbHbIX COOPYKEHHT HeHu#t

11 111 v

1. [TognopHbte rpaBUTa-
LHOHHbIE CTEHbl (BOJHO-

SallHTHBIE) . . . . . . . 1 25 50
2. Byunl H noaBOJIHbIE
BOJHOJAOMBI . . . . . .| — —_ 50

3. Beperoykpenurenn-
Hbl@é COOPYKEeHHS OTKOC-
Horo mnpoduas (BOJIHO3A-

WHUTHBIe Aam6ul) , . . .| 0,1 0,5 1
4, VckyccTBeHHbIE Mf-
HHU:
a) 6e3 coopyxeHuH — — 1
6) ¢ COOpPYXeHHIMH
(6yHbl, TOABOJHBIE BOJ-
HOJOMBI) . . . . ., .| — — 50

Mpumeuvanus: 1. Jna Geperoykpemnu-
TeabHbIx coopyxenuii I1 # Il xaaccos, a Tak-
we 1V kaacca (nn. 3, 4a) o6ecneyeHHOCTh pac-
YeTHbIX YPOBHeH HeOGXOJHMO NpHHMMATh NO
HaWBBICUIHM TOJNOBLIM YPOBHAM,

2. Jlas GeperoykpenuTeibHbIX COOpYKe-
Huit 1V kaacca (mm. 1, 2, 46) o6GecneueHHOCTD
pacueTHBIX ypoBHefi HEOOXOAMMO NPHHHUMATD
[0 CPeIHEeroj0BLIM YPOBHAM,
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3. PacyeTsl 3J1eMEHTOB BOJIH HEOGXONHMO NPOU3BONHTE C YIETOM Je/IeHHs
BOJI0EMa Ha CJIeIyIOlIHe 30Hbl N0 raylune:

ray6okoBoaHast — ¢ ray6unoit H>0,5 Ay, rle AHO HE BIHSET HA OCHOB-
Hble XapaKTEPHCTHKH BOJIH: _

MeaKoBoaHAsA — ¢ rayOuHOl 0,5 Arg == H > Hyp, Tie AHO OKa3bIBaeT BAUA-
HHE Ha PAa3BHTHE BOJIH U HA OCHOBHbIE HX XapakKTEePHCTHKH,

npnboiinas — ¢ ray6unolt oT Hyp 10 Hyn, B npenenax koTopoil HauMHa-
eTcs U 3aBeplliaeTcs paspyuleHHe BOJH;

npHypesoBasi —c ray6uHONl MeHee Hyg, B mpejesax KOTOPOi !OTOK OT
paspylleHHEIX BOJIH NePHOAHYECKH HaKaThiBaeTcs Ha Oeper.

4, HpH onpeaeyicHHH YCTOI?!'-[HBOCTH H NPOYHOCTH THAPOTEXHHYECKHX CO-
OPYXOHHI U UX JIEMEHTOB PACUETHYIO 0GECTIEYEHHOCTh BEICOT BOMH B CHCTEME
He06X0IUMO NpuHAMATDL Mo Taba. 89(35).

PacueTHble ypoBHUM BOABI

5. Bricoty BetpoBoro Haroxa Ah, M, cleqyeT, KaK NpaBuJo, NPHHAMATD
NO JaHHBIM HATYpHbIX HAaGJIOAEHHH, a IPH HX OTCYTCTBHH (6e3 yueTa KOoHdH-
rypauuu GeperoBoii TUHUH ¥ pesbeda AHA) JoNMyCKaeTcs onpeiensiTh no ¢gop-
Myne

2X
AR =2-10"6 ‘ZH €os a, 183 (148)

TA€ O — YIOJ MEXAY NPOAOJBLHOI OChIO BOJAOEMA M HanpaBlicHHeM Bempa, rpaf; X — mpoTs-
KEeIMIOCTh OXBayeHHOH BETPOM aKBaTOPIH, M.

6. MakcuMaJbHblil pacyeTHBHIH YpPOBEHb BOAB JJISL ONpejeseHHs BHICOT-
IBIX OTMETOK CKBO3HbIX COOPYXEeHHIl HA OTKDBITBIX aKBAaTOPHAX HEOGXOLHMO
MpHHUMATh A coopyxenunt I u Il knaccop ¢ oGecnewenHoctsto 5%, a ans
HI n IV knaccoB — 10%.

[Ipn npoekTHpoBaHUM GeperOyKpemnHTeNbHbBIX COOpYXeHHH obecmeuen-
HOCTb PacyYeTHLIX ypoBHeil BOAbl He0GX0AMMO nmpuHHMarh no Ta6a. 90(36).

1. O6ecneuenHOCTb HauBEICIINX POJOBBIX U CPEAHET0JOBHIX ypOoBlel cle-
Ayer onpeneasaTs no gopmy.e:

n—03
Fy =m-100%, 184

hlie 71— HOMCp uJeHa PAAA, PACNONOKCHHOTO B nopsake yGuianus ero wiexHos; N — obuiee
UHCJIO 4JIEHOB paja.

2. Pexxumuble QYHKIIMY, N0 KOTOPHIM ONpeAesAOT MaKCHMAa/bHBIA pac-
YeTHBIH YPOBEHb, CTPOAT NO PALY Ha6JI0AeHHH HAMBLICIIHX TOMOBLIX M Cpel-
HErofOBLIX YPOBHe# (1, M) 3a nepuos He MeHee 25 Jer.

3. ®opmyay 183(148) pexomeHpyeTcss NPHMEHAThb, F1aBHBIM 06pasom,
L5l 3aMKHYTHIX BOJ0EMOB (03ep, BOLOXPAHW/IHIL H T. I.).

4. B ycaoBusx, He oroBopeHHBIX B Hacrosuledl riase CHull, pacuerHbie
YPOBHH BOAb CJeAyeT NPHHHMATL Ha OCHOBE COOTBETCTBYIOLHX OGOCHOBA-
HHH.

Mpumep 44. OmnpefenuTb BHICOTY BeTPOBOrO HaroHa Ah past BojoeMma
C TOPH3OHTANbLHLIM AHOM TpH ckopocTH Berpa W=30 m/c u pasrone X=
=10 k™. I'ny6una BogoeMa H=10 M. BonoeM 3aMKHYTBHIH, yroJ MexAay rpo-
AOMbHOM OChIO BOMOeMA H HaNpaBJeHHeM BeTpa on=230 rpan.

Pemenue.

ITo ¢opmyse 183(148) BricoTa BETPOBOrO HaroHa

302104
Ak =2.107% —5r0--0866 = 0,16 m.

Mpumep 45. Onpenenuts pacyeTHbi YpOBEHb ANA yKpennenus Gepera
6ymamu (IV Ka1ace KanHTaJbHOCTH) M MOATOPHON T'DaBHTAUHOHHOM (BOJHO-
orGoiinoft) crenoit (II kmacc kanuranpuoctu). Ilepmon unabaoaenu#t Hag

166



yposuem N =25 set. Mcxonnele nawnbie npeicrasiens B Taba. 91 (croa6-

uws 1—3).
Tabauya 91
Yposuu, 1, M VYpoBun B nopaaxe yGbiBaHus
Fon cpeAHe- | Haumbicurne cpelnse- HauBshICIIHe
FOJ0BbIe | rofoBhie roa roAOBbIC rox roAoBbie
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 —024 1953 0,39
1960 —0,25 04 1972 —0,24 1972 0,34
1961 —0,26 0,0l 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 1955 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
Pemenne. CoriacHo TpeGoBaHHAM, NPHBEJEHHHIM B

m 6

(ra6a. 90(36)), Aas1 6yn HeOGXOAMMO MPHHMMATL OTMETKH YPOBHSA ¢ oGecie-
uennocTbio 50% N0 CpeXHErofoBHIM YPOBHSAM, a AJIsI OATIOPHOH TPABHTAIH-
ounoi crenst 11 xiacca — 1% 1no HAWBBICWIAM rOLOBBIM YPOBHSM.

M

~

10

S

e —

MWMW

[<]

o

7

5 10 20 3040506070 80 90 95 £

Puc. 110. OGecneueHHOCT rOZOBbIX YPOBHeit
1-cpenHeronosbie ypoBHH; 2—HAUBHICIIME ['OLOBbIE YPOBHH.

Pacnonaraem ucxonubie fanusie Taba. 91 B nopsiake yOnianus ypoBHel
(cron6usl 4—7), u no popmy.e 184 aas kaxzaoro n onpenensem Fy. [1o 3na-
uenuaM Fn 4 COOTBETCTBYIOLIHM MM HAUBBICIIKM TOAOBBIM H CPeHErOfOBbIM
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ypOBHSIM CTPOHM pexuMubie GyHkuuu (puc. 110). DkcrpanosnpyeM pexum-
Hble QYHKIHY B 061aCTh MaNLIX ofecneyeHHocTedl H CHHMaeM:

naa F= 1% 3navenune 1, = 0,93 M,
g F=>50% — Nep., 50% = — 0,25 M.

Pacuernbie XxapakTepuCTHKH Berpa

7. Tlpu ompeneneHHH 3JEMEHTOB BETPOBHIX BOJH H BETPOBOrO HaroHa
JOJIXKHBI IPHHUMATBCS 06ECIIeYEHHOCTH PAaCYETHOrO IITOPMA JJisl COOPYHKEHU
I, IT knacco —2% (1 pa3 B 50 ser) u III, IV kaaccoB—4% (1 pas B
25 ser).

HOnsa coopyxenuii I n Il knaccoB ronyckaercst oGecneyeHHOCTH pacyer-
Horo mtopMa npunuMath 1% (1 pas B 100 net) npu Hapjexaiem oGocHo-
BaHUH.

8. HasnaueHne 0TMeTOK rpeGHsl COOPYKEHHI OTKOCHOTO NpOoQHsa H HHX-
He#l TpaHUUBI KPENJIEHHS OTKOCA JOJIXKHO BBHIONHATHCS NPU 0GECIeYeHHOCTH
MaKCHMaJ/IbHOH CKOPOCTH BeTpa, npHHHMaeMoH no taba. 92(37), ans sapan-
110i1 06eCneYeHHOCTH PacyeTHOr0 YPOBHS BOALI.

TabGauya 92(37)

OfecneuenKoeTs pacter- Makcumaashoro] 1 u 5 25 50 75
HOro yposHd BOAbI, % Munamansioro| 100 75 50 25
O6ecnecYeHHOCPb I, 1l 20 8 4 2
MaKCHMalJbHOi CKO- 11 30 10 5 3
pocTH Betpa, %, AAd v 50 20 10 5
Kjlacca coopyxenuit

Mpumeuanuq 1. [pu onpeneneunn oTMeTOK rpebua
COOpYyXeHHil pacueTHbHIH ypoBeHb BOJBI HEOGXONAMMO MpPHHH-
Math Aag coopyxkeuuii I kracca—1% u II—IV kxraccoB—5%.

2. Pacuetupie ckopocTd Berpa Aas coopywensii I, I kaac-
COB HALIEXUT YTOYHATbL MO TANHBIM HATYPHBIX HaGmolenufl
B MepPHOJ CTOSHHMS PACUETHbIX MAKCHMAJAbHBIX yPOBHEH.

9. Pacyetasi CKOpocTh BeTpa JOJUKHA ONpeflefsiThesl Ha Bhicote 10 M
1aj ypoBleM BOAL no gopmyae

W=~rW, 185(149)

rde k;— xoshUuuenT, npuHuMaemblli npn 2=5 m— I,1; npu 2=10 M— [; mpu 2=20 M
u Gosace — 0,9; W, — okopocTb BeTpa, H3MepeHHasi Ha BBICOTE 2, M.

Mpumeuanne JauHbic Mo CKOPOCTAM BeTpa, H3MepOHHLIE 10 duiorepy, Heo6X0aH~
MO KOPPEKTHDOBAThL NyTeM YMHOXeHHs HX Ha Ko3(hdHIMEeHT %y, NPUHMMaeMbii PaBHBIM:

npu ckopocit Betpa 10 M/jc n Menee kg=1,
TO Xe 15 mjc ky=0,9
» 25 mfc u Goree £kg=0,8.
10. O6ecneuentocts Fy, %, ckopocTu BeTpa HEOGXOLHMO ONpPENeaATh 10
tdopmy.e

t
F, =417 -m, 186 (150)

rhe ! — HenpepbiBHAS NPOLOKUTENLHOCTh NeHCTBUA BeTPa, 4; N — uHCaI0 AHell Habaomenuit
B rojly 3a Oe3seaHblll epHOA; A, — 33aAaHHOE UHCO JET; Pw — IOBTOPSIEMOCTb BOJHOONAC
HOro HampasJienus BeTpa (B LOJIAX eNMHHUH OT CYMMBl NOBTOPSEMOCTH BCeX HANpaBJCHMIl).

[Tpu oTCyTCTBHM CBEAEHHI O NPOXOIKUTENPHOCTH AEHCTBUA BETpA JONY-
CKaercsa /s npeABapHUTENLHBIX DacyeTOB NpUHUMATh t paBHBEIM: AJas BOLO-
XpaHuauuy u ozep 6 u; ana mopeit 12 u; a1a okeanos 18 u.
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Pexumuble GyHKUMH CKODOCTH BeTpa CTPOAT HA KJIETYaTKe BEPOSTHO-
crefl (puc. 111) jas BO/IHOOMACHBIX HampaBJeHUH MO 3HAUEHUAM CKOPOCTH
Berpa W, M/c, H COOTBETCTBYIOMUM UM obGecneuenHoctam F, Y% (npumep 46).

11. PacueTHble CKOPOCTH BeTpa npH pasronax MeHee 100 KM gomyckaercs
ONpeNe/ATh MO JAaHHLIM HATYPHBIX HaGJIOfEHHH Haj MaKCHMAaJBHEIMH eXe-
TOAHBIMK 3HAYEHUAMH CKOPOCTel BeTpa 6e3 yueTa HX NPOAOJNKHUTEIbHOCTH.

£ 2o
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0,050
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» " o on o
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400
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40
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760

20
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80

2z 3 %« & 20 30 %0 30 W, Mfc

Puc. 111. Knetyarka BeposTHOCTeil.

ITpu npoeKTHPOBAHUH COOPYKEHUI OTKOCHOrO Mpoduas pacuetnas oGec-
NeYyeHHOCTh CKOPOCTH BeTPa MO PANY MAKCHMAJBLHBIX €XETOZHBIX €ro 3Haue-
HUA HaxXOJLUTCS B COOTBETCTBHM € M. 7 HACTOSLILErO MOJIOXKeHHs, a obecneuen-
HOCTb YPOBHA IIPH OTpeJeNeHHH OTMETOK TpeGHs COOpYXKEeHHUl NpUHUMAaeTcs
no npuMevanuo 1 Ta6a. 37.

ITpn HeobxomuMocTH yuera obecneueHnoctell yporust menee 1% pacuer-
Hast ckopoCThb Berpa aJs coopyxeruit I, 11, 11T u IV xnaccoB npunuMaercs ¢
o6ecneueHHOCTbIO, pasroil 50Y%.

12. PacueTHple cKopocTH BeTpa npu pasroHax Gosee 100 Km ciepyer
ONpeJe/iarTh ¢ YYeTOM X NPOCTPAHCTBENHOTO PACIpeIe/eH s,
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Ilpu npensapuTebHOM ONpefEJEHHH 3/IeMEHTOB BOJIH JAONMyCKaeTcs Hau-
6oJiee BeposTHOE 3HaueHHe mpejeJbHoro pasroHa Dpp npHHHMaTh 1O
Ta6a. 93(38) an1a 3aganHOi pacyeTHOH CKOPOCTH BeTpa.

Tabaruya 93(38)

Ckopoctb Betpa W, M/e 20 25 30 | 40

3navennst npexenb- | Ha Mopax 800 | 600 | 300 100
tioro pasrona Dy, kM | na okeanax | 1600 | 1200 | 600 | 200

IMpocTpancTBeHHOE pacnpeneseHdHe CKOPOCTH BETPA YUHTHIBAIOT MyTeM
TIOCTPOEHHS! NOJIeH BETPa, PACCUMTHIBAEMBIX 110 CHHOMTHYECKHM KapraM. Pac-
4eTHhle CKOPOCTH BeTpa B KaXIOd TOYKe KapThl He06X0LHUMO Onpefe/siTh Mo
rpadukam, npuBefeHHbIM Ha puc. 112 u 113. [To 3naueHunio paanyca KpHBHU3-

/3,-
42
~L
3 N N7
34 N ~
’ NG \\
30 P ~L
<J
26 LN
: AR ~
’ N \\\\ |~ J
44 7.+ /_:? ]
10 -1 -—— [ /‘w?' J. _/".,. s e e e
S N R _,_._Jlﬂ:;gz ==
Y 4 5 6 8 W 1 ##%B

oy §pad. mepud,

Puc. 112, Tpaduk ang onpepeaenus ﬁr

I~ yHKTOHNYeCKas KPUBH3HA H306ap; //—aHTHUNKAOHMTECKas KPHBHIHA H306ap;
1—(8°< —0,5); 2—(~0,5<A1°<—0,1); 3—(0.1<Af°<2,0); 4—(A¢°>2,0).

#mbl 1300ap Ryn, Npal. MepHA, ¢ YUETOM DA3HOCTH TeMNEPATYpP BOALI H BO3NY-
xa At, °C, ans UMKJIOHHYeCKO# (Koraa u3oGaphl oGpallleHbl BHINYKJIOCTBIO B
CTOpOHY GoJiee BLICOKOIO JaBJIEHHS) HJIH aHTHIMKJIOHHYECKO! KPHBH3HBI H30-
6ap (xorna M306apbl obpallleHbl BHIYKJIOCTBIO B CTOPOHY GoJiee HH3KOrO
AaBieHus) no puc. 112 ompeneasior ko3pdUUHEHT PBr. 3aT€M HAXOAAT OpoO-
usselenne dy=dnpBy, rae dn, rpaj. MEpUI., — PACCTOAHHE MeXAY H300apamu
B OKDECTHOCTH PacYeTHON TOYKH, NpoBeAeHHLIMH uepe3 5 M6. Ecin usobapn
TMpOBeJeHbl He yepe3 5, a uepe3 n M6, TO paccrosiHue d, YBENHYHBAIOT B
5/n pas. I'lo 3navenuio dr, rpaj. Mepus., H WHpoTe @, rpag, no puc. 113 on-
peneasior ckopocTs Betpa W, m/c (npumep 47).

Hanpasienne Bempa He06X0AUMO OTKJIOHATHL OT H306aphl B CTOPOHY HH3-
Koro nasjienns Ha 10 rpanycos.

Ho tunoBbiM mosisim atMocdepHOro aaBijeHus (CHHONTHYECKHM KapTam)
CJefyeT CTPOHTb THIOBLIe NoJis BeTpa (mpumep 48). 3a OCHOBY THNMH3ALWHU
NPHHUMAIOT HanNpaBJjieHHe M TPajlalliid CKOPOCTH BeTpa AJs TOH YyacTH aKsa-
TOPHH, B Mpejesax KoTopol mpeGyeTcs onpelesuTb 3AeMeHTH BojH. CHaua-
Jla KapThbl TPYNIHPYIOT 1O HAnpaBJieHHsM BeTpa. 3aTeM NpPOU3BOAAT pasje-
JieHHe 3TUX TPYNN KapT Ha NOArPYNNbI,C ONPEAETeHHBIMH IPAKALHAMH CKOPO-
cTu BeTpa (o6biyHO Yepe3 5 m/c). Jas Kax[oil rpafaliid CKOPOCTH B AAHHOM
Tpynme BHIYHCASIOT (MyTEM IIOACYETA YHCJA COOTBETCTBYIOIMHMX KapT) ee mo-
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BTOPSIEMOCTb, 4 TAKXKE CPEIHIOI ¥ HauGOJBIIYIO NPONO/KHTENbHOCTD, [last
KaXJol rpafanyy BbIGUPaIOT TakxKe HauGoJiee XapakTepHOe pacnpeeseHue
aTMochepHOro naB/leHHsl Hal Bcell akBaTopHeli GacceiiHa U MPOM3BOAAT pac-
yeT COOTBETCTBYIOLIUX noJei BeTpa.

B uTore nosnyyaior pasnHyHble THOBI U NOATHNbI NOJNEH BETPa H3BECTHON
NOBTOPSAEMOCTH ¥ IIPOJOJKHTENLHOCTH AeficTBHA. [To KaxaoMy THnoBoMy no-
JII0 BETPa OMpeeNsoT 31eMEeHTh BOJH H3BECTHON 06eCneyeHHOCTH B pacyer-
HOl TOUKe H CTPOAT Ha KJeTyaTke BepoaTHocTell (puc. 111) pexumnsie ¢pynk-

Wnfe 7 ,/ /
45 /
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w0 Ny
2 Y/ /1

A |/S/36
20 / £
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0 / /IA
9 ll'/
8 / / //
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A/ /

157709876 5 4 325 45 7 45 dr,2p0d mepud

Puc, 113. Tpaduk nas ompenenesus cxopoctn Betpa W M/c mo
napamerpy dr, rpai. MepHIL., U IIHPOTe @, rpaA.

LMH 3JeMeHTOB BOAH. 1o pexxuMHBIM QYHKUUSAM ONpefesioT 3HAUeHHs 3Jie-
MEHTOB BOJIH AJ1 pacyeTHOro wropma (puc. 121).

I puMevYaHHe. ﬂ,onyoxaé-mx HCNOAb30BaTh THNOBLIE MOJSI BeTpa, MUMelollHecd B
donnax I'mapomereocayx6ur CCCP.

Mpumep 46. Onpenenuts pacueTHylo CKopocTb BeTpa W ads BosHOOMAac-
HBIX HanpaBJeHHl, BO3MOXHYIO pa3 B 25 sieT, 3Has NOBTOPSIeMOCTh Ipajaunit
CKOpOCTH BeTpa [0 BOJIHOOTIACHbIM HanpasJeHusM, %, 1 IOBTOPSEMOCTb 3THX
Hanpasaennit (Tabn. 94).

HenpepriBHass npoao/KHTENBHOCTb AehcTBUS BeTpa =6 u. Axsatopus
He umeet JeaoBoro nokposa (N=365 cyrok). [ToropsiemocTn Berpa B
Ta6/1. 94 maHbl B IPOLEHTAX OT YHCJA CJy4yaeB HAGIIOREHHI AN KaX/J0T0 Ha-
rllgaanenuﬂ. Berep usmepsiica mo aHeMOMETPY, YCTaHOBJIEGHHOMY Ha BBICOTE

M.

Pewmenne. Ha ocuose ta6a. 94 cocrasasiem Taba. 95, moacuutbiBast
00eCnedenHoCTh NyTeM CYMMHPOBAHHS NOBTOPSEGMOCTH OT GOJIUIAX CKOpO-
cTeil BeTpa K MEeHbIIUM.

Ilo ganueiM Ta6a. 95 Ha KneTuarTke BeposATHocTel (puc. 114) cTpoum pe-
sKHMHble QyHKIHM cKopocTn BeTpa. KpuBble skcTpanosaupyem B o6acTb Ma-
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Tabaruya 94 Tabruya 95

BoasoonacHeie Boaxoonachbie
I'paiamuu ckopocTH, Mfc HANpaBeHNa Ipanatum cxopocr, HanpapaeHns
c3 |ec3| ¢ Mje cc
C3 3 [
0—5 88 | 82 | 75
5,1—10 11,4] 145] 19 0—5 100 | 100 | 100
10118 b1 28| 46 5110 12,03 | 18,03 251
90'1—95 e o1l 093 10,1—-15 0,63] 3,53| 6,01
, s » 15,1—20 0,03| 0,73] 1,41
25,1 u 6oaee — | 0,03] 0,08 20'1—25 013] 0731
[ToBTopsieMocTs Ha- 251 1 60 - 003| o
npaeaenusa P, (B 1o- J aee - ) 08
JSIX €XHHULBI) 0,1] 0,43 0,25

abix obecrnevennocTell. O6ecneuenwnoctn Fp pas B 25 qer (ta6a. 94) Bbiume-
naeM no dopmyaé 186 (150) ans xaxmoro 3 HanpaBJeHHl BeTpa.
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Puc. 114. K npuMepy nocTpoeHus pexHMHBIX (yHKuuii ckopocTeit BeTpa
1-C3; 2—-CC3; 3—C.

4,17.6
[Monyunm pas C3 HampaBieHus BeTpa F25=m=0,027; aHa-

aornuno aas CC3 F,; = 0,006, aas C F,; =0,011. C puc. 114 cuumaem
CKOPOCTH BeTpa ¢ ofecrneueHHocThio 1 pa3 B 25 aer: W =15 m/c (C3),
W =31 mjc (CC3) u W=233 m/c (C).
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NMpumep 47. TpeGyencss HalTH CKOPOCTb BeTpa Ha BhicoTe 10 M ana win-
porsl ¢=40 rpan npH UHKJIOHHYECKOA cHCTeMe H306ap, pajnHyce KPHBH3HbI

u306ap Ryy=10 rpaa. MepHA. H Pa3HOCTH TeMINiepaTypbl BOABLI H BO3AYyXa
At=1,0°C.

7250
s

20°

45°

35

Puc. 115. Tunosoe Gapuueckoe moje (2) W COOTBETCTBYIOlIEE €My
nose Berpa (0).

Paccrosinue Mexay H3ob6apaMu dn B OKPECTHOCTH PacyeTHOH TOYKH, IIPO-
BeJleHHLIMH HA CHHONTHYECKOd KapTe uepe3 5 M6, pasxo 1,5 rpan. mepun.

Pewmeunne. Ucnompdys rpadpuk, npuBefeHurt Ha puc. 112, no Rwu=
=10 rpax, A{=1,0°C, npa NHKJIOHHYECKON CHCTEME H306ap onpeensieM fr=
=1,72.

ITo rpadnky, npuBenenHoMy Ha puc. 114, no BeIYHCAEHHOMY dr=dppr=
=1,72.1,5=2,6 u ¢=40 rpax onpegensiem ckopoctb Berpa W=15 mlc.
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Mpumep 48. Nano (puc. 115,a) TunoBoe GapHuecKoe moJe AaBAeHUs
(cuHonTHyecKas KapTa). Tpe6yencss pacCUHTAaTh THIIOBOE I0J€ BETpa.

Pewenue OnpenensieM CKOPOCTH BeTpa B pacueTHBIX Toukax P; Ha-
TipaBJieHWe BETpa B KaXIOH TOYKE OTKJIOHAeM Ha yroa 10 rpax B cTOpouy
HH3Koro jgasJenus (puc. 115,a). ITo pesyabTatam pacuyera CTPOHM THIOBOE
- noJe Berpa (puc. 115, 6).

daeMeHTH BOJH B rayGoxkoBopHOM 30He

13. CpeaHio0 BHICOTY %, M, W CPEJHHI NEPHOX BOJH T, C, B TJAY-
OGOKOBOAKON 30HE HEOGXOAHMMO ONpejessATh MO BepxHell orubawoilefi Kpu-

Boit puc. 116(38). ITo 3HaveHusM OGe3pasMepHHIX BeJIMYUH RA 4

w i we
- a “ h
¥ BepxHeH oruGawulefi Kpupofi HEOGXOJAHMO ONPENEJNHTh 3HAUEHHUS g—wj’;

u th, ¥ N0 MEHbUIHM HX BEAHYMHAM TPUHATL CPEAHIOI0 BHICOTY H CpeA-

HUI mepHOJ BOJH, _

Cpe/HIO JJHHY BOJAH Ay, M, TIPH H3BECTHOM 3HAYEHMH T CJeLyeT
onpeneaaTe no dopmyae:

_ -2
Tra = £ 187 (151)

I'Ipumel{aﬂne. I'Ipn NePEeMeHHBIX CKOPOCTAX BETPa BAOJb PasrOHa BOJH AOMycka-
eTcAd NPHHHMATD 71-;-" no pesyJsbTaTaM NOCAeJOBATENLHOTO ONPEAesCHHS BBICOTH! BOJHBL s
Y4aCTKOB ¢ NOCTUSIHHEIMH 3HAYSHHAMM CKODOCTH BETpA.
Huxe paccMaTpuBaloTCA 4acTO BCTpPeUalollHecd B NPOEKTHOH NMpaKTH-
Ke cJayyau BO3NEHCTBUSI Ha aKBATODHIO BeTpa NepeMeHHOi CKOpPOCTH. Bhi-
ISIOJIHg‘HI/le NPUBOJAUMBIX YKA3aHHH HITIOCTPUPYETCA YHCJIEHHBLIMH NPHMepaMH
0—>53.

a) Cxopocre seTpa nepemenna 80046 pa3zoHa

CpelHI00 BHICOTY Hrn, M, H CPEIHHI MEPHON BOJH T, C, HEOGXOAUMO OI-
pelesaTh B 3TOM ciaydae myTeM clelylollux noctpoenuii. 3 pacuetHoii Toy-
KH NpPOBOASAT B HampaBJECHHH NPOTHB BeTpa JayyY; ero AEJAT HA YYacTKH, B
fipefiesiax KOTOPHIX CKODOCTb BeTpa NMPHHEMAIOT HOCTOSIHHOH. YUaCTKH BBI-
6uparoT He pexe, yeM uepe3 5 m/c. [lna kKaxmoro yuacrka GepyT NpOeKIHUIO
D;* Ha HanpaB/ieHHe BeTpa B OKPECTHOCTSX JAHHOIG YYACTKA.

Pacuer BHIIONHAIOT B CJIEIlyIOUJ,eﬁ nocJIe]0BaTeNBHOCTH
I KOHLA TIEPBOro yvacTka (OT mojBEeTPeHHOTro Gepera) AaHHOrO Jyua
no cpeaHei Aaa yuacTKa cxopoctd Berpa W, u npoexumu D* naxoaar
no puc. 116(38) suauenne ghy/W,*, mo xoTopoMy ompeie/sioT CpeiHION
BEICOTY. BOJIH /35

c oruGatwowedl xpuso# puc. 116 (38) cuumalor snauenne gAD;*/W,2,
oTeevaloulee sennunne ghy W2, rne W, —ckopocts BeTpa Ha BTOPOM
yuacTke Jyua;

Beauuuny gAD,*/W,? cxnaapiBaior ¢ Beauuunoi gD, */ W2 rae D,* —
IPOeKUHsA BTOPOTO yuyacTKa Jiyya Ha HanpaBJieHHE BeTpa;

0 3HAYEHHIO M{;V:L—ED”Q H ornbaiowmel kpusoit puc. 116(38) on-

peneasioT BeJHUHHY g’Tz/Wgz, OTKY/Jla HaxXOJAAT CPEAHIO BHICOTY BOJH
hy DA KOHUA BTOPOr0 y4acTka AAHHOro Jyua;

aHaJIOTHUHBIM 06Da3oM Ompene/sIOT CPeNHHE BLICOTHI BOMH JJS BCEX
TNOC/eAYIOUHX Y4aCTKOB ¢ MIOCTOAHHBIMA CKOPOCTSMH BeTpa (mpumep 50).
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6) Ckopocrb 8eTpa nepemenna 8 npocrpancree (3adano noie eerpa)

Cpensioio BHICOTY h, M, H CPEIXHHI NepHOA BOJH T, C, IPH NepeMeHHOH
B NPOCTPAHCTBE CKOPOCTH BETPA OMpeJesioT NyTeM CJEAYIONIHX MOCTpoe-
anit. U3 pacyeTHOH TOUKM NMPOBOASIT IVIaBHLIH Jy4 B HanpaBJeHHH OXHOIO H3
pymM60B, 6U3KOTO K HalpaBJIeHHIO BETPa B OKPECTHOCTH PacueTHOH TOUKH,
u GOKOBBle Jyun ¢ HHTepBajoM 22,5 rpax B cekrope *67,5 rpaa or riaas-
Horo ayua. Jlyuam npucBaMBAIOTCHA MOpPSAKOBble HOMepa n=—3, —2, —I,
0, 1, 2, 3, rae Homep 0 (HOJB) COOTBETCTBYET I'IaBHOMY Jyuy.

Kaxawiit syu neasit Ha yuactku D, Dy; Dy, ... D;, B npenenax KOTOpPHX
CKOPOCTb NOJI)KHA H3MeHSThCA He GoJee, ueM Ha 5 M/c, U HanmpaBJieHHe BeT-
pa He 6oJiee, ueM Ha 22,5 rpax. JIig Kaxaoro yuactka €o CKOPOCTSIMYM BeET-
pa W,, Wy, Ws,...W; onpepeasitor yranl 0,, 82, 0s,...0; Mexny HanpasJje-
HHEM Jy4a H HanpapJeHHeM BeTpa M HaXOAAT NMPOeKUHH YYacTKOB Jyua Ha
Hanpasaenne serpa D\*, Do*, D3*,...D*, rae Di*=D; cos 0;.

OTH NpPOeKLUMH PacCMaTPHBAIOT B KaueCTBE DACUETHHIX OTPE3KOB pas-
rosa. B coorsercTsuy C TpeGOBaHMAMH, NpPHUBEASHHHIMM B I. 13, ompexe-
JAIOT BBICOTH BOJH AJS Ka}XJ0ro Jyda b_s, F_o Fi_y,.. By

CpeaHIOI0 BHICOTY BOJIH B PacyeTHOil TOUKe onpene sior no ¢opmyae
189(]52). B cooTBercTBHH ¢ TpeGOBaHMAMH, NPHUBENEHHHIMH B M. 13, no

h
6e3pa3MepHOil BeJaHUHHE gW’;' , rie W — ckopocTh BeTpa B pacueTHolt Tou-

ke, 00 puc. 116 (38) onpenensiior GeapasMepHylo BeAHUHHY g</Wucpea-
HHl mepHoa BoJH <t (mpumepnl bl u 52).

8) CKOpOCTb 8eTPa nepemenHa 8 NPOCTPAHCT8e, seTep 3a0aH 8 PACHETHOU
TOHKE

DneMeHTH BOJIH B TYOOKOBOLHOA 30He ¢ ofecmeyeHHOCTbi0 | pa3s B
ny aet (m. 7) npu OTCYTCTBUH CBEAEHHH O NMPOCTPAHCTBEHHOM pacmpejedie-
HHH CKOPOCTH BETpa, HO MPH HaJHYHUH CBEJGHHI O NOBTOPSIEMOCTH CKOPOCTH
BETpa B PacyeTHOH TOuKe ONMPEAEJSIOT NyTeM MOCTPOEHHS Ha KJeTyaTKe Be-
posaTHocTell (0. 10) peXUMHBIX GYHKUMA MJIS CPOAHHX BBICOT H CPEIHHX
TIEPHONOB BOJIH.

O6ecneuennocts F, %, KaXXIOTro 3alaBaeMOTrO 3HAYEHHst CpPelHeH Bbi-
cOTHl BOMHH A (Tabn. 96) u cpenuero mepuoaa sonH v (Taba. 97) BelyuHCHAS-
10T 110 popMmyne

N
F=¥¢(W)p(kp), 188
1

rae @(W) — noBTOPACMOCTL CPENHEro 3HAUGHHA CKOPOCTH BeTpa B JaHHOI npajauu; N —
uHcs0 rpajaunit; p(kp) —ko3duLMenT, onpenensemuii no Tada. 96, 97 COOTBETCTBEHHO
3JIeMEeHTaM BOJIH H 3HAaUEHHAM cpemHeﬁ CKOpOCTH BeTPa B Npajauuix.

3anaBaeMble 3HaUEHHS 9JIEMEHTOB BOJH (BBICOTA M NEPHOJ) He NOJIK-
Hbl TPEBHILIATH 3HAUEHHH, ONPENENSIeMbIX B COOTBETCTBHU C TPeGOBAHHAMH
n, 13 no BesqMuMHe CKOPOCTH BeTpa B KaXIOH rpafallMd W pasroHy (Mau
NPOLOMKHTENBHOCTH). BHICOTE BOMH i %-HOM OGECHeyeHHOCTH cJenyeT om-
pelessaTh B COOTBETCTBHH ¢ TpeGoBaHHsIMHU 1. 15.

14, Tlpn caoxmoll KoHPUTypaunu GeperoBON YepThl CPEAHIOW BLICOTY
BOJIH Hrn, M, HEOGXOMUMO ONPeAessaTh no dhopmyle

Fra== 011 252 + 21 (Ra + By + 13 (R +72) + 35 (Rt + L), 189(152)

rae fa, M, (npu n=0; =1; *2; *3) —CpeJiHue BBLICOTHI . BOJIH, KOTOpHIE
JOJKHBI TPHHUMAThes corsacHo puc. 116(38) no pacuerHolt ckopocTu Bet-
pa u npoekuuam ayueli D,, M, Ha HanpaBJeHWe IVIABHOTO Jyya, COBNamaio-

175




Ta6aruga 96

w, P(kp) npu &, m
M/c
1 I 2 | 3 4 5 6 7 8 9 10
9 0,61

10 | 081

11 0,87

12 091 | 0,10

13 | 092 | 0,36

14 0941 053

15 094 | 0,64 | 0,05

16 0951 071 | 0,16

17 096 { 0,76 | 0,3

18 0961 0,79 | 0,41 | 0,03

19 096 | 081 | 049 | 0,1

20 097 | 0,83 ] 055 | 0,19

21 097 0,85} 0,6 027 | 0,03

22 097 | 0,86 | 0,64 | 0,34 | 0,08

23 | 097 0871 068 04 [ 0,13 0,01

24 | 097 | 088 07 0451] 0,19 0,03

25 | 0971 089 073 049 | 024 | 0,06

26 | 098 0, 0741 053 | 029 | 0,10 0,01

27 |1 098¢ 09 076 | 0,57 | 0,33 | 0,14 0,03

28 | 098] 091} 078 )] 0,59 | 0,37 | 0,18 0.05 0,007

29 0981 0911 079 061 | 041 0,21 0,08 0,016

30 | 098] 0921 08 063 | 044 ( 0,25 0,10 0,028 0,003

31 0981 092{ 081 ] 065 | 047 | 0,28 0,13 0,045 0,008

32 098] 092] 081 ] 067 | 0,49 | 0,32 0,16 0,062 0,017 0,002

33 1 098] 093] 083] 069 052 0,34 0,19 0,084 0,025 0,004

34 | 098] 093 083 0,7 0,54 | 0,37 022" 0,1 0,038 0,009

35 | 0981 093 084 ] 0,71 | 0,56 { 0,39 0,24 0,13 0,052 0,015

36 | 098] 093] 085] 0,72 | 0,57 | 041 0,26 0,14 0,067 0,022

37 | 0981 0941 085] 0,73 | 0,59 | 0,44 0,29 0,17 0,082 0,032

38 0981 094! 086 | 074 | 061 | 0,46 0,31 0,19 0,10 0,042

39 0981 094 | 086 | 075 | 6,62 { 0,47 0,34 0,21 0,12 0,054
l 40 ] 099 0941 087 ] 0,76 [ 0,63 | 0,49 0,36 0,23 0,13 0,066

IIero ¢ HampasJeHHeM BeTpa. JIyuu NpoBOAATCH M3 PaCUETHOM TOYKH O NE-

pecedeHns ¢ JuHHeH OGepera B HanpapJeHusax 6= x£22,5n, rpaj, oT IJ1aBHOrO

ayda. -
Cpennuit mepuon BOJIH onpelessercs no 6e3pasMepHOR BeJHuUHE %

KOTOpasi mpuHHMaercsi corsiacHo puc. 116(38) npu usBecTHoit Gespasmep-

o h
HOW BeJIHYHHE gW;". CpefHIO JAMHY BOJH CJELYET ONpenesth no Gpopmy-

ae 187(151).

IIpuMmeuanne. Konpurypaunsa Geperosoil uepThl NPHHHMAETCA CJOXHOH, ociaH Be-
et
Lk
HHIEe U3 pacueTHON TOUKH B CeKTOpe =45, rpaji, OT HanpaBjieHHs BeTPa A0 NEpecedeHus ¢
NOJBETPEHHEIM GeperoM; NPH 3TOM NPENSTCTBHSA C YIVIOBHM pasmepoM MeHee 22,5, rpagn, He
YYHTHIBAIOTCA.

[pu pacuerax saemenTos BoaH (nm. 13, 14) nasa ycaosu#t Bomoxpamu-
JHIL cO CJOXKHOI KOHHrypanueil GeperoBoil 4epTol JONYCKaeTcA ompee-
JATh IKBUBAJEHTIHDIHA pa3roH Dy mo dopmy.e:

Dy =027[Do +085(D; + D_;) +05(D; + D_y)], 190

JTHYHHA >2, rae Ly u Ly — cooTBeTCTBEHHO HANGOJBLINHA ¥ HayMeHbIUIHA JYYH, TIPOBEIEH-

rae Da, M, (n=0; *1; =2) — dbakTHueckHe pasroHbl MO Jy4aM, KOTOPLIC NIPOBOAATCA U3 pac-
YeTHON TOUKY A0 NepeceueHus ¢ JHMHHeil Gepera B HanpasieHuax 0= +22,5 n, rpan, ot rias-
HOro Jyda.
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Puc. 116(38). I'paduky A1 onpefeieHUs 37AEMEHTOB BeTPOBLIX BOJAH B IySOKOBOAHON H MeJKOBOAHON 30HAX,




Tabruya 97

w P (kp) npu'=, ¢
Mlc'
2|3|4|s]6|1 s|9|10|11|12|13 14 15
8 10,99( 0,96]0,79
910,99 097]10,88]0,43
10 10,99] 0,9810,92] 0,69
111 0,9810,9310,78 ] 0,33
12 |1 0,9810,9410,83 (0,54
13 |1 0,9810,9510,86 (0,64 (0,2
14{1 |098|095|0870.7 |037
15 |1 0,9810,95]0,890,740,47| 0,11
16 |1 0,9810,9610,89(0,77 0,55 0,22
17 |1 099109609 10,79(06 | 0,32 0,05
181 0,9910,96]0,91 0,81 0,64 0,39] 0,12
19 |1 0,9910,96(0,91{0,820,67( 0, 0,19 0,022
20 |1 0,99{0,9610,92(0,83 0,5 [ 0,25( 0,053
21 |1 0,9910,9610,92(0,8410,71| 0,53 0,3 | 0,095
211 0,9910,9610,92]0,85/0,73| 0,56 0,35] 0,14 0,02
2311 0,9910,9710,9210,8610,741 0,59 0,39| 0,18. | 0,041
24 11 0,9910,9710,93|0,86]0,76 [ 0,61 0,42] 0,22 | 0,067 0,008
2511 0,99(0,9710,93(0,860,77] 0,62 0,45 0,25 0,095 0,015
26 |1 0,9910,97(0,93(0,87|0,78] 0,64 0,47 0,28 | 0,12 0,028
27 {1 0,9910,97(0,9310,8710,78} 0,65]| 0,49} 0,31 | 0,15 | 0,042 | 0,004
28 {1 0,9910,9710,93]0,87]0,79] 0,66 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]0,9410,88 0, 0,68 0,54 0,38 [ 0,22 | 0,095 |0,024( 0,003
311 0,9910,97(0,9410,88{0,8 | 0,69] 0,55| 0,39 | 0,24 0,11 |0,033| 0,006
32 |1 0,9910,9710,94]0,89]0,81]| 0,7 | 0,57 0,41 | 0,25 | 0,13 0,044/ 0,008
33 |1 0,9910,9710,9410,89]081] 0,7 | 0,58} 0,43 | 027 | 0,14 |0,055} 0,013 0,001
34 |1 0,9910,9710,9410,89{082( 0,71| 0,58} 0,44 | 0,29 | 0,16 |0,066{ 0,018 0,003
35 |1 0,99(0,9710,94:0,8910,82] 0,721 06 | 0,45 | 0,3 0,17 |0,077} 0,023 | 0,004
3611 0,9910,9710,9410,89[0,82] 0,72] 0,6 | 0,46 | 0,32 | 0,19 {0,087 0,029 | 0,006
37 |1 0,99(0,97(0,941089]082 0,73] 061 047 [ 0,33 | 0,2 |0,098 0,036 | 0,008
38 |1 0,9910,97(094(0,89{083!| 0,73| 0,61] 0, 0,34 1021 [0,11 | 0,04210,012
39 |1 0,9910,97(0,94)0,9010,83( 0,74f 0,62| 0,49 | 0,35 | 0,22 |0,12 {0,049 0,014
40 {1 0,9910,9710,94|0,90|0,83 0,74} 0,62] 0, 036 | 023 [0,13 {0,056 }0,017

NMpumevanune Ilpu t=lc 11 Beex snauennii ckopoctu Berpa p (&p) = 1.

15. Bricoty Boabl i % -HOM 0oBecleueHHOCTH B cHCTeMe frgi, M, CJe-
JyeT onpeie/sitb yMHOXKEHHeM CpeJHel BLICOTHI BOIH Ha KOIQOHUHEHT k;,
npuHuMaemblil o rpadukam puc. 117(39) maa GespasmepHo#l BesHuMHBI
gD/W?2, Tlpu cnoxHOH KoHGHrypauuH OGeperosoil uepTel 3HauyeHue gD/W?2
LOJIXKHO TIPHHUMATBCA TI0 BemuyMEe ghrn/W? u BepxXHell orn6arwinell Kpupon
puc. 116(38) Hacrosllero npuaoKeHus.

[Tpu onpeneneHHH 3J€MEHTOB BOJH C YYETOM NPOAOJIKHUTENLHOCTH Jeii-
cTBHAL BeTpa Aaa ciyyaa g/ W<gD/W?, anauenne gD/W? noskHo npumu-
marbcsl 1m0 BeauuumHe gi/W Ha HMXKHeN TOpH3OHTAJBHON LIKaje puc.
116(38).

16. [TpeBblLieHHe BeplUMHBI BOJHbI HAaJ PacyeTHbHIM YPOBHEM Ta, M, CJe-
Iyer onpeleasiTb no GespasMepHoil Beanyune Ne/h; (puc. 118(40)) ansa nau-
Horo sHauenus h;/gt? npunumasi Hl/irz=0,5.

Ilpu ckopoctu Betpa W=25 M/c aonyckaercd yBeJMYMBaTh MpEBBIile-
HHE BOJIHBI HaJ, PacyeTHbHIM YpoBHeM g Ha 10%. o

IMpumep 49. Onpenenutb 37eMeHTH BETPOBBIX BOJH Arp, T, Arzx B TOUKe
P ray6okoBogHOR 30HB. BeTep mocTostHeH MO CKOPOCTH M HAMpPAaBJENHIO.
Ckopocts Berpa W=18 m/c, pasron D=350 kM. IIponomkurenpHocts aeii-
cTBHA Betpa ¢=6 u.

gD

Pewenue. Buuncasem seauunusl Sz = 10586 u é—t =11760. Tlo
BepXHe#l oruGaiomed KpuBo#i rpaduka, NpUBEJEHHOro Ha puc. 116 (38),
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Puc. 118 (40). Tpaduxu pis onpenenenus snavenuii %;-



Ty By
HAXOAMM COOTBETCTBYIOULHE 3HAUCHHS (%)lﬁo 11, (gW’;‘)t = 0,0825,

(——gwﬁ) =49 u ( ) =4,2. Tak Kak (g(;;' )t < (gvf‘;rg )D, TO CPEAHION BHL-

COTY BOJHKI by =27 M oOmpeXesseM 1O BeJHUHHE (—g‘%)t = 0,0825,

a cpe;muﬁ nepuon t=7,7 c—mno
BeAUHHHE | 5 | = 4,2. Tlo ¢op-

MyJe 187(151) cpelHsas AJMHA
BOJIHH!

- 9,81.7,72

Ay = 5314 = 93 M.

[Mpumep 50. Haiitu cpeHion
BHICOTY BOJIH /& B Touke P riy6oxo-
BOJHOH AKBATODHH Ha KOHIE Jyya,
HanpasJeHHe KOTOPOro coBnajaer
¢ HamlpaBJieHHeM BeTpa, a CKOPOCThb

serpa W nepemenna (puc. 119): Puc. 119. CxeMa X pacueTy sieMenToB
: : BOJH TpPH NEpeMeHHOHl CKOpOCTH BeTpa
Ha nepBoM yuacTke Dy=40 kM, BXONb PA3rOHa,
Wl =20 M/C;

Ha BTOpoM yuyacTke Do=60 kM, Wo=25 m/c;
Ha TpeTbeM yuacTKe D3=50 kM, W3=30 m/c.
Pewenmne.

st nepsoro yuactxa gD,/W,2 =980 u no puc. 116 (38) gh,/ W2 =

=0,047, orxkyma A=1,9 m.

OtHolenue gi-[,/W2 =0,03
W no puc. 116(38) £ D‘ =330.
CymmupyeMm OTHOCHTEAbHH €
PasTOHLI

AD, gD
g = +§V§ = 330 + 941 = 1271,

3arem c¢ puc. 116 (38) cuu-
MAaeM OTHOCHTEJIBHYIO BBICOTY

é;;—::— =0,052, orkyia =
= 3,3 M. AunanornuneM o6pa-
30M gh,/W,2 =0,036. lanee,
Bt =510 u Lo ER o

= 510 4 544 = 1054 _
CootBercTBenHO, ghy/ Wil=

3 =0,0475, u cpenHsAs BHICOTA
S BOJIHBI B pacueTHo#l Touke P
'3 By =44 w.
% < P Npumep 51. Bumoauurs He-
7= S~y 06XOAHMbIE TIOCTPOGHHS JJIA OT-

X
W
S

penesenuss 3JeMeHTOB BOJAH B
pacueTHoi Touke P npu nepeMeH-

Puc. 120, Tpaduueckue nocrpoenns pis on-  yo# B IIPOCTPAHCTBE CKOPOCTH
peledeHHs SJEMEHTOB BOJH B  pacyeTHOH

TouKe P N0 33/AHHOMY TIOMO BETpa, Betpa (puc. 120).
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Pemenue.

U3 pacuetHoil Touku P npoBoAuM raaBHBIE Jy4 B nanpasaenuy I0C,
COBMajalomui ¢ TOYHOCTBbIO 10 22,5 rpaj ¢ HampaBJGHHEM BeTpa B OKPeCT-
HOCTH pacyeTHOH TOYKH, H GOKOBHIE JNyuH ¢ HHTepBaJoM B 22,5 rpajg B CeKTO-
pe =67,5 rpax ot raapHoro ayua. Jlyuam npucBanBaeM nopsAKOBble HOMEPa
n=-—3, —2, —1, 0, 1, 2, 3. Kaxaulii ayu nenum Ha yyactku D;, Dy, Dy, ...
D;, B npenenax KOTOpPHIX CKOPOCTb NOJLKHA H3MEHATbCS He GoJjiee, 4eM Ha
5 M/c, u HampaBJeHHe — He (oJee, yeM Ha 22,5 rpaj; HaxoauM, gajee, npo-
exuuu Di*, Do*, Dg*, ... D;*, XoTOpbIEe PacCMaTpPHBAEM B KAYECTBE PACUETHBIX
oTpe3koB pasrona. Ha puc. 120 npusenena ykasaHHas pa3GuBKa TOJbLKO AMS
aydya n=1.

IMpumep 52, OnpenesuThb BLICOTY BOIHBI A, M, B PACueTHON TOUKe ray6o-
KOBOJHOM 30HbI NPH NEPEMEHHON B MPOCTPAHCTBE CKOPOCTH BeTpa. 3HaueHHs
BBLICOT BOJIH A, 1O JIyUaM NpUBeLeHHb B Ta6.1. 98,

Tabaruya 98
[MopankoBrfl HO-
Mep ayua n —3 | —2| -1 0 1 2 3
I Bricota 7, 08 | 09 0,9 1 1 08 | 04

Pemenne. .
OnpenenauM cpefHIO BLHICOTY BOJH B pacueTHOH Touke mo (opmyne
189(152)
Fpa=0,1 V2512 F 21 (0,92 & 12) - 13 (0,9° = 0,8%) + 3,5 (0.8¢ 1 047 =
=01VB+BFI88+28=01V846=092 m.

Mpumep 53. OnpeneauTs CPEAHIOI BEICOTY A M CPENHUIT TEPHOM T B pac-
qeTHOH Touke pu pasrone D =500 KM H NPOLOIKHTENIbHOCTH JEHCTBHS BeTpa
t=18 y A5 3afaHHOrO BOJHOONACHOTO HAaMPaBJACHHSI ¢ 00eCrneyeHHOCTHIO
1 pas B 25 ner (F=0,04%) 0o nosTopseMoCTH rpajauHil CKOPOCTH BeTpa,
npuBeaeHHOH B Ta6. 99.

Tabruya 99

Cpazaium CcKopocTH 8,1-12

Betpa W, Mic 121-16 | 161~20 | 201-24 | 24,1-28

[TosTopaemocTs
TKOPOCTH  BeTpa
e (W) % 60 22 5,9 1 0,1
Tabauya 100
h=1wM =2 =3 =4 =5 =6
3 3 s g g g
. ® - o o > o o
AR EE R EHE RS
B o Y S S 8, s, IS a S o S o IS
1 2 3 | 4 5 I 6 7 8 9 10 1 12 13 14

10 60 | 081 (48,6
14 22 10,94 120,68 053] 11,66
18 59 |096] 566|079 466|041} 242 [ 0,030,177

1 0,97 | 097 086| 086[ 0,64 0,64 | 0,34(0,34 | 0,08 | 0,08

26 01 |098]|0,098]09 | 009 074] 0,074} 0,5310,053] 0,29 | 0,029{ 0,1 } 0,01

n
F= "\ p (kp)p(W)=T6,01 17,27 3,13 0,57 0,11 0,01
1
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Pemenune.

Ha ocnose ta6a. 99 cocrasasiem ta6a. 100. B cton6usl 1 u 2 3anucoiBaem
cpeanne ckopoctu Betpa W s Kaxjaod rpajalHH H HUX DOBTOPAEMOCTH
o (W).

CoraacHo Tpe6oBanusM . 13 no 3HaveHuaM 6e3pasMepHbIA TapaMeTPOB
gDIW? u gt/W u puc. 116(38) onpepmensieM BBICOTHI BOJH AJsi KaXKIOH CKO-
pocTu BeTpa, npuseseHHol B Taba. 100. PesyabraTel cBogum B Tabu. 101.

3ajaeMcs BHICOTAMHU BOJAH A= Tabruya 101
=1,2,3,..., M, B COOTBETCTBHYU CO Woue| 0] 14 s o~ % l
3HAQYEHHUAMH, [IPUBELEHHBIMH B
ta6a. 100, HO He mpeBLILIALUMH - 12 23 | 35| 48 | 62 ‘
BEJHUYKH, TOMENleHHbIX B Ta6a. 101,

Ilo Ta6a. 96 onpenensieM koadduuuentsl p(kp) g 3afaHHLIX 3Haue-
HUIl CKOPOCTeH BeTpa M BHICOT BOJIH., Pe3y/bTaThbl 3amuchiBaeM B CTOJGLLI
3,5,7,9, 11, 13 Ta6a. 100.

B cron6uwm 4, 6, 8, 10, 12, 14

taba. 100 aas xaxjaoil CKOpPOCTH £
BEeTpPa 3alHCLIBAGM TIPOH3BEJEHHA gggng =
p(kp) @(W). ITo dopmyne 188 on- Fpogs - 7
peneaseM oGecneyerHocts F 3a- G971 -
JaHHBIX 3HAYEHHUH BBICOT BOJIH, CYM- U;gg;?’ /
MHDYS 110 BEPTHKAJIH COOTBETCTBYIO- (/07 i
WHe BENHUMHB, TpHUBEJIEHHBE B psb-— - —L L Lf §
cronbuax 4, 6, 8, 10, 12, 14. Pe- g7 |
3yJbTATHl HAHOCHM Ha KJETYaTky g2} | .
BeposiTHOCTe#, puc. 121 (sHauennme osE / 1
F, cootsercrByiomee A=1 M, Ha pu- ’, J, ¥
CYHOK He HaHeceHo). E VAR
Kpusyto pacnpesenesus BpcoT 7 LT
BOJH SKCTpanoJupyeM B 06JacTb r 7 / 2 \ )
MaJblX O6ecreyeHHOCTell M CHHMa- JF :
eM ¢ rpadHKa BHICOTY BOJHBI A= - )/ ! /
=5,4 M, OTBeyawIlylo obecneyeH- 70 E l
noctu F=0,04%. . / |
B COOTBETCTBHH C TpeBOBAHHS- - / |
Mu 1. 13 no sHadennsim Gespasmep- 20 [ |
Heix mapamerpos gD/W?2 u gt/W n - / |}
puc. 116(38) ompenensieM nepnoanl 30 - I
BOJIH 151 KaXJOH CKOPOCTH Berpa, -/ i
npusejenioil 8 Taba. 100; pesynn- {
TaThl 3anKcbiBaeM B Taa. 102. K R R YT
Pesyabratel pacuetos o6ecne- A A

yeHHOCTH F nepHONOB BOJH T 110
¢dopmyae 188, anansorHuHo pacue-
TaM ofecneyeHHOCTell BBICOT BOJH
h, ¢ yueToM orpaHHueHHi, 3ajaBae-
MBIX Tabu. 102, npusenensl 8 Tada. 103. 3navenus xosppuuuenros p(kp) on-
penenennt no Tabu. 97. Pe3yabTaTel HAHOCHM Ha KJIETYaTKy BepOSTHOCTel

‘(puc. 121). Cpennuil nepuoa BOJMH T, COOTBETCTBYIOLIHA o6ecneyenHocTn F =
=0,04%, pasen 11,0 c.

Puc. 121. Pexumubie GYHKUHH BBICOTHI
k(1) u nepuoaa t(2).

Tabauya 102

W, mjc 10 14 18 22 26

T C 5,3 72 8,8 10,2 114
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z=1lc¢c =2 =3 =4
& 3 3 &
o ® o 2- 9- 9
o N - - T - - B -
B 5 a a 8, o w, 8, S _
1 2 3 4 5 6 7 8 9 | w0
10 60 0,99 59,4 0,98 58,8 0,92 55,2 l 0,69 41,4
14 22 i 22 0,98 21,56 0,95 20,9 0,87 19,14
18 59 1 5,9 0,99 5,84 0,96 5,66 0,91 5,37
22 1 1 1 0,99 0,99 0,96 0,96 0,92 0,92
26 0,1 1 0,1 0,99 0,099 0,97 0,097 0,93 0,093
n
F= 2 P (kp) ¢ (W) = 88,40 87,29 82,82 66,92
1

Mpumep 54. Ha#ity anementst Boan A, t, A B Touke M riyGOKOBOJHOM
30HB! (puc. 122) ¢ yyeTOM CJ0KHOrO KOHTypa GeperoBOil 4epThbl NPH MOCTO-
SIHHOM 10 CKOPOCTH M HanpasJjeunuio cepepHoM Betpe (W=21 wm/c) ¢ mpo-
JIOJXKHTENBHOCTBIO ero AeficTBua =6 u.

t
M
)&9 20 0 2040 6080 Km }

Puc. 122, Cxema ana pacyeTa 3JeMEHTOB BOJM C~YYETOM CJOXKIIOIO KOHTYpa Gepe-
ropoit 4eprhl,

Pemenne. Bumoansem no xapre (puc. 122) neo6xomumbie noctpoe-
HHSl W onpejienseM BeJHUHHE Dy (Ta6a. 104).

Tabauya 104

& __10080; -g"n) -
I [ (552 =0
n ell' Dn’ 341
rpaa KM w2
gh | W? hym
-3 —67,5 73 1624 0,055 247
-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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Tabauya 103

=5 i =6 =7 =8 -9 =10
& | s S s S g
5 i ; kS 9 9 9
sl 212l 2l=l2l2l2lal2xlalz
Sl2l3|e|2|s|2|2|2|8|3|¢2
EY « ! 2 u. 2, o LS o, L) CY Q Q
11 12 13 14 15 16 17 18 19 20 21 22

07 |154 | 037 {814
081 | 478 064 [378 | 0,39 | 230 | 0,12 | 0,71
08 [ 085 0,73 [073 | 056 | 056 | 035 | 035 | 014 | 0,14 | 0,02 | 0,02
0,87 [ 0,087 | 0,78 | 0,078 | 0,64 | 0,064 | 0,47 | 0,047 | 028 | 0,028 | 0,12 | 0,012

21,12 12,72 2,92 1,11 0,17 0,032

B nepsoM cTosb1e TabMUIbl 3anHChIBaEM nopsaaKOBbIE HOMepa IJ1aBHOTO

1 GOKOBBIX Jydeil, BO BTOPOM — HX HANDaBJEHHUSA, B TPeThbeM ~— JaHHble O Be-
JuyuHax Dy,.

Pacuersl npuBegens B Ta6n1. 104. ITo dopmyne 189 (152) cpennsisi Bi-
cOoTa BOJIHBI

B =01V251,820F 21 (3,042 F 2,2%) + 13 (2,38 + 2,729 + 3,5 (2472 + 2,55%) = 2,4 m.

Mpn &% = 2524 _ 0,053 naxoanw no pue. 116 (38) &> =3,1, otxyaa

cpeAru#t mepuos BOHE <= 6,6 c. [To dopmyae 187(151) cpeausis AauHa
BOJIHBL

- 98.662
A= 2314 =68 m.

Mpumep 55. HaiiTi BBICOTY BOJIHBI OJHONPOUEHTHON OGECHEYSHHOCTH
hiy B Touke P rayGokooaHo# 30Hbl. Cpemnsas BeHCOTa BOMILI B Touke P
h=4,4 m, ckopocTb BeTpa W =30 m/c.

Pewenune.

B cootBeTrcTBHH ¢ TPeGOBaHHSAMH, NMPUBEIAECHHBIMM B m. 15, mo cpe-

Hell BhiCOTE £ =4,4 M u ckopoctH BeTpa W =30 M/C HAXOXHM %:
9,8.44

= T = 0,0479.

Ha oru6atowmeit xpusoii puc. 116(38) cmumaem 3Hauenue gW-z =1200.

Bxogum c aTum 3HauyeHueM B rpadHk, npuBeleHHbit Ha puc. 117(39), u no
KpuBOHi, coorBercTBylouleir F=1%, onpenensem Riy =2,16, otkyna hi g =
4,4-2,16=9,5 m.

Mpumep 56. Onpenenntsb npesbilielue BEPIUHHLl BONHB B Touke P ray-
G6OKOBOZAHO! 30HBEI NIpH cKopocTH Berpa W =18 m/c. Bricora BoaHL B Touke P
Ry =6 M, cpexnuil nepHoA BoaH 1=7 c.

Pewenue.

B coorsercTBHd ¢ TpeboBaHUSIMHM, NDUBEAEHHHIMH B I. 16, npu
h

LL RS 25 —= .
parr 0,0125 u = 0,5 mo rpaduky, NpPUBEAEHHOMY Ha PHC

118(40), onpeaensem

A= 0,58, oTiyAn o1 = 0,58-6,0 = 3,5 .
%
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JneMenTbl BOJXH B MEJKOBOAHO#H 30He

17. Bricory Boan i Y%-noit obecneuennoctd hi, M, B MEJKOBOLHON 30HE
¢ ykaoHamu gHa 0,002 u Gonee caexyer onpenensts no Gopmyae

by = kakpknkificy, 191(153)

rae ky — xo3pduunent rpancopmaiuy; kp — xoshduunent pedpaxumn; kux — 0606IMEHHbII

KO3 PHUHEHT NMOTeph, ONpe/e/seMble MO TpeGOBaHHAM M. 18 HacCTOALLErO NMPHIOKEHHS.
JauHy BosiH, mepeMelnaoluXCs H3 rTYGOKOBOJHOH B MENKOBOAHYIO 30-

Hy, Heo6xonuMo onpeneasaTs no puc. 123(41) npu 3apanHbix Ge3pasMepHbIX

A 2n
2.2
22" Arn yi;_&zgg,gfg

39 // 4-/

ot A1
00 A 1
48 A
yar®
4008
q7 4 / 47 -
4006\ L))
94 I
06 yi%
9008 Y XN
T 7
95 A -
// -
NV Ze
g0 N A
LV
03 e
A
42 H
qo1 40z 405 405405 a7 92 43 0% 05 Ay

Puc. 123 (41). I'padmku xas onpegencHus 3HayeHuii :_A_ B MEAKOBOR-
Arg

HOf H —2 B npu6oiiHoii 30Hax.

T

H
BCJHUHHAX .)\T" H 'g;,.ﬁz', NpH 3TOM [€pHOL BOJIH NPpHHHMAETCA DAaBHBLIM Me-
T

T
PHOZLY BOJH B ry6OKOBOLHOM 30He.
[1pesbinienyue BepLIMHBI BONHLI Haj pacyeTHHIM YPOBHEM 1)s, M, CAeAyeT

o’?peﬂenmb nmo puc. 118(40) mna paHHbIX 6Ge3pa3MepHBIX BeJHYHH o
1 ra
I _

CpenHIOIO BBICOTY BOJIHBI Ay B MEJIKOBOZHO 30HE ONpefessioT Takxe N0
tdopmyse 191 (153), npuuumasn kg k;i=1.

Boicory BosH Y -HOH 06ecneyeHHOCTH NPH NapasJebHBIX U NPHOAH3H-
TE€JbHO l’IpﬂMOJIHHeI';IHle usobatrax caenyeT onpenensTe 1o cbopmyne

by = knkiiy. 192

OTHOCHTe/IbHASA BLICOTA BOJHBI Ay/Ary MpHHHMaeTCs 3 puc. 124 mo Ges-

pasmepHoit BeiiHukHe H/hrg u YLy o MeXKRY HOPMalblo K u3ob6atam H Ha-
NpaBJieHHEeM pacnpocTpaHeHus BOAH NpHu rayGune H> Hyp.
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Puc. 124. 3abicuMocth KO3(QdHUHEHTA HU3MeHEHHs cpefreil Bbi-
COTbl BOJH B NpUOpexHOH 30HE OT OTHOCHTEJNLHOH TFayOHHBL H
yraa noxxona BOJH.
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Puc. 125 (42). 'paduryu nas onpejenenus
Hy
I—xosdduiirenta kT: 2, 3 1 4—BeaHYUHDI _)_\—
¥
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18. Koadduunent Tpanchopmanusn Heo6X0JUMO NpUHUMATL 10 rpadu-
ky | puc. 125(42). Kosdduuuent pedpakuun JoaKeH ONpenesaTbes 1o dop-

MmyJe-
5
k=1 3 193(154
P Vs (154)

niae So— paccTOsiHHE MEeXAY CMEeXHbIMH BOJHOBBHIMH JIyuaMH B M1yGOXOBOAMOI 30He, M; S —
PACCTOAHHE MEX/JY TeMH Xe JyYaMH NO JUHMY, NPOXOAsALLell yepe3 3aJaHHYIO TOUKY MeJXO-
BOMHON 30HBI, M.

Ta6auya 105(39) Jlyun BosIH Ha TUIaHe pedpakuuu
B rayGoKOBOAHOH 30He HEoGXOAMMO
Ottocutensras | SHAICHHT Kospuuenta kb NpHHUMATh [0 3aJaHHOMY HampasJe-
rayGuna TpH yKnoHax Aua (11 mja) HHIO pacnpocTpaHeHHs BOJIH, a B MeJ-
HAeq 0.0% I 0:02-0,002 KOBOJHO! 30HE WX CJIelyeT NpofoJ-
KaTb B COOTBETCTBHH CO CXeMOH H
0,01 0.82 066 rpadukamu puc. 126 (43).
8’8% 0,85 0,72 O6o6ueHnbll K03 GHIMEHT 1o-
004 8’25 8';2 Tepb AOJIKEH ONpefeNAThCs N0 3ajal-
’ ) )’ H

0,06 0,9 0,81 HBI H = 4 VK-

0,08 092 084 M 3HaYeHHSM BeJHUYHMHBI o !
o 093 888 nonam aHa (taba. 105(39)); npu yxk-
0.3 0,98 0,95 JoHax gHa 0,03 u Gosee caeayer npw-
0,4 0,99 0,98 Math 3HAYEHHE ¢ K030-
05 u Gonee i HH 4yeHHe 0000IEeHHOro K03¢

¢uuunenra noTepb paBHLIM eAHHHIE,

MMpumeuvanne 3HaueHne kodpdUUUCHTA kp KONYCKaeTCs NPHHAMATH MO PE3yJLTa-
TaM OnpefeseHns Ko3pQUUMEHTOB pedpakuiA AJA BOJHOBBIX Jyuell, IPOBOXUMBIX H3 PacycT-
Hoil ToukM B HampaBJeHHsX uepe3 22,5 rpaA OT IMIaBHOIO Jyua.

1. ITnau pedpaxuun (puc. 126(43)) He0GXOAMMO CTPOUTH JJS BOJHO-
OnacHOTO HanpaBJelHst Ha KapTe aKBAaTOPHHU CO Craa>KeHHLIMH H3o00aTaMH.

Ha yuactke xapThl akBaTopuu ¢ ray6unamu H>0,5Ap; HaHOCAT BOMHOBLIE
JY4H, OTCTOsILKE APYT OT APYra Ha PacCTOSHHH OXHOH HIH ABYX MCXOAHDLIX
JAJNHH BOJH (Am) H 3aTeM Ka)KJblH M3 HUX, HAUKHAA OT n3obatel Hy=0, 57\”1,
MPOAOJIKAIOT JO NPOMEXYTOUHON MeXKAY nepBoil u Oamkaiilei Kk Hell H30-
Oaramu. B Touke nepeceueHMsi JAHHOTO JydYa BOJNH C NPOMEXKYTOYHOH U30-
6aToil Jyu cJelyeT NOBEPHYTh B CTOPOHY MeHbLIHX IyOuH Ha yroa A, on-
pelesieHHBI COTJIacHO cXeMe u rpaduKy, mpHBefeHHbIM Ha puc. 126(43),
TAe o — YroJl MeX/]y HanpaBJeHHeM Jyya H HOPMaJjblo K COOTBETCTBYIOILEH
NpOMeXYTOUYHOH H3o6atre. KpuBble miaHa pedppakiuuy CTPOAT YKA3aHHBIM
cnoco6oM OT r1yGoKOBOXHON aKBATOPHH A0 pacyeTHOH TOUKH HAa MeJKOBOA-
HOH aKBaTOpHH.

2. Pacuersl, nomoGuble YKa3aHHbLIM B npuMeuaHuu K n. 18, neo6xonumo
BLIMOJIHATD JJIS1 MEJKOBOAIOf 30HBI CO CJAOXHBIM peabedoM AHA, B MOPCKHX
3anuBax u OyXTax NpH HAJTHUYMH OAHOK H APYTHX nperpaj.

U3 pacuerHoii TOukH NPOBOAAT IVIABHLIA JYY B HalNpaBJEHHH OJHOTO
u3 pyM60B, COBNALaIOUIHX ¢ HampaBJeHHEeM BOJIH B TJIyGOKOBOAHOM 30He, H
GOKOBbLIE Jiyun ¢ HHTepBaAoM 22,5 rpaa B cekrope *67,5 rpag of riaBHOTO
Jyya. Jlyuam npucsauBaloTcsi nopsiAKoBbie HoMepa n=—3, —2, —1, 0, 1, 2,
3. Ilo KaxaoMy U3 Jydeii B COOTBETCTBHH ¢ TpeGoBaHuaMH N. 18 onpepens-
10T K03 buHeHTH pedpaKuny B pacueTHON TouKe: (Rp)-s, (kp)-2, (Rp)—i,..
(kp)s n HOBOe 3HaueHHe 06OGUIeHHOro KO3QdHulmMenta pedpakuuu no ¢op-
myJe:

kpo=0.1/ 25(kp)?+21 [(kp)2+(p) 1 | +13] (ep)a2+ (k) | +35[(p)+(kp) 5], 194

19. Cpepnioio BLICOTY W CpeAHHil NEPHOA BOJIH B MEJIKOBOAHOH 3o0He ¢
ykaonamy jgua 0,001 u meitee Heo6XOAMMO 'ONpPEAENATh N0 rpadukam

186



181

Ay, 2pad
J 0152025 30 35 40 45 S0 S5& 60
ilinyiaasa l
VS oivAAYiY.x
HITITIAT S A
WIS AAAN A s
A} insseseas
\ WL AAA A
AR \\ \ \\\ J 7//444////7/// A Puc. 126(43). Cxema u
\ ARRTINN W A e ™
AANLANE VIR I 775
NSNS, ===aalll




D
puc. 116(38) nacrosulero npuioxenusi. Ilo Ge3pasmepHbIM BeNHUHHAM %}72
T

n &2 npunnmarorcs snavenns S u £, u no num ompenensiorea i u .
s NPHHH i M onp .

Bricoty Boanbl i %-HO#l oGecneyeHHOCTH B CHCTEMe cJeAyeT OnpefensaTh
YMHOXEHHEM CpelHell BHICOTHI BOJMH Ha KO3 (HIHEHT k; NpHHUMAEMBbIH 10
rpajukam puc. 117(39) mactoamero npunoxenus. ITo 6e3pasmMepHbIM BeJH-

' C
YHHAM {V— H %,,—; onpenensioTcsl 3HaueHHs KOdpPuLHEeHTa Ri, U3 KOTOPLIX

NPUHHMAeTCs: HANMEHbIUHH.

CpenHIO0 AJHHY BOJH IPU H3BECTHOM 3HaueHHH CPeLHero NepHoaa cle-
Jdyer onpefeaTh B COOTBETCTBHH C TPeGOBaHMAMH N. 13 HacTOALLero npH-
JIOZKEHHS.

IlpeBbilllenyie BePIIAHLI BOJHBI Haj.pacyeTHLIM YPOBHEM AOJIKHO ompe-
nenarbes no puc. 118(40) HacTosiiero npHAOKeHus.

MpumeyaHne ODiemeHTH BOJH, MEPOMEILAIOHMXCSI U3 MCAKOBOMHON 30HBI C YKJIO-
Hamu AHa 0,001 n MeHee B 30HYy ¢ yknoHamu gHa 0,002 w GoJiee, HCOOXOAUMO ONMpPEACHATH
€OrJacHo TpeGoBaHusAM THI. 17 W 18 HACTOAWICrO MPHJIOKEHHS, TIPH ITOM NPHHUMACTCHA 3ua-
4YeHHe HCXOAHOI cpeaHefll BLICOTH Ai=hry.

1. DneMeHTHI BOJIH B MEJKOBOLHONH 30HE ¢ yKJAOHaMHu jHa Gogee 0,001 u
Menee 0,002 crenyer onpenensTh corjacHo TpeGoanusam nn. 17, 18 u 19 na-
CTOSALIErO NMPHJIOXKEHHS, IPHHAMAS B KaYecTBe PacueTHbIX — HanGoJbLINeE.

2. DyeMeHTH! BOMH NpH rayGuHAX, NepeMeHHbIX BLOJb pasroma, omnpe-
JeASIoT CJAeAyounM o6pasoM. I1poduib aHA BROJb JHHHM Pasrona, Hauu-
Hasl OT NOABETPEHHOTO Gepera akBaTOPHH, pasbUBAIOT Ha YUaCTKH ¢ pasjiny-
HEIMH ¥ TIPUO/NU3HTENBHO OJHHAKOBLIMH B NpejesaX KaXKAOrO ydacTKa YK-
JIOHAMY AHa.

Ilns KoHLLa nepBoro yactka (OT momBeTpeHHOro Gepera) npu JMOGLIX

VKJIOHaX JAHA HAaXONAT CPENHIOI BBICOTY BOJH A, COTJIACHO TPeGOBaHHSM
a. 19,

las BTOporo yuactka pacyeT BEAETCH CAeAYIOUIM o6pasoM:

[Tpu ykaonax ana 0,002 u Goslee CPeAHIO0 BHICOTY BOJH ONPEAESIOT CO-
FJacHO pexoMenaauuam mm. 17, 18.

IMpu yxaonax 0,001 u MeHee jasi Ge3dpa3MepHBIX BeJMHUH %—; H %
L
rae H;—rnyGuHa B KOHLE BTOPOTO y4acTKa, MO rpaduky, NpHBEAEHHOMY

AD
Ha puc, 116(38), HaxoaaT 3HAueHHe —g—WT‘;
AD . gD
BEJHUHMHY gW21 CKJIabIBAIOT C BEJUYHOH %, rae D, — nauna pas-

roHa BTOPOro yuvacTka;

A D.
[0 3HAYeHHIO (EWD—‘-}-%) W KDHBOH, COOTBETCTBYIOLLEH gy o rpa-

W2
¢uky, npusenennoMmy Ha puc. 116(38), ompenessioT BeAHUHHY ghy/ W2,
OTKYJa HaXOJAT CPEIHIO BHICOTY BOJH /1, A KOHUA BTODPOTO yuacTKa;

CpellHe BLICOTH BOJH [ BCeX MOC/IELYIOWHX Y4aCTKOB ONpEAeNsioT
110 aHAJIOTHYHON cXeMe.

Ipumep 57. OnpepesuTh BLICOTY BOJMHbI OXZHOTIPOLEHTHON OGecrmeueH-
HOCTH A1y TpH riybuHe H =35 M M mapaseqbHBIX, NPHOIH3HTENBHO TIPAMO-
JHHeHHbIX n3obaTax. Yros Noaxofa o MeXAy HOPMaJjibio K n3obaraMm H Ha-
npaBJIeHUeM PacrnpoCcTpaHeHHs BOJH coctasaser 60 rpas. Yxaonw axa 0,025.
dneMeHTsl BOJH B TAyGOKOBOAHOK 30He: Arg=1,2 M, Az=25 m. Kosddu-
LHMEHT [Iepexosia OT CpPefiHeH BLICOTH BOJHBI K BbICOTe BoJHbl 1Y% -Hoi o6ec-
TIeUeHHOCTH iy = 2,2,
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Pewenne.
BricotTy BOMHH /1% B pacueTHOH TOuke ompeieaseM mo gopmysae 192,

Briyucasiem otHoweHue — = 0,2, u no Ttaba. 105(39) naxoaum &,=0,96,
TJa

a no puc. 124 ana «=60° cuumaem 3HayeHue /z_M/ﬁ;,,=0,82, OTKYla
h,=0,98 M,
IMoncrasasa B Gopmyay 192 HalifeHHble BEJHYHHH, HAXOIUM
hyy = 096:2,2.0,98 =21 u.

Puc. 127, Kapra aksatopun (x nmpumepy 58).

Mpumep 58. Paccuutath x03¢QuuHeETH pedpakiHu k, B MEIKOBOAHOM
sone jas ray6uusl =20 m (puc. 127). Hcxonnan asnuua Boan Ha rayGo-
KOBOJAHON aKBaTOPHH Arax =206 M.

Pewenue.

Kosdduunent pedpaxunu kp maxoawM na OCHOBE NpeABapHTEJbLHOrO

nocrpoelius Miana peppakiun (puc. 127), naunHad ¢ ray6un H= —12'—" =
=103 m.

Paccrosnue So Mexny nydamu I u 2 BHIGHpaeM ¢ TaKUM PacyeToM, YTo-
65l JIyyH NPOXOAHJIHM MO pasHble CTOPOHBI OT pacueTHoi Toykn A. Ha kapre
OCYLLECTBJSHO CTJaXKMBaHHe wH306aT (WITPHXOBBIE JHHHMH Ha puc. 127) u
0603HayeHbl MOBOPOTHBIE TOYKM B MECTaX NepeceyeHHs Jyueil C NMpoMexy-
TOUHBIMH H306aTaMu. B 3THX TOuKax MocjefoBaTe/bHO HAXOAMM BEJIHYHHY
yria ap; MeXIy HanpaBJeHHeM HCXONHOTO Jyya H NMeprneHIuKy/asipoM, BOC-
CTallOBNCHHBIM K NPOMeXYTouHOi u3oGarte. OnpenensieM TaxxKe OTHOMIENHe
rayOuH 1a npeibiayllel H mochenyloumeil H3o6aTax K HCXOQHOH AJHHE BOJ-

HBI Ars, M MO HoMorpamme (puc. 126(43)) HaxofWM YroJ MoBopoTa Kaxmoro
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ayua Acp;. OTkianbiBast 3HayeHue Acp; OT HanpaBJ/eHUs MCXOQHOTO Jyya B
CTOPOHY MeHbIUMX TJIYGHH, ONpefessieM HampaBienHe pedparupoBaHHOIO
ayya. Pacuersl cBefeHsl B Taba1. 106.

Tabraya 106
Homep | Homep | H;_y f‘:—_‘_ Hyppy, fi_"‘_l, %ir | %0
ayda TOYKH " Yo M Yo rpan | rpax
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 0,5
4 40 0,19 30 0,14 27 | 2,6
5 30 0,14 20 0,1 41 5
6 20 0,1 15 0,07 18 2,5
7 100 0,48 90 0,44 54 0,5
8 90 0,44 60 0,29 40 2
2 9 60 0,29 40 0,19 25 2
10 40 0,19 30 0,14 27 2,5
11 30 0,14 20 0,1 41 5
12 .20 0,1 15 0,07 30 4,5

C mocTpOeHHOro .MJaHa pedpakuunm cHUMaeM 3HaueHus Sg=15 MM u
S§=23 mM, u no popmyne 193(154) BruncaseM koaddHUHEHT pedpaxiay

B Touke A (kp)a= 12—3 =0,81,

Mpumep 59. Onpefenuts BLICOTY BOJH ONHONPOUEHTHOH obecneueH-
nHoctn A1y W CPENHIOK INHHY BOMH A B TOuke ¢ Iay6unoit =7 M. Ykion
aHa aksartopuu 0,01. Kosdduunenr pedpakunu kp=0,8. Koadduuuenr ne-
pexofia OT CPERHHMX BHICOT BOMH K BLICOTAM BOJIH OXHONPOIEHTHON obecne-
uennocty kix =2,42. Vcxonueie sneMeHTH BOJIH Ha Tay6OKOBONHOM akBaToO-
puu Arg=3 M, Ara=80 M, 1=7,2 C.

Pewenmne.

Bricory BosHEL A1y ompenensem no ¢opMmyae 191(153). Koadduunenr
TpaHchOpManKH R,, BXOAAIMA B 3Ty bopMYJay, HAXOAMM 1O pHC. 125(42),
IA€ OTHOWIEHMIO =— = §6=0’088 Ha KpuBOA I COOTBETCTBYeT 3HaueHHE

™
k; = 0,935. OGobwennrfi koaddunuent noreps npu %:0,088 H yKJIO-
Hy aua 0,01 (ra6a. 105(39)) k, = 0,85. [Moxcrasass SHAUCHHS k. =0,935,
ky=10,8, £, =0,85, kix=2,42 u h,; =3 v B bopmyay 191(153), Haxozum

Tiyy = 0,935-0,8.0,85.2,42.3 = 4,6 u.

Hauny BosHbl ompeneasiem no puc. 123(41). Bxoas B rpaduk c na-
pamerpamn H/\, = 0,088 u hyy/g = 0,009, cHHMAeM COOTBETCTBYIOLLEE
3HaueHHe k., ==0,775, otkyaa X =0,775-80 = 62 wm.

Ipumep 60. Onpepenuts 06061meHHbIH K03 duLHEHT pedpakumn kyo B
pacyeTHOM TOYKE MEJKOBOJHON 30HBL 3HaueHHA K03hdHUUEHTOB pedpaKLnu

kyp IO TyyaM, onpeyieleHHble B COOTBETCTBHYU ¢ TpeGoBaHuaMu M. 18, npusene-
upl B Taba. 107.

Tabruya 107

TMopsakosuit Ho-
Mep ayva n

—3 —2‘ —1} 0 1 2 3

Kosdduunent &y |0,14 0,35 |o,59 081 | 045 [035 | o

190



Pemenmne.
O6o6wennsit Koaduunenr pedpakiuy B pacyeTHoll Touke no Qopmy-
ae 194

kgo = 0,1 /250,812 210,452 1 0,50%) - 13(0,35% 1 0,35%) + 3,5-0,18° =
=01YT64 7116 - 32 + 0,1 = 0,1 ¥/ 31,3 = 0,56.

Mpumep 61. Onpese uTh 3AEMEHTH BOIH 4, A, <, Ay B MeJ[KOBOJlHOI/I
30He C ykJoHamu JAHa 0,001 mpu ckopoCTH BeTpa =18 M/c, pasroHe
D =50 xkm u ray6une H=7 M.

Pemenne. J—
BespasmepHble BeJIHUHHH %—2%)—_. 1512 u TV—z 91327 =0,212.
[MTo puc. 116(38) HaxoxuM ——_0 027 u =2,1, oTkyna i '_-002—5818—2.“
=09 M, = 2‘;818 = 3,9 c. [To dopmyae 187(151) CpeJlHsAs JAJAUHA BOJIHBI
- 9839
A= 53T = 24 M

Jlanee, HAaXOAMM BEICOTY BOJHB OZHONDPOLEHTHOH o6eCneyeHHOCTH
hig. Tlo puc. 117(39) ans xpuBot F=19% cuumaem snaueHus koabdu-
uneHToB (B)p = 2,16 u (R)x = 2,22, COOTBETCTBYIOIIME PAHEE BHIYHCJEH-

HLIM 3HAUEHHUSIM —IZM 1512 u —H—021

Tak xak (ki)p< (ki) 7, T0 O TpeGOBAHUAM, IPUBEAEHHBIM B 1. 19, K03(-
¢$hUIUEHT nepexosa OT CPEAHUX BHICOT BOJIH K BBICOTAM BOJIH OJHONPOLEHTHON
obecrneueHHOCTH NpuHHMaeTcsd paBHEIM k;=2,16. CregoBatenpho hiy =2,16-
:0,9=1,9 m.

Mpumep 62. OnpenenuTs npeBLILIEHHAE BEPILHHbI BOTHBI OLHONPOLENTHOMR
ofecrneueHHOCTH HaJ PAacUeTHEIM YPOBHEM (ng)l% B Touyke P MenKkoBOAHOM 30-

bt ¢ rayGunoit H=7 m npu ckopoctu Betpa W=18 m/c. DIeMeHTH BOJIH B
Touke P A1 =19 ™M, A=24 M, 1= 39c.
Pemesnune.

[TpeBriuente BepLIMHBI BOJHEI HaJ PacUeTHBIM YPOBHEM Vjp OMpefesaseM
no rpaduKy, npuBejeHHoMy Ha puc. 118(40).
BxopHEIMY MapaMeTpaMHy B rpadyK ABJIIOTCS:

by 1,9 197
o~ ogam - 0L F=5
CooTBeTCTBEHHO 3THM NAPAMETPaM HaXOAUM (g)ix/Miy=0,61, oTkyzna
(Mshx =0,61-1,9=1,2 m. ’

Mpumep 63. Onpenesutb CPeNHIO BEICOTY BOJIH A B TOuke P MEJKOBOI-
HOl 30HBI. BeTep mocTofHeH mo cKopocTu u HampasieHuio. CKOPOCTb BeTpa
W =25 m/c. Pasron D=8 kM. I'1y6unnl mepemenns! 110 pasrony. [lpoduap ana
BXOJb JIMHHH DA3rOHa H HanpaBJieHHe BeTpa NOKa3aHbl Ha puc. 128.

Pemwenue.

Pacyer BOJIH B MeIKOBOZHOM 30HE € YYETOM NEPEMEHHBIX [IYGHH BHIIOJ-
1M IO PEKOMEHIAIHSIM, H3JIOKEeHHEIM B 1. 19 nacTosimero npaioxenus. Ha-
YHHAS OT MOJBETPEHHOro Gepera akBaTopHH, MPOMU/Ib AHA BAOAb JHHUH pas-
TOHA pa36uBaeM Ha YJACTKH C PA3THYHEIMH H MIPUMEpPHO ONUHAKOBEIMH B NIpe-
Jenax KaxJaoro yuyacTKa yKJAOHaMH AHa (puc. 128).

B cooTsercTBuM € m. 2 MOSICHEHHH K M. 19 HACTOAWLErO NPHIOKEHHS
BXOJAHM B rpacguk HpHBelleHHblﬁ Ha puc. 116(38), co 3HaueHHAMH napa-

Me'rpOB =288 _, 125, l= 55— = 47,04 1 HAXOAMM, UTO B KOH-
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ue MepBOTo ydacTka gWJ = 0,113. Bce pacuer BejieM 10 peKOMEHAaLUAM

AAst ykJaoHos zaHa 0,001 u MeHee.
gHy, 5.98

Jlast BTOporo yuactka HaxoxuM T = 95 =0,0784. Bpoas B TOT

ke rpadHK OTHOLICHHA ——-—00113 " i’i’-—o,0784, .cHuMaeM BEJIHYH-

AD,
HY JAOUOJHHTEJNbHOrO pa3roHa ng = 120, KOTOPYIO CKJaAbIBaeM C OTHO-
CHTE/JbHBIM pa3r0H0M BToporo y4acTKa, H HaXOJUM YCJOBHEIA Pasrod AJs

BTOPOrO YuacTKa W;"l‘g

Pl

Do =Snm

=8M f/z:iﬁ{
PO TITTI 77 e

Pic, 128, Cxema x onmpejieNleHiI0 SJEMEHTOB BOJH IIPI epeMeH-
HBIX myduuax BLOJDb Pasroua.

pasroHoM B TrpadMK H C yyeToM mapameTpa —.-=00784 onpepenseM
gh’ =0,012, oTKyZa HaXOAMM HCKOMYIO CPEIHIO0 BEICOTY BOJHHE /1y =

"0,012.253 _
= T = 0,76 M.

AneMeHTHE BOAH B NPHGOHHOH 30He

20. BuicoTy BOJHH B NpuGOiiHOH 30HE Mip1y, M, HEOGXOAMMO Ompe-
JeNATh A 3aJaHHHX YKaoHoB AHa (1 :m,) mo rpadukam 2, 3 u 4 puc.
125(42) uHacTOsALEro HPUMOKEHHS; NPH 3TOM MO 6e3pa3mepnoﬁ BeJHYHHE
H

R
=— TPHHHMACTCH 3HAUEHHE 2% M COOTBETCTBEHHO OTPEACAACTCH Aup 1.
T g

Jnuey BOJIHEL B NPpHOOHHON 30He ?»np, M, cJeLyeT OnpenessiTh N0 BepxHei
oruGatomeit kpuBoi puc. 123(41), a npeBbILIeHHe BepIINHLI BOJHEI HAl pac-
YeTHHIM YPOBHEM T, M, — 1O BepxXHefi orudawouiei kpusoi puc. 118(40) wa-
CTOSIILETO NPHJIOXKEHHUSI.

Koadduunenr nepexona k;mp K BBICOTAM BOJH 3afanHol [ %-HOl obec-
TeYeHHOCTH B NpNGOHHOH 30He caefyeT npuHUMaTh no Taba. 108.

Tab6ruya 108

O6ecneyeHHOCTh
BBICOT BOJH I, % 0,1 1 2 5 13
Kosdduuuenr &;qp 1,15 1 0,95 0,9 0,85

21. Kpurnueckas ray6uia Hyp, M, npu nepsom oGpyllleHHH BOMH Oe3 yue-

Ta pedpaklUuy JOMKHA ONPEAENATHCS A 3aaHHbIX YKJIOHOB AHA (1 :m.)

mno rpapukam 2, 3 1 4 puc. 125(42) HacToALLEro NPUMOKEHHS; NPH 3TOM 110
h,

i kp

6e3pasMepHOi BeJIHUHHE —=; z = NPHHHMAETCA 3HAUCHHE = H COOTBETCTBEHHO
1: o

onpegensiercss Hyp.
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Kpuruyeckyto riay0uHy ¢ y9eTOM pedpakliuy BOJH HEOOGXOLUMO Ompere-
JSiTh METOIOM NOC/IEAOBaTeNbHbIX NpuGAHKeHuil. [To pagy sagaBaeMbIX 3Ha-
yenuit ray6bun H B coomsercTBHH C TpeGoBaHusMu ni. 17 u 18 macrosiuiero

h
NPUTOKEHUS ONPEAENSIOTCS BEIHUMHB ——- H TO rpadukam 2, 8 u 4

EZ
Hyp
puc. 125(42) — coorBercTByIOIEE UM 3HAYEHHS £ M3 KOTOPBIX NPHHMMAET-
T

¢ Hyp, uMC/IEHHO COBHafaioulee ¢ ORHON U3 3ajaBaeMblX ray6un H.

1. Kpurnueckas ray6uHa npu nepsom o6pyuwennn Hyy 6es yuera pedpak-
LHY ONpene/sieTcs ciaenyouM o6pasom:

B Rt
NOJAraioT B NEPBOM NPUOAMKEHHH —p = —=0 ¥ ONPEACAT NO
g't T

g
H
puc. 125(42) ¢ yuerom ykaosa ama 1:m, napaverp 2% ray6uny

A

Ara
HI(]‘)I;
NPUHEMAIOT corJacHo TpeGoBanusm m. 17 mo puc. 125(42) n radn.
105(39) snauenus KO3IDGUIUHEHTOB Ky, ky 11 — cOrJIACHO TpeGoBaHHUAM 1. 15—
3nayeHHe kosbduunenta kiy (BesHuuxa kp=1 110 yCIOBHIO);

onpeneasior no gopmynae 191(153) soicory BoJHbl i %-HO#I 06ecneuerr-
nocry Ay, nonaras i=1%;

Ao
npuxuMaloT no puc. 125(42) u no swauenuio mapamerpa -1—5 ¢ yue-
T
K
TOM YKJIOHA AHA 1: M, BeJUYHHY T %, OTKyJa ONpeensioT H, (npu-
T
Mmep 64).
2. Kpuruueckyo riyGuHy npu nepsoM o6pyumenu Hip ¢ yuetoM pedpak-
LHH ONpeAe/sioT MeTO0M NOCAeN0BaTeNbHbIX Npubmnkernii. [Tpu stom nep-
BOe IPHOAHKEHHe BHIIOMHASTCS TaK XKe, KaK u 6e3 yuera pedpakuuu, a no-
creayouine — ¢ yueroM kosbduunentos pedpakunu k, onpemeiseMmbix 10
TpeboBanuaM, n3toxenubM B 1. 18. Pacyer Bezercsl 10 9HC/ISHEONO COBNA-
IeHHS ABYX IOC/HeLOBATENbHO ONpefeNeHHbIX Hyp (npumep 65).
22. Kputuyeckylo riyGrHY, COOTBETCTBYIOLLYIO MOCHENHEMY OOpYLICHHIO
BOMH Hyn NPH IOCTOSHHOM YKJIOHE JHA, CJeLyeT Onpenenats no dopmyne

Hyn = k% Hy, 195(155)

rae km — Ko duunent, npuuumaeMbiii no ta6éa. 109(40); n — uucao o6pymennii (BK/OYas
TepBoe), npuHUMaemMoe H3 pafa n=2, 3 1 4 NpH BBHINOJIHEHNH HEPABEHCTB

£522 043 u AT <043,

IMpu yxnonax nua osee 0,05 cielyerT npuHAMATh 3HAUSHHE KPHTHIECKOM IIy-
6uHbl Hyp=Hyx.

[Mpumevanne Ilpn nepeMeHHBIX YKJIOHAX JAHA HONycKaetcs npuaumMath Hyan To pe-
3y/bTaTaM [10CJA€J0BATEABHOrO onpeleJesHss KPHTHUeCKHX MIYGHH JJIsI YuacTKoB JHA C I1O-
CTOSHHBIMH YKJIOHAMH.

TaGauya 109(40
VYkaon mua 1:m, 0,01 |0,015 0,02 | 0,025¢ 0,03 | 0,035] 0,04 | 0,045]| 0,05

Kosthduuuenr k,, 0,75 l0,63 0,56 | 0,5 045 1042 | 0,4 0,37 | 0,35

KputHueckylo riayOGHHY, COOTBETCTBYIOLLYIO TOCJeNHeMY OGPYLICHHIO
BOJIH IIPH NEpeMeHHBIX YKJAOHAX [HA, ONpeNeNsioT HYTEM IOCIENOBATENbHO-
ro pacyera KpUTHYECKHUX rJIyOHH B NpHOOMHON 30He NJIs YYaCTKOB JHA C IO-
CTOSTHHBIMH yKJIoHAMH. [TepBas KpuTHYecKas royGuHa onpenessieTcs B cOOT-
BeTcTBHY ¢ 0. 21. BTopasi u noc/eaymollse KpHTHYSCKHE TIYGUHEL Onpenessi-
I0TCA NMYTEM YMHOXKEHHA TIayOHHbI Npefblyllero o6pymieHHs Ha Kosddu-
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UHEHT kn,, mpuHUMaeMblfi mo Taba. 109(40) B 3aBHCHMOCTH OT yKJoOla TOTO
yyacTKa JHa, [jJe NPOUCXOQUT Npelbiayluee 06pymeHHe.
Fay6una nocaenHero o6pylueHus

Hyn = Riky. .. ky_iHip, 196

JOJI2)KHA YIOBJETBOPATDH YCAOBUIO
Riky... ky_y < 0,43,

rae f— uHcao obpywenni (Brimouas nepsoe). Takum oGpa3oM pacuer cledyeT npOn3BOAHTH
JI0 TeX 1op, NOKa TIPpoH3Befienre KoapdulueHTOB He craneT Mmenee 0,43 (mpumep 67), Ho npu
3TOM OHO He JOJIKHO NpuHHMaThea Menee 0,35

BrIcOTHI Anp1y ¥ NJMHBL Agp BOJIH, COOTBETCTBYIOUIHE KPUTHUECKHM TJY-
6vHaM BTOPOro ¥ TOCJAeNYIOLHX. 06pyIleHufl, onpenensiorcs coraacko m. 20.
Koadduuuent mepexona Rimp K BBICOTAM 3a1aHHON OGECTEYEHHOCTH CJe-
AyeT npuEUMAaTh o Tada. 108.

Npumep 64. OupesenuTh KPUTHYECKYI rayOuHy f,, TpH nepsoM
o6pywenus BoJH Ge3 yuera pedpaxkuuu (2, = 1) H 3;1eMeHTH BOJH B NPU-
6ofiHO% 30HE Hnp 1y, )\np, Mp UPH DyGune H = 5 M. BBEICOTE BOMH fipg19=

=6,5 M, f,,=3 M, AJIUHA BOJMH h,=76 M, NMepHOA BOAH © =7 C. YKIOH
auxa 0, 02

Pewenune.
hy hr.ml%
ITo puc. 125(42), nonarags B nepBOM HPHOMHMEHHH -—=5 = ——=- ==
8T gT
6,5
:m=0,0135, ¢ yueroM ykjaowa xnHa 1:m,=0,02 onpeaensem
xp I

=0,115, orkyaa Hip1=0,115-76 = 8,7 M. CoraacHo TpeGoBaHUM,

H
H3/I0KEHHEIM B N. 17, npe mapamerpe i“—”=0,115 NpHHHMaeM MO pHC.

125(42) w Ta6a. 105(39) sHauenns kospduunenton &, = 0,925 u k, = 0,87,
a [0 YCJIOBHAM NPUMEPa HAXOAUM Kyy = —=i¥ — — T =2.16.

[To dopmyae 191(153) naxogum (hix)1 = 0 925-1,0.0,87-2,16-3=5,2 m
npu raybune Hyy1=8,7 M. ()
1% )1

[Mo puc. 125(42), npunumas —g—?_ o s = 0,011, ¢ yuerom

H,
ykaona aua 1:m, = 0,02 onpeneasem -—Ai— 0,09, 0TKyAa uCXOAHAS KpHU-

THuecKas raybuna fH, =0,09-76 = 6,8 m. [lanuoe mpuOIHxKEHUE CACAYET
CYHTATh OKOHYATE/NLHLIM.
BbicoTy npHGOHHOM BOMHEL figp 1y AJst TAyOuHB A =5 M onperensem

no puc. 125(42). BuiuuciseM napamerp £=%=0,066 U CHHMaeM op-
I‘.'!

JHHATY “*”% = 0,008, oTKYAa /np1x = 0,008-9,8-7% =3,8 m.
g7
Jnuny npuGofiHO# BOJHLI k,,p ompejessieM N0 BepxHell orubawowei

KpuBoit puc. 123(41): orHowmeHHIO {1—0066 COOTBETCTBYET 3HAaueHHE

T
= =0,74, OTKyNa hyp =0,74-76 = 56 .

Ter
[IpeBhiilieHre BEpUIHHE NPUGORHONH BOJIHBI HaJ PACYETHLIM YDOBHEM
onpejaeJsseM IO BepXHed orn6a}omeu kpusoft puc. 118(40). Bxopunimu

napaMeTpaMu B rpaduk sBASIOTCA "p_lz" =0,008 u T—-—OOSG; OpAMHATA,

COOTBETCTBYIOIASl 9THM HapaMmerpaM  Ng/fnp 1y = 0 84, oTkyma my=
=0,856-3,8 =3,2 M,
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Mpumep 65. Onpereauts KPUTHUECKYIO TayGuHY Ipi nepBoM obpy=
wennn M, ¢ yuerom pedpaxuun Boan. Beicota BOMH Armix = 6,0 M,
hen=3,0 M, AnuHa BOAH A ;=76 M, NepHoA BOJH T=7 C. YKJOH AHa
0,02. 3uauvenuss ko3ahduuuentoB pedpakuunm Ha raybunax: =10 m,
ky,=09; H=8 M, k,=07; H=6 M, k,=07; H=4 M, k,=04; H=2 u,

ky, =0,5.
Pewenue. 65
hy hey 1% y
B nepsoM upubauxenud, mosaaras ET L TR 0,0135,

¢ yueToM ykJAOHa jaHa 1:mg= 0,02 onpgeﬂ,enﬁem no ’pﬁc. 125(42)
{—;3:0’”5’ otkyaa Hp1=8,7 M,

Bo BropoM npuGamxenuu mo puc. 125(42) u Taba. 105(39) npuuu-
MaeM C yueToM mnapameTpa —X—}:—I=0,115 3Hauenuss koaddunueHToB k=
= 0,925, k, =0,87 u no ycnoBHAM npumepa HaxomuMm k,=~0,8 (no uu-
TEPNOJIAUMN AT TAYyOuHb My, =87 M) U Ry = ’i"_%‘—=§'§ = 2,16.

Mo dopuyae 191(153) (fux)1 =0,925-0,87-2,16-3-0,8 = 4,2 M 1pu

(s) _ 42

raybude Hyp1=8,7 m. [lo puc. 125(42) npu = WzO’OOSS H
kp 11

H,
ykaone aHa 1:m,= 0,02 npuHumaem iy =0,072, orxyra Hypnu=
=0,072:76 =55 . "
B Tperbem npubarMkKeHHH onpejeasieM mo puc. 125(42) u taba. 105(39)

sHayenus Kk, =0,96, k,=0,87 u mo ycrosuaMm npumepa Ry =2,16 u
k, = 0,63 (npu H = 5,5 m). Beicora BoanH (f1%)n =0,96-0,82-0,63-2,16-3=

=33 w. Tlo puc. 125(42), mpuamhs M = 22 — 0,007, nonyuaew
gv 8- .
Tl 0,06 Hipin = 4,5 .
T

B yerBepToM mpHOAMIKEHHH, BBHINOJHHB aHaJOrHYHLIE BLIYHCJIENHS, ITO-
ayyaem hix=0,99.0,81.0,63-2,16:3=3,3 M, Hyxpiv=4,5 M. Takum o6pa-
30M, TpeTbe NpUOMHKEHUE ABAAETCS OKOHYATEJBHBIM, H B KayecTBE pacyer-
HO! npuHuMaercs ray6uHa Hyp=4,5 M.

Mpumep 66. Onpemennts KpHUTHUECKYIO FIYGHHY, COOTBETCTBYIOLLYIO
CTBOPY NOCJELHero o6pyulenus BoJH Hyn npu noctosHHOM ykjone ana 0,02,
Kpuruueckas ray6una B cTBope nepBoro obpymenns Hyp=7 M.

Pemenue.

Kpuruyeckyto ray6uHy Hym, COOTBETCTBYIOILYIO MOCJefHeMy obpylue-
HUIO BOJIH TNPH NOCTOSIHHOM YyKJoHe, onpeneasem no dopmyae 195(155).
Koappuuuert kn=0,56 npu ykaone nua 0,02 npunumaem no ta6a. 109(40).
[Mosraraem n=2 1 npoBepsieM cooTHouwleHus k%-2=1>0,43, k-1 =0,56. He-

paBeHctBa n. 22 He BHmogHsiores. IloacraBnasas n=3, HaxonuM k’,‘n‘2=

=0,56>0,43, £"~1=0,562=0,315<0,43. CaexoBare/bno, #=3, T. €. BOIMOK-
Hbl 1pu oOpywenus. Hanee, nogcrasasg B dopmyay 195(155) kn=0,315,
HaxoiuM Hyn=0,315-7=2,2 M.

Mpumep 67. OnpenennTs KPUTHUECKYIO I1y6UHY Hyn COOTBETCTBYIOILYIO
nocnenHeMy ofpYIIEHHIO BOJH NMPH nepeMeHHbIX YKAoHax AHa (puc. 129) n
IpH 3/JeMEHTAX BOJIH, 3alaHHBIX B npuMepe 64,

Kpurtnueckas rayGuna nepsoro o6pymenns Hyp=06,8 M.

BrpicoTa BOJHH Ha TayGuHe mepBOro ofpyumenus A 4 =52 M (npn-
Mep 64).

TMepBoe o6pyiente BOJHBI Npou3ofiLeT HA yyacTKe AHa ¢ ykjaoHom 0,01
(puc. 129). Ilo Ta6a. 109(40) npu 1:m =0,01 naxogum ky=0,75.

13+ 195



Corsacuo 1. 22 onpepeJsieM KpHTHUECKYIO FyGHIIY BTOPOro o0pyLIeHHs
chp2=k1an1=0,75'6,8=5,1 M.

Bropoe o6pyilepne npousoier nocjie nepsoro nepesoMa npoduis na
yuactKe aua c ykaonom 0,02, kotopomy mo ta6u. 109(40) cooTseTcTByeT KO-
a¢pduunent ky=0,56. CregoBate/iblio, KpuTHueckass rry6HHa Tpetbero 06-
pywenus 6yner paBHa Hipa=RoHyps=R1-ky+ Hp=0,75-0,65-6,8=2,9 m.

260

750 93 37

Hip~6,8 Hp=81  Hun=59

Pacy. ypobers X
A\VA4

’7(7\7" N4 A

v/ 8l

%)
YHAOHS! 2071 002 qu.\ 6‘
W ’ 200 |10 Y400

S
ybunsr, m | by S )

Puc, 129. Cxema npoduna gua nas onperenenis KpUTHYECKoil rayGuuni
Hyy npH nmepeMeHHBIX YKIQHAX.

Kpuruueckast rny6una Hyps npuHuMaercs rayGunofl nocseqlero o6py-

HICHHs BOJH, TaK KaK npouaBejeHue Ko3QOUINEHTOB R, YIOBJAETBOPSET yC-
JIOBHIO 1. 22: k)« ky=0,42<0,43.

dJleMeHTbI BOJH Ha OFPaMAEHHON AKBATOPHH

23. Bricoty audparupoBaHHO#H BOJIHBL hy, M, Ha OrpaXcpeHtoifl akparo-
puH 1eo6X0NHMO OnpelessiTh 1o dhopMmyJie
hy = kahy, 197(156)
pie ky — Koshduumenr AuQpakuHE BOJH, ONPeaeNseMblil coriacHo TpeGoBannsam mi. 24, 25
1 26 HaCTOSILICro NPHJIOKEHHS; K — BLICOTa HCXOAHOI BOMHBI { %-HON OGecneyeHHOCTH.

B kayecTse pacueTHOH mpHHUMAETCa HCXOAHAA JJHMHA BOJHBL A Ha BXOJe
Iie B aKBaTOPIIIO,

ITpn pacuere 3MeMeHTOB BOJIH HA Orpa)AEHHBIX aKBAaTOPHAX B KayecT-
Be HCXOAHBIX CJeIyeT NMPHHHMAaTb BOJIHB OTKPBHITON aKBAaTODHH BHE 30HLI
BJHAHUA OTPAJAWTENLHLIX COOPYXKEHHH, a NMEHHO: PN OTPAXKICHHH ORHHOY-
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Puc, 130 (44). Tpaduku 1as onpenereHus snavenuit koddduuue,rop E10-




HuIM MOJIOM — HA (pPOHTE BOJHBI, NPOXOASINEM uyepes roJIOBY MOJa, a Npu
Orpak[IeHHH akBaTOpHH JABYMS MOJaMH — Ha (POHTe BOJIHBI, NPOXOAALIEM
yepes roJoBy GJAHKAHILEro CO CTOPOHBI MOPSA MOJA.

QOuepranne ¢poHTA BOJHE, NH(pardpoBAHHOH OKOJIO TOJOB OrpajH-
TeJbHBIX COOPYAKEHHH, LOJKHO NPHHUMATHCH:

a) B 30HEe BOJIHOBOH TeHH — IO OKPYXHOCTH C LIEHTPOM B I0JI0BE COODY-
KEeHUs ¥ PajnyCcoOM, PaBHBIM PACCTOAHHIO OT TOMOBBL O PACHETHOH TOUKH;

6) BHE 30HLI BOJHOBOH TCHH — IO

; . T MOff, HOpMaJAbHOH K HCXOJHOMY
or Y ™ IpAMOH,
4 %E ar’ ‘1—]—!1 I ' nyay BOJH.
99 \\\\\ SEb AT 24, KospouuueHt pudpaknuu
N <] BOJIH Rgo VIS aKBATOPHH, OI'PaXKIEH-
48 \\§ S HOH ONMHOYHBIM MOJOM (MpH 3ajaH-
: NN N ! HOM 3HayeHHH yIJa B, rpaj, OTHOCH-
a7 \ E% TeJbHOTO PACCTOSHHS OT TOJOBH MOJA
4 ! ,.
NI O TOYKH B DPacueTHOM CTBOpE = U
g6 NNANLNE . ° I
4 NNNNYY N 3HaueHWM yrJaa ¢, Tpapg), cieayer
NN NPHHMMATbL B COOTBETCTBHH CO CXEMOH
45 NN
’ AN u rpadpuxkamu puc. 130(44) coraacuo
"N WITPHXOBOH JIHHHH CO CTPENKaMH.
04 N 25. Kospduunenr pudpaxuun
BOJIH kgc Ha aKBaTOPHH, OTpakAeHHOM
43; 74 75 8 WiT, CIOMILHMHCA MOaMmH, 1e06X0MMO

OnpeaenaTb 5o popmyne

Puc. 131 (45). I'padukn 3uaveHnii ko~ kpe = krobexs 198(157)

shdHmnenTOB ox. e Pex — KOIPOHUHACHT, NPHHEMACMEI JO

puc. 131(45) asig RaHHLIX 3HaucHHiT BeJH-
uul Crx H kgr.

Benmuuuna Crx onpefensiercs no dpopmyie

A
Co= Bt l 199(158)

rie A; 4 A, — DacCTOAHUA OT FpaHHubl BOAHOBOI. Tenu (/'BT) no rpaHuubl AndpaxuHu
BonH ([ /B), npunamaemble B COOTBETCTBHH CO cXeMOii H rpapuxamu
puc. 132(46) coraacHo WTPHXOBOI AMHHU €O CTpeAkamu;
B —mupnHa BXoja B TOPT, M, NDHHMMaeMas DPABHOIi NPOEKIUH PACCTOAHHS
MEXJy FOJOBAMH MOJOB Ha (PPOHT HCXOJHOH BOMHLL.
3nauenue KoapduuueHtTa Ry OHpefessercss TaK Ke, Kak M kKoapdu-
ILHeNnTa Ryo, COTIACHO TPEGOBAHHAM N. 24 HACTOAILETO NPHAOXKEHHA AJF TOY-
K{ NepeceyeHUs TVIABHOTO Jiyya ¢ ()POHTOM BOJIH B paCYETHOM CTBOpe.
[Tonoxenne riaBHOTO JAyua Ha cxeMme puc. 132(46), a HeoGXOAMUMO NpH-
HUMATh MO TOYKAM, PAaClONONKEHHLIM OT rpauuubl BoJHOBON Tewn (['BT)
MOJa ¢ MEHBIUIHM YIJIOM ¢, I'pal, Ha pPacCTOAHHUAX X, M, ONpeAeasIeMbIX Mo
dopmyac
A5, — B (A —B)
*=TT B 4By
re B; u By — xo3)uiHenTs, NpUHMMAaeMble . B COOTBETCTBHH €O CXeMoii s rpapuxkami
puc. 132(46).
26. Kosdppuuuent TUPpaKUHU BOAH Rgs LJIS AKBATOPHH, OTpaKAeHHOM
BOJIHOJIOMOM, JLO/DKEH ONpefensitbesd no ¢hopmylie

Fns = Vk L+ 2%, 201(160)
TJe Bm ¥ kg — KO3bdHUMEHTH AMPPAKUHU BOJH, ONpeAenseMble COOTBETCTBCHHO ANs roJ0B-

HBEIX YYacTKOB BOJIHOJIOMA COrJIacHO TPeGOBaHHAM T. 24 HACTOALLEIO MPHIOKSHHS.

27. Bruicoty augparHpoBaHHOR BOJIHBI C YYeTOM OTPaXeHHA ee OT co-
OpYXeHHH u nperpan Agor, M, B JAHHOH TOUKe OrpakJIeHHOH aKBAaTOPHHU He-
006X0 MO OmIpeaenaTb no hopmyJe

198

200(159)
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puc. 132 (46). Cxema u rpaduxu Aa4 onpeneieHHs BeanyuH 4 u 5.




hgor == (Ra -+ kot) By, 202(161)
rpe
—0,08 7
kor = kuokykunkor’e » Vcos b 203(162)
ko — ko3 dunueHt audpaxuuu B CTBOPE OTpaxamoliedl MOBEPXHOCTH, onpefense-
Mblii coraacHo Tpebosanusm nn, 24, 25 u 26 HacTosAllErO MPUAOKENHS; .
ky 1 kyp — KO3 GUIUHEHTH, ONpejeadeMble COMAcHO TpeGOBaHuAM I 2.14 mnacroseit

FIaBhI
0o — yroa mexay (pOHTOM .BOAHBI H OTpaXawuleil MOBEPXHOCTHIO, TPAS;

o
— — OTHOCHTENbHOE pacCTosiiHe OT

Ta6auya 110(41) X

OTpaxawlled MNOBEPXHOCTH JIO
IMonorocty | SHAYeHUus R .’ mpu yKJIOHaX OTPa- pacueTHOH TOYKH MO ayuy oTpa-
X XKaiolweht nosepxuoctH (1 : my) JKEHHOH BOJHbLI; MPH 3TOM Hanpan-
BOJHB! 7— = JeHHe AyYa OTDaXeHHOH BOAHbI
A 1 l 0,5 1 0,25 JIOJIKHO NIPHHHMATbHCA M3 YCAOBUSA
paBeHCTBA YrioB NOJAX0AA M OTpa-

10 05 0,02 0,0 ¥eHHA BOJH;
15 0,8 0,15 0,0 kor’ — K03QPHIMEHT OTPaNKEHHUS, IPHHH=
20 1 0,5 0,0 maeMplii no Taba. 110(41); npu
30 1 0.7 0,05 yrie HakJOHAa OTpamaiolei no-
40 1 0,9 0,18 BePXHOCTH K FODH30HTY GoJjee 45

rpajycos clefyeT NpPHHUMaTh KO-
s duuHeHT OTpaweHus ko' =1

[Ipumeuanne. BoicoTy BOJSHE Ha ONPaXKAeHHON aKBATOPHH ¢ MEHSIOLHMMICS TIyGH-
HaMH JONYCKAETCS YTOUHATL COMVIACHO TPCOOBaHMAM nn. 17 u 18 Hacrosulero npuioxeHHs
npH HajJexalleM 000CHOBAHIIH.

B KauecTBe paCUeTHON MPHHUMAETCS UCXOANAs AJMHA BOANB A 112 BXOAE
B aKBATOPHIO.
[Tpu noJorocrax
Iy
BOMH  —— > 50 u
gis
1:me>=0,5 3HaueHue
Koaddungenra  k'or
IIpHHUMAETCH paB-
HEbIM 1,

[Tonoxkenne Ha
oTpaxarolei To-
BEPXHOCTH TOUeK OT-
pakKeHus, oT KOTOPbIX
JyuH Haberatolux
BOJIH NMPOXOAAT yepes
pacyeTHble TOYKH, He-
C6X0AHUMO onpeje-
JATh CJAeAYIoluM 00-
pasoM.

3a orpaxatouiei

TIOBEPXHOCTbIO HJIH €e
IIPONOJIXKEHHEM  CJle- Puc. 133. Onpenenenre Todex OTPAXEHHA

AYET NOCTPOUTL 3ep- 7, /1, II1-otpanalolie NOBEPXHOCTH; 1, 2—pacyeTsible TOUKN; 11', 2;-

KaJibHOe 0T06p axe- 3epKajsbHBIE OTOGPAMEHHS PACUETHHIX TOUEK 3a OTPAXawulell NoBepxHo-

ctei0 [3 17y, 277~3ePKanbHEE OTOOPAXKEHHA DPECHETHHX TOYEK 3a OTpa-
HHE pacueTHhIX TO4YEK walome# nosepxuoctbio I1; Iy, 25, Iypy 27;—TOYKH OTpaxcenus Ha [ u
W IPOBECTH B 3TH TOY- 11 noBEpPXHOCTH.

KU BOJIHOBBIE JIYUN U3
TONIOBBI MOJ1a. TOUKH OTpaXKEHUS OTNpelessIoTCs B MeCTaxX rnepeceueHHs Jy-
el ¢ OTpaxKalollel nNoBepxXHoCcThio (puc. 133).

Mpumep 68. Onpenenuts ko3dduiHenTs AHGPAKUHH U BHICOTH BOJH B
pacueTHhIX Toukax I, 2 aKBaTOpUHM, OrpakJeHHOH ONMHOYHBIM MOJIOM
(puc. 134). ny6una H nocrosnna. DeMeHTH BOJH Ha MOAXOAaX K NOPTY:

hss =3,9 M, =60 M.
200




Pewenne.
Yepes roJioBy MoJsia NMPOBOAUM Jy4 MCXOJHOrO HaNpaB/ieHHsl BOJHEHHs
(rpaunuy BOJTHOBOH TeHH) H ONpENesseM YroJ ¢ MeXJy rpaHuuedl BOJIHO-

,
BOil TeHM ¥ ocbio Moaa (p=102°). Haxomum oTHOCHTEe/NbHbIE PACCTOSHUS T
OT HCXOAHOTO (pOHTA BOJHBI 1O PacyeTHBIX TOYEK H YrAbl B MeXHAY rpanu-
el BOJHOBOM ‘TeHH M JIMHHAMH, NPOBEJEHHBIMH OT [OJIOBHl MOJia Ha pacyert-

Hble TOYKH.
Wcnonw3ysa ngaHHbE

r
= ¢ H B, MO HOMOrpav-

me puc. 130(44) coraac-
HO KJIOUY oOnpejeisem
LI KaXAoH pacueTHOH
TOYKH 3HaueHHe Ko3(-
¢dunnerta guppakuuu
Rgo M BHICOTHI BOJIH, Bee
JaHHble CBOJIHUM B
taba, 111,

Mpumep 69. Omnpe-
AEJUTb KO3 (HLHEHTB
Audpakuuu ki B pac-
YeTHBIX TOYKax aKBaTo-
puH, OrpaxkJeHHOH cXo-
JSAUIAMHUCS MOJIaMH
(puc. 135,a,6). T'ny6n-  Puc. 134. Cxema k onpenenenuio kosduuuenTon xud-
Ha H nocrosiHHa., Dje-  PakuuH Ha aKBaTOPHH, OTPaXJAEHHOH ORUHOUHBIM MOJIOM
MEeHTBl BOJH Ha HOIIXQ,E[‘C [—J1y4 MCXOAHBIX ‘ﬂé:imfcﬁ;;?al"fﬂ‘ip Bg::o:g]ila";e'uu, I I—rpaunna
K nopTy hsx=3,9 M, A=
=60 M. lllnpuna Bxoga B nopt B=285 m.

Tab6auya 111

‘I‘(‘)':el\' M r_i 8, rpan L2 hll=h5%kno
1 720 12 65 0,09 0,35
2 1260 21 -2 0,73 29

Pemetnue.

Onpepenenne KoahPHIHEHTOB AubpaKuun BOMH Ry Ha aKBaTOPHH, Or-
PaXAEHHON CXOASAUIMMHCS MOJIAMH, IPOH3BOJHM B HHKEYKA3aHHOM NOpSIKe.

a) IocTpoeHue rpaHHLL BOJIHOBOH TEHH.

Yepes rosoBbl MOJOB MPOBOAUM JAYUH, NapajjeibHble JyYyaM HCXOJHBIX
BOJIH. DTH JIyuH H SIBJAIOTCA TPaHuLaMH BoaHoBOH Tenu I'BT (puc. 135,4q).
OnpenensieM yriibl MeXIy DpaHHLAMU BOJHOBOH TeHH # OCAMH MOJOB. MeHb-
HiM# yroa o0O03HAaueH uepe3 ¢, a Ooablinii—uepe3 ¢ CornacHo puc.
185, a @¢;=50° u @2=102°.

6) Iloctpoenue rpaHull AHdPaKIUK.

Uepes pacuetnnie Touku I, 2, 3 B coomsercTBuu ¢ n. 23 npoBoauM pac-
uyetHsle crBopsl I, II, II1. Uamepsiem paccrostnust ry oT rosiossl Mosia 1 u re
OT TOJIOBHI MoJa 2 o pacueTHbiX ctBopos I, II u 111 (ua puc. 135, a atu pac-
crosHust 06Go3Hauenbl yepes (1)1, (ryhu, (F)ur v (F2)i, (r2)u, (ro)m). Boi-

r r
YUCAieM OTHOCHTEJNbHLIE PACCTOAHHA -fl' H —%— H fajee no 3TuM pacCTOAHHAM

H YrJIaM @ H @2, COOTBETCTBEHHO, HAXOAHUM 1O.rpaduKaM, NpHBEAEHHBIM Ha
puc. 132(46), 3nauenust OTHOCHTEABHBIX BETHYHH -X—', -f— H onpejenseM pac-
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crosHus A, u A, OTKnagbiBaeM NoJyueHHble 3HaueHus A, nmo HopMmanau K
I'BT vona I Broms pacuersuix ¢pontos [(Ai)1, (A)u, (Ar)m] Tlonyuen-
Hble TOUKH COeAMHsAEM JHHHel ¢ rOJOBOH MOJa W HaXOAHM rpaHuly Andpax-
uun aas mona 1 (puc. 135, @). AnanornyHo no 3Hauenusim A; npoBoauM rpa-
Huuy audparuuyu aas moaa 2. PacueThl mo onpesesienuio rpanHy auppax-
1uu MoJ1oB 1 u 2 cesiennl B Ta6a. 112.

2 Ipanuya ugparyuy
mMona 2

Macumas:
0 125 250 375 800m
| U S S

Macwmag :
0 125 250 375 S0~
[ A S

Pﬁc. 135, CxeMbl

a—x nocrpoennio pacyetusix crsopos (I, II, 1II) rpannu Audpakuuu ¥ rAABHOTO
ayya; G—K onpepeneqnio k03dhduiuenTos AUpPaKIHM HA aKBAaTOPUH, OFPax-
NeHHOH CXOASUIMMHCH MOJAMH,

Tabaruya 112

A, A
Pig:g;l;ble ruM | T M % % N _j‘—’ Ay M| Ay M
I 795 720 [1325 | 120 | 57 58 342 | 348
11 1203 | 1128 120,05 | 188 | 7,7 7,7 462 | 462
I11 1335 | 1260 (22,25 | 21,0 | 8,1 8,1 486 | 486




B) Ilocrpoenue riaBHOrO Jayya.

[To rpadmkam, npuBeleHHbIM Ha puc. 132(46), IJaa KaxXaoro oTHolie-
HHA —;.‘— H % HAXOLHM 3HAUEHUS _T_l H % u onpenesseM BeanunHsl by u By,
To BbluncaenHbIM BeanunHaM Ay, As, b, b u 3agaHHOMy 3HaueHuio B on-
peneasieM no ¢opmyae 200(159) BeaHuuHH X AJisi KaXAOTO pacyeTHOro
creopa. OTKAaabiBaeM 3HaueHUs X (X1, Xu, Xm) BAOJb PACUETHBIX CTBOPOB
no Hopmaau k I'BT pas mona ¢ menbliium yrjoM ¢ (Mon 1 na puc. 135, a).
CoenuHsieM MOJy4EeHHBIE TOUKH ¥ TOUKY mepecedeHus rpanui aubpaxunu P
JUHUeH, KoTopas u SBJAAETCH TJaBHHIM JyuoM. TOUKH mepeceyeHHsi pacuyer-
HBIX CTBOPOB C IVIABHBIM JIy4oM 0603HauHM uepe3 a, 6, 8 (puc. 135, a). I'1as-
HBI JIyY JeJIMT aKBATOPHIO Ha JBe 30HBI, BOJHOBON PEXHM KOTOPHIX onpeje-
asiercs Audpaxiuueil 3a COOTBETCTBYIOUIUM MoJoM. ['aBHBI Jyu TaKXe OT-
BeyaeT MaKCHMaJ/bHBHIM BBICOTAM BOJH B JIOGOM pacueTHoM cTBope. Pacue-
THl 110 ONpEJENIEHHIO NOJIOKEHUST TIABHOrO Jyya cBOAMM B Taba. 113.

Tabauya 113

r T3 B, b,
ptﬁ‘ﬁ,};’;;‘e '?' -f —1‘ T’ By M| By M X, M
I 13,25 120 | 33 3,0 198 | 180 | 130
Il 20,05 188 | 45 4,2 270 | 252 | 131
11 22,25 21,0 | 4,9 4,7 294 | 282 | 135

r) Onpenesenue K03 dHIHEHTOB AUDPAKIHK BOJMH Bxe.

Onpegeanm yrast B4, Bs, Bs Mexay I'BT ogHOTO H3 MOJIOB M Hanpas-
JeHHeM Jiyyell U3 roJloBb MOJa Ha TOYKu a, 6, 8. Ha puc. 135, 6 nogrpoeHue
BLINONHEHO A MOJMa 2. YT/bl OTpHLATeNbHbLIE, TaK KaK OTCYET BENETCs OT
I'BT B cropoHy rpaHuuibl AudpaKIHu.

o r
ITo puc. 130(44), ucnoanp3ys HaiileHHble 3HAUEHHS T’, @2 H COOTBETCT-

Bylomue yriasl 8, B4, 85, onpesensieM kosbduuuents: audpaxunu Ry 15 TO-
uek a, 6, 8. O6o3nauuM yriul, usMeperusle Mexxny I'BT mona 2 u Hanpas-
JIeHHeM Jyuefl OT TOJOBHI MOJIa HAa pacueTHhie TouKu I H 2, uepes B u B2, a
yroa Mexay I'BT mosa 1 H JIyuOM M3 TOJIOBBI MOJIA HA PACUETHYIO TOUKY 3 —
yepes Bs. Yrinl By, g, Bs MOJOKHTEJbHBIE, TaK KaK OTCYeT Benerca ot BT
B CTOPOHY 30HbBI BOJIHOBO# Tenu. Onpenensiem no puc. 130(44) kosdpdunuen-

THl AUGPAKUHH Ry JJS1 PACYUETHBIX ToUeK | u 2 110 3HAYEHUAM —%, @2 H Bi, B2,
Ty
a anst Toukn 3 — no T P B Ilo popmyne 199(158) Haxonum BeTHYHHBI

Ko3pduuuentos Crs, npuHUMas 3Hauenus A, Az (43 Ta6a. 112) u sanaunyio
BeJuunny B. 3HaueHusi xodpdunnenta Pex onpenensem no puc. 131(45),
NpHHUMAs BbIYUC/EHHblE 3HaueHust Koddduuuentop Ry U Crx. Koadhdpuunen-
Thl AHppaKinu kg onpenensiem no ¢opmyae 198(157). Pacuerst mo onpe-
11e.gem;|lo4 KopduiuenToB Audpparuun kye B Toukax I, 2, 8 cBoguM B
Taba. 114.

Ta6auya 114

Homepa

Tonex r ra 181,92 3,[Ra, 0
pacwer- | ma ?I T | rpan’ ar’pa’ns' Fro | Fap |Av¥ |An M Coy | by | Ege
e |raapiiom

ayue

1 a 1325] 12,0 65 | —12 | 0,09 | 0,91 342 | 348 1,68 | 0,95 |0,085)
2 6 |2005( 188 ] 25 —81024 1086 | 462 | 462 | 2,1 | 088 [021
3 8 22,251 21,0 7 —71052 1082 | 486 | 486 | 2,21 | 0,84 {0,44
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Mpumep 70. Onpenenutb BLHICOTY AudparHpOBAHHOM BOJHH Agor C Yue-
TOM OTpaXKeHHsI ee OT BHYTPeHHero KoHTypa aksatopnu (puc. 136). Iny6u-
Ha H nocroauna. Pacuer npousBogurcs nas Touku 1. OTKOC nMeer GeToHHOe
NOKPHITHE. YKJIOH OTpa)kaiollell moBepXHOCTH 1:mq =0,5. DieMeHTL BOJH
Ha MOAXOAaX K nopTy A1y =4,0 M, A=60 m.

PewmeHnue.

a) OmpenesneHre TOUEK OTPaKeHHs.

CoraacHo cxeme, npuBeleHHON Ha puc. 136, nudparuposanHas Rogna
orpaxaencs or yuyactkoB AB u CI, a no yuactky OC ona CKO/Ib3HT, He OT-

Macwmad :

0 120 240 560 480 600M
T S S A DO

Puc. 136. CxeMa k onpejiefleHHI0 BbICOTH AHPPAr#pOBAHHOH BOMILI € YUETOM
ee OTPaMEHHst OT BHYTPEHHEro KONTYpa aKBaTOPHIL

paxasch. Toukn OTpaxeHusi BOJH Ha yuactkax AB u CZ, u3 KOTOpPLIX Jyy
nocjie OTPaxKEHHs MpOMAeT yepe3 pacyeTHyIo TOuky l, onpeneasioT B COOT-
BeTcTBHH ¢ pHC. 136 u o6o3nauaior 1ap i lcp;

6) Onpenenenne ko3hduurenToB AHPPAKIHKU Kor.

Koabdnunentol andpakndn Ror ¢ YUeTOM OTpa’KeHHS PacCUHTLIBAIOT
no dopmyne 203(162), npeaBapHTeNbHO BBIUHCAAA KOMDPHUHEHTDI kyo, Ka,
kun ¥ K or Last otpaxarouux nosepxHocreit AB u C.

Insa onpenenenus koshGHLUEHTOB Rgo BHHIONHAT CJAEAYIOULHE I10-
cTpoenus. Y3 romoBel Mo/la B TOYKHM OTpaxKeHHA lap W lop MPOBOASAT Myyu
rap W fcp 1 Jlaiee U3 Touek lap M lep B Touky 1 — nyun (ro)as u (o) co.
Yravl mexay I'BT wu nyuaMn rap u rep 0603HaualoT uepes Pas M Pep
(puc. 136). Kosduunente gudpakuuu kg B CTBOpe OTPAKAIOUIHX NOBEPX-
nocteir AB u C/ (B Toukax lap n lcp) Haxoaum mo puc. 130(44), uenodn-

r r
3y OTHOILEHHE —;—E, % H yrJbl @, Bas, Bep.

Kos@uuuenTsl ks H Run ONPEReJsiOT cornacko TpeGopanuam m, 2.14
Clan.OIIg-57-75. Jnst GeTomioro nOKphITHS (N0 yesnouaM npuMepa) ka=1,
a Rgn=VU,J.
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’

Koapduunentsr K,," B cooTsercTBuH C TpeGoBaHusMH 1. 27 TpH

X
,—7:2, 50 u 1:m.>0,5 paBuel eguuuue. [loacTaBass 3Hauenus xoaddu-
LUHEHTOB Ry, Ray, Ryn, Ror’, @ TAKXKE BEJHUMHEI LXO- u yroa 6, B popmyay
203(162), HaxoaMM 3HaueHust R,. PacueTh no onpepeseHnio Koadduim-
6HTOB R, cBOAUM B Tabua. 115.

Tabruya 115

)K?lzl::é;ﬂ e | |l L 1B s oy | ey | 2 X 27| O o | o 2|k
nosepx- | rpaa] M % | rpan| "m0 M A Hn hy oT lrpaa|08Y% | u by or

HOCTb

0,9851276 4,6 0,17¢
0,616 1900 [15 ]0,01¢

AB [102|1400| 23,3| 20 |0,29 1,16| 1
CIo [102] 510) 85|76 (009 ] 036( 1

09 | 821 1 {10
09 | 1671 1 |52

B) Onpejgenenne BLICOTH AH(PParupoBaHHON BOJIHBI Agor C YUETOM OTpa-
Kenust.

B pacuernoii Touke | nepecekaloTcs TpH cuCTeMbl BOJH: Haferawomas u
IBe oTpaxeHunbsle oT nosepxHocreit AB u C. Kosahduunent audpakuuu iy
naberaloineil soansl B Touke 1 ompenensem no pucs 130(44), ucnoan3ys Be-

r'i
JHYHHBI 5 @ ¥ B, Tae B1— yroa Mexay I'BT u ny4yoM r; u3 rojioBhl MoJa

Ha Touky | (puc. 136); noayuaem k;=0,25. B KauecTBe pacyeTHO BeJHUHHDE
Ror AJNs OTPaXKEHHBIX BOJH M3 ABYX BBIWHCJEHHBIX 3HA4YEHHH NpPHMeM HaH-
60sbYI0 Ror=0,179 (raba. 115). Pacyernas BeicOTa BOJHBI 1O (opMyJe
202(161) Agor=(0,26+0,179) - 4,0 M=1,7 M.

M puroxernue 2

TEPMHHOJIOTHA ¥ OCHOBHBIE BYKBEHHDBIE OBO3HAYEHHA
Tepmuuosorus

T'pasurayuonrsie 8eTpogsle 80AHbL — BBI3BaHHbBIE BETPOM BOJIHEL, B dop-
MHUPOBAHHH KOTOPBIX OCHOBHYIO POJIb UIPAET CHJIA TAXKECTH.

SaemenToL 80AHbL (OCHOBHBIE) — BBICOTA, AJIHHA H NEPHON BOJHBL.

Hepeeyanpruoie 80aHbL — BOJMHBI, 3JEMEHTH KOTOPbIX H3MEHSIOTCH CJY-
yaliHBIM 06pasoM.

Peeyaapuvie 80AHbL — BOJHBI, 3JeMEHTbl KOTOPHIX HE H3MEHSIIOTCS.

ITocrynatesvroie (6eeyuyue) 60AHbL—BOMHBI, BHAMMAast GopMa KOTO-
pbIX mepeMellaeTcs B IPOCTPAHCTRE.

Crosuue 80AHbL — BOJNDBI, BHAMMAA (opMa KOTOPHIX B NPOCTPAHCTBE
He mepeMellaeTcs.

Cucrema 804H — PAA TOC/Ie10BATENbHBIX BOJIH, HMEIONIHX OIHO MPOHC-
XOXJIeHHE.

IIpogusre 8osanbl (rNaBHbI) — JHHHA HEepeceyeHHs B3BOJHOBAHHOM MO-
BEPXHOCTH C BEPTHKAJbHOH TNJOCKOCTBIO B HANpaBJeHHH Jiyya BOJH
(puc. 137(47)). ‘

Cpednas 804H08GA AUHUA— JIUHNS, epeceKalollas 3anuch BOJHOBBIX
Kosie6aHHU TakK, UTO CYMMapHble MJOUIAAHN BhIIe W HAXKE 3TOH JHHUH OfUHA-
KOBBI. [nisi peryasipHOH BOJIHBI — NMOPH3OHTAJbHAsl JIMHHS, NPOBENEHHAs Ha
YpOBHE NOJYCYMMBI OTMETOK ee BepLIHHbI U MOIOIBHL.

I'pebenv 80AHbL — YACTb BOJIHBI, PACNOJIOKEHHAS BbIlIe CPeiHEH BOJHO-
BOH JIHHUMU.

Bepuiura 80a1b. — HAUBBICILIAS TOYKA TPEGHS BOJIHBL

Jlowbura 80AHbL — 4aCTh BOJMHLI, PACNOJIOXKEHHAs HHXKE CPeaHed BOJI-
HOBOH JIMHHUH.

[Todowsa 804HbL —e HAMHHU3LIASE TOYKA JIOXKOHIBI BOJHBI.

Boicora 60416l — npeBbilleHHe BepLIMHBI BOJIHBI HaJ COCEAHEN MOAOLI-
BOJ Ha BOJHOBOM mpoguJe,
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Jauna 804Hb6L — TOPH3OHTANBLHOE PACCTOAHHE MeXAY BepliHHAMH JBYX
cMexXHhix rpebueli Ha BOAHOBOM npodHie.

ITepuod 8oaHbL — MHTEPBAJ BPEMEHH MeXY NPOXOXKIEHHOM ABYX CMEX-
HbIX BEpIIHH BOJIH yepe3 (HPUKCHPOBAHNYIO BepTHKAD.

DpoHT 80AHbL— JUHHA HA TJIaHe B3BOJHOBAHHOH MOBEPXHOCTH, NPOXO-
Isias no BepliMHaM rpebus JanHOi BOMHBL

Jy4 B80AHbL — JUHYS, NepneHAuKy/asipHas GpoHTY Boaubl B AaHHOH
TOYKE.

Bepuwna boarsl

[peders Gomst Beicoma fpﬂ//ﬂﬁ @Eiﬁﬂﬂ bonnobas

TUHUR

Pacyemeid ypobers SIS a =
S’———-’;:Z% — e S Y
N g
vy —
o {
\udoute bormel Aowcouna Gorver
Lo Anuna Goans A

Puc. 137 (47). Mpoduas u 3aeMEHTH BOMALY.

CKopocTb 80AHbL — CKOPOCTH NepeMellleHHs TpeGHS BOJHBI B HANpap-
JICHHUH ee paclpocTPaHeHHs.

Pacuernoui wropm — mwTopM, HabMIOZAIOMWHACA OJHH pa3 B TeueHHe 3a-
nannoro psina Jet (25, 50 u 100) ¢ Takoit cKOpoCTbIO, HANPABJIGHHEM, PA3ro-
HOM H NPOAOJ/KHTENBHOCTbIO NelicTBHS BeTpa, MpH KOTOPHIX B patyeTHO
ToukKe (OPMHPYIOTCA BOJHBI ¢ ‘MaKCHMAJbHBIMH 332 3TOT PAMN 9JeMEHTaMH.

Pacuernas cKopocTo eeTpa (npH OMpene/eHHU 3JeMElTOB BOJH) — CKO-
pocTh BeTpa Ha BhicoTe 10 M Haj ypoBHEM BOJH.

Pacuernoull yposens 80dbL — ypoBeHb, HA3HAYAEMBIA ¢ YYETOM CE30HHBIX
¥ TOJNOBLIX KOJle6aHMil, BEeTPOBOTO HAaroHa BOJBI, NIPHJIHBOB H OTJIMBOB.

Paszeon 804H — NPOTSIKEHHOCTH OXBAUYEHHON BETPOM aKBAaTOPHH, H3Me-
peHHas 110 HanpaB/eHHIO BeTpa.

OcHoBHble GyKBEHHbIE 0603HAYEHHA
W — ckopocer Betpa, M/c;
Np — UPEBHILEHYE BEPIINHLI BOAHLI HAA PACUETHHIM YPOBHEM, M;

My — TNOHUNKeHHe NMOAOWIBLL BOAHLI OT PACYETHOrO YDPOBHS, M;
h — BBICOTA BOJAHBL, M;
A — AJAHHA BOJHBI, M;
2

k= " — BOJHOBOE YUCJO, pan/u;

T —Tepuoa BOJHSHI, C;

2
¢ = -~ —HYaCTOTa BOJHEI, pax/c;
¢ — CKOPOCTEL BOAHDBL, M/C;

h
= — KPYTH3Ha BOMHb;

A
< — NOAOrOCTh BOHSI;

ki A, t; — COOTBETCTBEHHO BHICOTA, JIMHA M TepHOL BomH [%-Holt ofecneyennocTy
B CHCTeMe;
%, X, T — COOTBETCTBEHHO CPEAHHE BLICOTA, NIUHA W NEPHOL BOJH;
H — ray6uHa BOAbL NPH PAacueTHOM YpOBHe, M;
Hyp — xpuTHYECKas Tay6uHA BOJLH, NPH KOTOPOH NPOUCXOIUT NepBoe obpylieHHe
BOJIH, M;
Hyp — ray6HHa BOABI, Npd KOTOPOH MNPOHCXOZUT nociefiee o6pyileHHe BOMH, M;
() — BOJHOBag HAarpyska Ha coopyxende (mperpaay), Tc; i
P — BoJHOBAf HArpy3Ka Ha eLHHHLY NIHHBEL COOpYMeHHMs (perpajgul), TC/M;
P — BOJIHOBOE NaBleHHe, TC/MZ;
1 — o6bemupil Bec BOAH, TC/M3;
£ —— YCKOpeHUEe CHJbl TAXECTH, M/c%;
/o = £t o, TI€ & — yroj HAKJOHA OTKOCA (MM JHA) K TOPU3OHTY,
(1:m,) =tg a— yKIOH 1HE;
HycCtg o — 3a/10KeHUe 0TKOCE, I'Ae Hgc —BbICOTA OTKOCHOrO COOPYMKEHHUA.



JOMOJHEHHUHA

Honoanenue 1

ONPEJENEHUE BOJHOBbIX HAI'PY30K HA KPYTOHAKJIOHHBIE CTEHKH
NPU AEHWCTBHH CTOAYHX BOJIH.

BonHOBbIe HArpy3KH HA COOPYXKEHMS THNA KPYTOHAKJOHHOH CTeHbI, Ha-
KJIOHEHHOH K TOPH30OHTY MOJ YIVIOM o, YIOBJIETBODPSIOILEM HEPaBEHCTBY
90°> . >>45°, Moryt OLITb ompejeJieHbl H3JaraeMblM HHXKe NPHO/IHAKEHHBIM
METOAOM.

1. B cooTBeTCTBHU ¢ TPeOGOBAHHAMH, H3NOXKeHHbIMHE B nn. 2.3 u 2.4, BbI-
YHCASIOTCS OPAHHATH 3MIOPH BOJHOBOTO NABJEHHS p, TC/M2, IIa coopyke-
HHA BepTHKajbHOrO mnpoduias. ITo AaBjeHHe TPHHHMAeETCA nepreHIHKY-
JSAPHbIM K nepefiHeli TPAHH CTEHKH NPH NI060M ee HaKJOHe.

) 4 n.
=-J I
e Wr Bacventisld ypobens
- Goder I
N .
75 ) ,
J 15 757 .
>
4% SN
x| A
< !
SN
A= Spss 08 pss \k
IIIJ'IIII[UH[I‘H‘I}T# D Y \
435 /
4 2 g5 4

Pic, 138. dmopul BOAHOBOrO XaBJAEHHS MPH NOAXORe rpebust BOMNbI

Qa~TOPH3ONTANLHOTO HA BEPTHKANBHYIO CTEHY; O~TOPH3OHTAALHOrO HA KPYTOHAKAOHHYIO CTeHY;
6-BEPTHKAILHOTO HA KPYTOHAKAOHHYIO CTEHY (BHW3); 2~—B3BELNMBAIOWIEr0 (BBEPX); OPAMHATLI
AapjaeHHA B TC/M,

2. TopusouTanbHas W BepPTHKAJbHAf COCTaBJIOUIHE BOJNHOBOTO AaBJe-
HHA Ha COOpYXKeHHe ¢ HaKJOHHOH NepejHell TpaHbIO ONpPEAeNIOTCA COOTBET-
CTBEHHO no dpopMyaam:

Dy, =psina 204
Py =pcCosa, 205

rae p 1 a — yKa3allible BLINIC BCJIHYHIDBI.

Mpumep 71. Onpesennth BOJHOBBIE HArPY3KKH HA KPYTOHAKJIOHHYIO CTe-
ny 3arBopa (puc. 138 u 139).
_ Hcxonuble nanuble: goicotra Boanbnl hA=3,0 M; CcpeaHss JJHHA BOJHbI
A=60,0 M; rny6uHa 3anoxenus Huza 3atsopa H;=20,0 M; HHXKHASA YacTb
cTenbl, BbicoTol 14,0 M, HAK/IOHEHA K TOPH3OHTY LOJ yrirom 45°, BepxHAf —
75°, o6uas BbICOTa CTeHbl 26 M,
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Pemenue.

1. Beas pacuer xak AJs COOPYXKeHUs BEPTHKaJbHOrO Npoduis, onpee-
JIieM THI BOJIHOBOIO PeXXHMa NPY 3aRaHHBIX 3JEMEHTaX PacyeTHON BOJIHBI H
rayOuHe nepes CoOpyKeHHeM.

Tax xax paccmaTrpHBaeMoe COOpYXKeHue He HMeeT OepMbl, TO TOHSTHE
ray6unsl Haj 6epMoil Hg yTpauynBaer CMbIC/, ¥ OPH ONpeNeNeHHH THIIa BOJ-
HOBOTO PeXHMa MOXKeT ObiTh 3aMEHEHO 3HaueHHeM IJyOHHBI 3aJ10XKEHUST HH-
3a 3arBopa Hy=H =20 m.

Torna B cootseTcTBuH ¢ n. 2.1 mepex coopyxkenHeM Habalofaercs pe-
KHM CTOSIYMX BOJIH, TaK KaK

Hy=200mM> 152 =15-30=45 m,
Hy=H; =200 m>125:h =375 m.

H

g 0
)ﬁ ; ) 6 ; Pacy. ypobens bod
"M
Sie =
" > N
E~72.5- g \
%18 748 4 S
— N
)
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—t 11 d g d T T I e —

48 ] ~-065
40 “—~7.H60,J
9

Puc. 139. J10pbl BOAHOBOrO LaBA€HHS IIPU IOAXOLE JNOWKOUHBI BOJSHDI

@ --TORH30OHTAILHOTO HA BEePTHKAABHYIO CTEHY; (—TOpPH30HTAAbIOr0 HA KPyTOHAKAOHHYIO CTEHY;
BePTHKAJIbHOr0 Ha KPYTOHAaKAOHHYIO CTeHy (8Bepx); )Bsnemusaiouxero (BHH3); OpXMHATH AaBae-
HHHA B TC/M2.

B cBsi3u ¢ oTcyncTBHeM OGepMbl pacueTHasi raybuna H Takxe npuHHMa-
eTcs paBHOH TMyGHHe 3a/0XeHHs HH3a 3atBopa, T. e. H=H;=20,0 m.
2. Tlo dopmyae 3(3)

60
20
3,14-3,0 (8‘3,14 50— 3)

cos of = =1,185 > 1.

CorJjacio mpuMeyaHuio K N. 2.2 npu cos of>1 npuHuMaeM B jJanibHei-
wHX pacyerax cos of=1. CienoBaresbHO, NpH ONpeNeeHNH BOJHOBHIX Ha-
rpy30K Ha 3aTBOP €O CTOPOHBI OTKPLITOH aKBAaTOPHH JOCTaTOYHO PaccMo-
TPeTb JBa pacyeTHbIX MOMEHTa BPEMeHH, COOTBETCTBYIOMIMX MOMEHTAaM OJ-
XOJla K CTeHe:

BEPIIHHLI BOJHLI C BO3BHILIEHHEM Tz Haj PaCYeTHLIM YPOBHEM H OANO-
BPEMEHHBIM HACTyMJEeHHEeM MaKCHMyMa TOPH30HTAJbHOH CHJIbI BOJTHOBOIO
JaBJIeHUs1 pxp NpH cOS ot=1;

TOJOLIBLI BOJIHBLI C NOHMXKEHHEM 1)y OT PacueTHOrO YPOBHSA NPH COS of=

=—1.

3. B coorsercreun ¢ dopmynoi 2(2) npu k=?§ = % =0,1056 u npu

€0s of=1 BO3BLIIIEHHE BepLIMHBLI BOJIHBI HaJ PacyeTHbIM ypOBHEM BOJLI

0,105-3,0°
e =g = — 3,01 ——5——cth (0,105-20) 12 = — 3,5 u;
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NPH 3HAYEHHH COSof = — 1 NMOHHNKEHHE TNOJOLIBH BOJHL OT PACYETHOrO
YPOBHS

0,105.3,0:
iy = — 3,0 (— 1)_—-0%3-0—c:h (0,105-20)-(— 1) = 2,5 M.

4. B coorBetctBuy ¢ n. 3 npunoxenus | k CHull 11-57-75 naxonum, yto
pacCyMTHIBAEMOE COOpYXKEHHE PAcrosioXKeHO B MeNKOBOLHOH 30HE, TaK Kak
H=20,0 Mm<0,54,=0,5:60=30,0 m. [ToaToMy opAHHaTBHl 3MIOD BOJHOBOIO
MaBJIeHNst Ha COODPYKEHHe BepTHKA/NbHOTO Npoduas BbiYHC/ISEM B COOTBET-
CTBHH C 1. 2.4,

Tabauya 116

N 3araybaenue | SHaveuwe kosd: \
TOYeK TO%eK 2, M q;m’;;nemon 3nayenus BOAHOBOrO AaBJeHHR p, Tc/M?
37 e5) Fegy vq
Ipu rpebue
1 w |=35] — | — Py 0
2 0 0 kg 0,72 P = kg*{h P2 = 2,15
3 0,25H 5,0 k3 0,43 Pz = k3"(h P3 = 1’3
4 05H | 100 | k&, | 027 Py=kyh ps=108
5 H 20,0 k5 0,]7 P;= k&Yh Py = 0,5
[Tpu noxGuune
7 Mn 25| — - P1=—"1n Pr=—25
8 05H | 100 ks | 048 Py = — kgih pg=—145
9 H 20,0 kg 0,36 Py = — kg‘{h Do = — I,I
Ta6aruya 117
OpAauHatH 3110~ OpaAnHaTH Opannarth
Pbl TOPH30H~ 3M0pbi FOPH- aMiopbi Bep-
N 3aray6aenne Jg:::_'g":aggg: 30HTAABHOTO Tﬁm:’;‘;g%“
TO04eK 23?,‘;?(";””;, HNR HA BEpPTH- « sine 543;11:3&01;& Ii,a:,' cosa RaBaeHHSA
’ cnl‘l‘a’"’“)_'f'&m KAOHHYIO CTeuy Ha ]ga;um:-
u3 J;ag:'l. 116" Pxw TCIM? gza. 1];7M¥
[Tpu rpe6ue
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
Ay — 6.0 1.2% 75 0,966 1,15 0,259 0,3
Ay — ! ! 45 0,707 0,85 0,707 0,85
4 0,5H | 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. N 2,5 —2,5 75 0,966 —24 0,259 | —0,65
Ay — ’ ! 45 0,707 —14 0,707 |14
8 0,5f1 | 10,0 —1,45 45 0,707 -~—1,0 0,707 1 —10
9 H |20 | -11 45 0,707 —0,8 0,707 |—0,8
*MpumeuaHune 3HaYeHUS BOJNHOBOTO NABACHHS P, ONPEAENAOTCA TO 3MiOpe
rdpuson‘ranbnoro BOJAHOBOro JAaBJEHHA NYyTeM JUHeHOH HHTEPIIOAALIHH 3HaueHnil ABY X
6anKaiInX pacyeTHLIX OPAMHAT BOJAHOBOrO JNaBAEHHA (B HAlUEM Caydae—p;—p, NpH
NOAXOke K cTeHe rpefHi— K p;—pg TPH NOJXOKE K CTeHE JOXGHHBI CTOAYEH BOJHBI).
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Pacuer Benem B TaGauuHoi ¢opme (tada. 116). 3navenus kosdduun-
€HTOB kz——ks u ks, ke onpeaensiem no rpadukam, npuseAeHHbIM Ha puc. 3, 4

u 5, mpu = =3,0160=0,05 1—60 20=3,0.

Mo naunnbm ra6a. 116 -cnp»o\nM 3MIOPLl MOPU3OHTAJNBHOrO BONHOBOIO JaB-
JIeHHUs], NeACTBYIOLIEr0 HA COOPYKeHHe BepTHKaAbHOro npoduis (puc. 138).

5. Tlo npuGamxeHHelM ¢opmyaam 204 u 205 onpenensieM OpAHHATHI
8II0p MOPH3OHTAJNLHOTO M BEPTHKAJbHOTO BOJHOBOTLO JaBJEHH Ha KPyToHa-
KJIOHIYIO TepenIol0 rpaib coopyxeHus (taba. 117).

Pacuethbie smopsl AaBaeHHusa npuBefenbt Ha puc. 138 u 139.

donoanenue 2

AHUHAMHUYECKHN PACYET BEPTUKANBHOH CTEHbI NPH AEACTBHH
PA3SBUBAIOWKHXCHA BOJH

Huxe H3naraeTcss MeTod pacyera B COOTBETCTBHH C YKa3allMSIMH, NpH-
segetHbiMH B 1. 2.13 CHull 11-57-75.

I. Onpenenente Harpysox

1. Miamenenne BO BpeMeHH BOJIHOBBIX HArpy3oK MpH yAape BOJHBI O
CTEHKY HMeeT B/, NOKAa3aHHbIA Ha puc. 140.

Bennyunofi HMIyabca NABAEHHH Pim SIBAAETCS HJOMAfb TPEYTONLHHKA,
samTpuxoBaHHas Ha puc. 140. Bennuuxoll napjienus naBagaa py SIBASETCH
MaKcHMaJibHasi OPAHHATA 3NIOPHI HaBajaa.

Jniapa umrynece Gobnenud

¥

I
-
l/{ =/ nuk

/v~

\\

/i/ - Jmopa habara

x
,/I Q\,

\'

AN

[ A

Puc. 140. NameHenne Harpy3ok Bo Bpe- Puc. 141, dmopa umnyabca aasneHuit
MEHH NpPH yHape BOJHLL B MOMEHT yaapa BOJHMI, TC-C/M2

Bospbilienne BepIIHHEL BOJHL! HAJ CIOKOAHBIM ypOBHEM B MOMENT yia-
pa NPUHKEMAETCS PaBHbLIM

= — (0.55H + 0,1h). 206
2. dniopa uMnysabca AaBjieHHH HMeeT BHJ, MOKa3aHHLI na pHe. 141. Be-
JIMYHHA UMIYJABCA Pim HA €NAHHHLY JUIHHB CTEHKH Onpezessercs no gopmyae

6,3
Pim = __uag_c = 0,065a’¢, Tc-c/m?, 207

rae a’ ompeleasercs no gopmyine

’

‘;L_ISth(zh—~154)sin§—;£<l,l, 208
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¢ — CKOPOCTH BOJHDI Mepes YAapoM, onpeleisemas no dopmyie
=12)/ gHg 209
3. PaBuopeiicTByiolllas BeJHYHH HMOYJbCca AABJAEHHH onpejessiercs Mo
tdopmyne
Rim = Pimky’ (Hc——’;-z'), TC-C/M, 210

rie ky’ — ocpeaHeHHul KO3 GHUUMEHT NPOCTPAHCTBEHHON -HePaBHOMEpPHOCTH, oNpeaeJse-
Mutii o dopmyne

bt — kya' 1,38y (H—2'—a’) T, .
W= H.—z ’ = [T LT LT ]
L~
h - " k72 i
— T\
rae k,; = 0,55 4 0,15 th I I.— on \[~1
IJMHA OMOHOJHYEHHOII CeKLHH - 1 = B A R Tt
COOPYKEHHS, Lu 008 A3
z, ’ Un
Touka  UPUJOMEHHUS n l - =
n
R,,, HaxoauTCsl Ha paccTos- 06606 1o
HHHK OT MOAOUIBbLI CTEHKH -
L1
23 04004 L o e e
H2— 2'H, + 3 1 ZY/J'{( - o
Fim= ——gr—— M2 g2
., 1T
[Monroe Bpems aedct- 0 0 .
BUA Rjm, 0603HayaeMoe tn, 10 20 Z/;q_
a Takxe BpeMd ee Hapacra-
HHSA Ty — ONpefesioTesl 1o Puc. 142, I'padukyn aas onpexesenus t, v Ty,
rpadukaM, TNPUBELEHHBIM
Ha puc. 142; Ha 3TuX rpaduKax T — NepHoOq pacUeTHOH BOJHBL
4, Dnwopa J1aBneHHsi HaBaja CTPOMTCA no TpeM Toukam (puc. 143):
NpH 2 = 2;p =—075H;  p,=0;
npH 2 = 0 Puo = 0,65‘{H5; 213

npu 2 = He Pun = 0,50yH.

® Pac. ypober ™)
£ "
VL2 _ S
T.Vlmﬁé‘”‘? Ry ) i =
by 7y q - /1A
LT
- ||z
L <i3+{ JD- P

i /‘}IZ”,/

Puc. 143. dmiopsl GOKOBOro W B3BEliH- Puc. 144, JxBuBazenTHan 3Mopa nap-
Baloulero jasieHHU# HaBala. JEHHUS.

Mo smiope onpenensiercs BeJHuHHA PaBHOAEACTBYIOWIEH Ry M TOuKa ee
NpHIOKEHHS.

5. Ilnst npoBepKH YCTOWYHMBOCTH BepXHeH YacTH COOPYKENHS Ha CABHF
(no wsa¥ MaccHBOBOI KJIaAKH HJIH HAJICTPONKH HAJ MACCHBOM-THIAHTOM)
CTPOHTCS 3KBHBAJEHTHAst AMIOpa NUKOBOTO JaBJEHHS AJS CTaTHYECKOro pac-
yeTa. Ta NI0pPa CTPOUTCS NO yeThipem ToukaM (puc. 144). OGwas dopmyna
AJd pacyeTa IKBHBAJIECHTHOIO AaBJICHUS HMeeT BHJ;
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. k ’
i = m’ ZE 214
Ter

TAe Pim — OPAMHATA 3MIOPbl HMIYAbCOB (pHc. 141) Ha cooTBercTBylouleli oTMerke. 3Has
yeHUst K03(QHIHEHTOB LS COOTBETCTBYIOLIUX TOUEK ONpPelensioTes CAeAY0UWnM
o6pasom:

m;” = 0 Ha BeplliHHe BOJHLI (2 = 2');

my’ = 5,0 Ha PaccTONHUM &’/2 OT BepPLIHHLI BOJHbI;

my” = 3,0 Ha PaccTOAHHH @’ OT BEpPIUHHbl BOJHbI,

my" = 1,5 nox 6epMeHHbIMH MacCHBAMH Yy INOJOLIBLI CTEHKH.

Ilepuon cobeTBeHHBIX KOMeGaHHHA CTEHKH Ter =Tz ONpele/sercd 1o yKa-

3anusam nn. 8 u 9.

6. PapHoaeficTByollasi B3BELIMBAIOIIErO NABJSHUS B MOABOAHBIX IUBAX

MaCcCUBOBOH K/aJKH onpeaessfercs no dhopmysae

Py

Poys =006 5 215

rAe Pue — OPANHATA 3MIOPL 3KBHBAJEHTHOO «NIKOBOrO» AaBJeHHs HAa YPOBHE PACCMATPH-
BAEMOTO I11BA; Cfy — WIIPIHA COOPYIKEHIS MO LIBY.

7. PaBHojeficTByOIias B3BEeLIMBAIOUIETO AaBJeilis Ha MNOAOIIBY
(puc. 143) onpenensercs TOMbKO A/ HaBaJ/jia BOMHbI

Pyna
Pu="5; 216

€€ MOMEUT OTHOCHTEJIbHO IEeHTpa MOAOIUBLI COOPYXKEeHHA

a
My = P - 217

2. MertonMKa AMHAMHYECKOr0 pacueTa YCTOHYHBOCTH OTPAiHTENbHLIX COOPYKEeHHH THna
BEPTHKANbHON CTEHKH MPH YAAPHOM BO3AEHCTBHH BOMH

8. TopusoHTaibHO-BpalllaTe/ibHble KOJeOAaHHSI CTEHKH IMOA BOJHOBBLIM
BO3JefiCTBHEM paccMaTpHUBAIOTCH B TJIaBHBIX popMax, T. e. KaK BpallaTeb-
Hble KoJeOaHHs BOKPYT TIJVIaBHBIX

,/"1\ ueHtpos O; u O (puc. 145), nexa-
_L——-,__‘ KX HA OAHOH BEPTHKAAH C LEHT-
Mope va pacy. yoofers  POM TSKECTH CTEHKH Ha paccTod-
j—:_—_i};,T 7, plT——=_ nuAx r; (BbIlIe UEHTPA THNKECTH)
il e u ry (HMXKe LEHTpa TSAKeCTH).
[
b Jﬁarz OTU PaCCTOAHHS ONpPEREsIOT-
I ! [ | cs no popmyJe
Og % £, hoh 2
- ___ 0t
g z r,2= e —1Y 218

7SR R I QAR o DAL P e g

2r
rie A,= — —yraoBafg 4acToTa TrOpH-
Puc, 145. Tloaoxenue raasHbIX LEHT- a s =T,y P
poB koaebauuii O, u O, 30HTAJMbHLIX KOJebauui

CTEHKH;

2n .
Ay g =7 — YrOBblE YaCTOTbl BPAWATEAbHLIX xone6aHuil CTEHKM BOKPYT [JIaBHbLIX
’ 1,2

LIEHTPOB KoJebanuit;

1
Moo= % (AP +22) £ 1 (A2 + R2)— 41k 219

b .
Y3 = 6"‘; 0 — MOMEHT HHEPUHUU MaACCLI COOPYXEHHA OTHOCHTEIBHO OCH, MpoxogauleHn
(Y

yepe3 LEHTP THWKECTH MEPNEeHAUKYIAPHO TIOCKOCTH UepTema; )
0o = 0 4 mh? — MOMEHT MHepLUMH MAacChl COOPYEHHS OTHOCHTENbHO OCH,. MpoxoAsiueil
4epes LEHTP MOJOLIBLI NMEPNEHIUKYIAPHO HIOCKOCTH HepTexa;
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/it — Macca COOpYXKenus;

hy-— paccrosiHue (MO BepPTHKaZH) OT ILEHTpPa TAKECTH XO MOAOIIBH COOpPY-
WeHHs;

A, — YraoBas HacTOTa COGCTBEHHBIX BPAATENbHBIX KOMebakHii CTEHKH OTHO-

CHTEeAbHO OCH, I"lpOXOJIﬂIU,eH gepe3 HEHTP MOJOUIBbl COOPYIKEHHA;

(ol | C.F
A= _10;0_ A= 2o, 220
rae [ — MOMCHT NHEpLHH NMAOWAAH NOJOLIBbl COOPYXKEHHS, a ApYyriie 0603HaYEHNs TIOACHSIOT-
ca HUXe.

3naK nJioc nepel kopHem B popmyae 219 cooTBeTcTBYeT 3HayeHUIo A2

[Mpu nocTpoenun SKBMBAJEHTHBIX 3MIOP B pacueT NpHHHMaeTcs Hau-
GOJIbUIHIT NePHOJ T2 COOTBETCTBYIOIMA HauMeHbIUEH YacToTe Ag, loJyyae-
Mol NpH 3Hake (—) nepea KopHeM B (opmyae 219,

9. Tlepnox coGCTBEHHBIX KOJeGaHUH OrpagHTe/NbHbIX COOPYXeHHIl THRa
BEPTHKAJIbHOI CTEHKH 3aBHCHT OT XKECTKOCTH OCHOBaHHA, KOTOpas XapakTe-
pH3yeTCsl BeJHUHHON KO3(p(HUHEHTOB NOCTEJNH, H OT HHEPLUHH Macchl COOpPY-
KeHUS.

3Hauenus KO3(PPHLHEHTOB T10CTE/H OnpeeasoTcs mo GopmyJe

C, = 07C,; I

le
cz~co[1+2(a+ ) '/gf o1
(a + 3L)
c?=co[1 +2—-7,-&J ]/%

rre Co— OCHOBHOW KO3((]IUIECHT MOCTC/H, ONPEAeNsieMbll N0 ZaHHBIM HATYPHBIX HCCAENO-
BaHHH COOPYKEHNI Kl — npnbankeHHo — no AaHdbM Taba. 118 B 3aBucnMocTH
OT TOJIULIHB KaMeHHOoH mocteMi d, WHPHHB CTCHKH 110 MOAOWIBE @ H TPYHTOB
OCHOBaHH,;
F=aqalc, — niowanae noAolBsl MOHOMHTHON CEKUHH COOPYXKEHHS MeXJAy TeMnepaTypHo-oca-
LOYHLIMH IBAMH,
Qs —Bec | M [MHHBI CODPYXKCHHSI C yYeTOM THAPOCTATHYECKOTO B3BEIIMBAHNS;
Cx — K03hOHUICHT NOCTENH ITPH YHCTOM CABHIE COOPYIKEHHS;
C. — xos(duiuedtT NocTeJH IPpH PaBHOMEPHOM CXAaTHH OCHOBaHHS,
C,— KO3 PUUNCHT NOCTE/1H TpIl HEPABHOMEPHOM CKATIN OCHOBAHHS.

Ta6auya 118

KpaTkas xapaxTepHCTIiKAa OCHOBAHHS C,, TC/M?

Kamennas nocteab Mano#f toauurst (dja < 0,25 +
<+ 0,30) 1 necyaHas MOAYNIKA Ha HJHCTBIX TPYH-
Tax WIM MocTedb MaJjoi TOJMHB Ha 3aujeH-
HbIX TecKax . . , . e v e e . 125—150

Kamennas mnocredb Manoi 'romumlbl Ha neckax,
rAMHax CpefHed NAOTHOCTH HAM KaMeHHas ro-
creap cpenueil Toawunsl (d/a = 0,31 —10 ,40) Ha

CAA0BIX TPYHTAX & v v 4 v ¢ o + o « « « o « % | 200—300
Kamennast nocrenb cpenseii TOJIUIHHbl Ha rpymax

cpeaHeli NAOTHOCTH . . 250—400
MouHas KaMeHHag mnoctenb (da 045) Ha rpyﬂ-

TaxX CPERHEH MAOTHOCTH . + o v o « o o & 400—600
laoTHble OCalOuHble NOPOAHL, rpaBui, ranbxa,

TeCOK MJOTHLIE M MOLWIHAA KAMEHHas NOCTeab 600—800
Beron B Memkax HWIM KJagKa MacCHBOB AJS Bbl-

PABHHBAHWA OCHOBAHHA . . . . . . . . » « « .| 1100—1300
CKaNbHbie OCHOBAHHA . « . + + + + « + + . « . .| 3000—5000

Ecau ¢ mopToBOil CTOPOHBI COOPYKEHHS HMEeTCs NOACHINTKA KaMHS Bbillle
MOJOWIBBI CTEHKH, HEOOXOAHMO YUHTHIBATb BJHSHHE €€ OTHOpa Ha MOJOXe-
HHe ryaBHbIX UeHTpoB. [das storo Beauunny Cy yBennuuBaioT Ha AC,=
=250 Tc/mM® Ha | M npPUBEAEHHOH BLICOTHI MOACHINKH BbIlIE MOAOLIBLI COOPY-
xenua. Ilog npuBeseHHON BHICOTOH moAapasyMeBaeTcs TOJLIMHA CJA0S TMOJI-
CBINIKH C Y4eTOM HDHIPY3KH GepMeHHLIM MacCHBOM,
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10. O6mas nocjefoBaTe/bHOCTb PACUeTOB N0 ONpefeJeHHI0 Han6ob-
IIAX OTKJOHEHHH CTEHKH OT NMONOXKEHHS PaBHOBECHS MM0J BOJHOBHIM BO3Ael-
CTBHEM TaKOBa:

no popmynam 220, 219 u 218 HaxoQATCS MOJNOKEHHS IMIaBHBIX OCei, npo-
xoaswux yepes uentpsl O; u Oy nepneHAUKYJIAPHO NJIOCKOCTH YepTexa;

ONpee/IAIOTCT MOMEHTLI pPaBHOAEHCTBYIOLLEA HMMIYJAbBCA JaBJeHHR
M}, w M]] ornocutenbko oceit O u O, COOTBETCTBEHHO;

2z 2r

MO BEJNMYHHAM T, H T,, & TakKe T, =3 H =7, NOAL3YACh rpa-
(GHKOM, NPHBEAEHHBIM HA puC. 146, ompenenseM BEAHUHHY AHHAMMYECKHX
Koapuunentos k; u kI,

kg
2 -
20 2500
|
. )|
0,10
SNEs —~—
4 . \ 020
N
10 ™~
, 0,40 0,30
2R
0 10 20 30 2,

tf,Z
{

1 1
Puc. 146, Tpaduki aas onpeneneHus AHHaMHUeCKHX KodddHuuentoB ky u ky.

no dopmyam

I anl 1 aqll
2kxlIWIm _an Mlm 299
¢="o0, M OP T o,

—_— 2
HAXOMMM YT/ ToBoporta Bokpyr O, u O, (B ¢opmynax 222 6,_6+mr,u
n 0, =04 mr,2 — MOMEHThH HHEPUMH CTeHbl OTHOCHTEJNBLHO FJ@BHLIX OCeH
0O, n O, COOTBETCTBEHHO).
Hau6oabliece OTKJAOHENHE MOAOIBbI CTEHB OT NOJIOXKEHHA PABHOBECHS
b =B (ra—hy) —a(r, + hy); 223
Kacarte/ibHble HanNpsaXKeHHus APH 3TOM H HX PaBHOAEHCTBYIONLAS MO NOAOIIBE
COOTBETCTBEHHO PABHBI;
Teas = Cyd; Ry=C,da. 224
11. Kospuuuent yCTORYMBOCTH CTEHB HAa CABHr OnpeneaseTcs no ¢pop-
Mmyne
(Qs — nPyy) krp

) 225
R+ nRy

Repn =

rae Qg — TO Xe, uro B dopmyae 221;
krp — KOIDMHUHEHT TPEHHA MaTepHalda COOPYKeHHS MO MOCTeNH;

1
n=_—"<10, rae f, onpegenserca no rpaduxam, NpHBeAeHHBIM Ha pHc, 147,
n

214



Hanpsikenust y rpaei nogousel onpegeasiorcss no dpopmy.e

(Qs —nP,, b
3,0= B a" 1) i[(p_{_a)%—c(‘,-}--n—‘vﬂ]’l

226

rae ZM — cyMMapHbiil ONPOKHW1LIBAIOWIHA MOMEHT OTHOCHTE/LHO OCH, npoxoAstled uepes
LEeHTP NMOAOHIBLI CTCHKH [EPRNCHAHKYJISAPHO ILIOCKOCTI yeprexa, OoT AasiieHlss Ha-
Ba/a, B3BCINHBAIOLIETO NaBJjieHlia H COOCTBEHHOTO BECa CTEHKII,

WV =a?/6 — MOMCHT CONPOTHBJICHIS NNOMALH HOJIOMBH CTEHKH HAa | M ee JUINHLL.

Y Tu_—gs0
T2 Tn 0,40 0,30
B0 - == p ——p—
| A
L1 1 L+ 0,20
T L~ = —T
u A el |
L aq10
B L j,é'/ B ’
|1
g5} — //://
? //’/'/
By = L =g00
n
L] |
0 RPN SRS A
10 20 50 Za,
Z';.

Puc. 147, Tpadpuk gas onpefenenus 3nauenuii f,.

IMpumep 72. TIpou3BecTH NMHAMHUYECKHUI pacueT YCTOHUYMBOCTH COOpYkKe-
HHS, MOJABEpraollerocs BO3ACHCTBHIO pa3GUBAIOIHXCS BOJNH NpPH HHXKEYKa-
3aHHBIX HCXOAMDBIX JAHHBIX.

[ny6unbl: Ha noaxoAax K coopyxenuio H=12,0 M, y crensl H.=7,0 M,
nag 6epmoit H 5=5,7 M. _

DneMeHTH BOJIH: BhicoTa h=>5,0 M, cpeanss aauna A=75,0 M, nepuon
t=7,8 c. [Ipn 3anaHHBIX d/eMEHTAaX BOJIHBI Pa3GHBAIOTCS HENOCPENCTBEHHO
y CTeHBl, TAK KakK

H 120 H, 57
== 24> 15, B =1, 1,25.
= =5 24 > 1 B =F5 Ll4<12

[TonepeuHoe ceueHHe pacCUMTHLIBAGMOrO COOPYXKEHHS, NMojoGpaHHoe Ha
OCHOBAHMH CTAaTHYECKOro pacyera, mokasdaHo Ha puc. 148. Ilauna cekiuu c
MOHOJIMTHOH HaacTpoitkolt [c=15,0 M. Bec u Macca 1 M agauuHbl coopyxe-.
HuA Ge3 yuyera THAPOCTATHUECKOTO B3BEIIMBAHHSA COOTBETCTBEHHO PAaBHHI:

Q=206 Tc, m=~g—r=20,9TC'C2,"M.B-OB‘BbIlIIEHPIe LeHTPA TSAXKECTH COOPYXKEHHs

Haj ero nofouiBot ho=5,15 M. MomMeHT nHepuuH Macchl.]l M JJHHBI COOPY-
XKEeHHUS] OTHOCHTEJbHO OCH, NPOXOJAUlel uepe3 LEHTP TAMKECTH MepNeHAuKy-
JASIpHO mJjockKocTd yepTexa, 6 =308,6 Tc-M-c2 Bec | M gaauusl coopyxenns
C yYeTOM T'HAPOCTATHUECKOTO B3BellnBaHust Qp=206—7-8=150 Ttc.
Pemenwne.
" 1. Ilo dopmyse 206 Bo3BLILIEHHE BepIIHHLI pa3buBaloLleficsl BOMHBL Hajl
CNIOKOHHBIM YpOBIleM

2’ = —(0,55.5,7 +0,1.5,0) = — 3,65 u.
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[To dopmyae 208
a 2,5 8z.5
7 =16th (57—1,34) sin %: 1,6-0,39.0,99 = 0,62, otkyna a =0,62:50=31 M,
2. Tlo dopmyne 209 ckopocTs BOAHEL nepej yaapom
¢ =12Y981.57 = 9,0fm/c.

30M
%IM
0 +5,0m -
- ‘g :
N T
A 8 3
. - W
gz /ey EY gt
//" 29”41 Lé_ ‘ 2'=3,65m
. —{ ol A
Pacy ypobero | /p,56,24 [—]
_;Y?ﬁ 1\ /Pro=58 F——] ______L....._—- __12.04_0___:_.2___
_ \@{:‘ZE -—«—[l———: o -40M [
Ru=H,7 "% —
" Rim 15T |
\ b —
=/ , =
r/f l;gM\ lpaln 7)8 | er - 4}45,4,/
\ —
7 —J; M \ | enemnsas—— a
X | =
. &
- = %0m \ \ﬁfm" 2,9 t“:—i
LN me,
S R P D
| K '

= ~72,0M
N A N i ¢ Gy S Al L A A A O A SO i 2 g

Puc. 148. dmopul naBrennss pasGMBAIOIKMXCA BOAH HA BEPTHKAABHYW CTeHy

Yenosnnie o6o3navenun: nyuxip (— — —)-—3Migpa HMOYIbca AaBIeHHA B TC.C/M% COAOMHAA JHHUS (—)~
3MI0phi . 60KOBOTO H B3BEUIHBAIOLIEr0 AaBJEHWI T HaBaNa B TC/M?; OCEBOA NYHKTHP (—°—‘~)—3KBUBAJEHTHASK
L3M0pa B Tc/M® AAS CTATHYECKOrO pacyeTa HA CABHT 0 iBaM.

[To ¢popmyae 207 3nauenue uMnyJibca AasjeHuit Ha 1 M JJHHBH CTEHKH
Pim = 0,065-3,1-9,0 = 1,8 1c.c/m2%

Mo dopmyae 211 npn L =15 M 1 k, = 0,55 + 0,15 th = = 0,5980,60

ocpesHeHHb} KOo3(hHUNEHT MPOCTPAHCTBEHHOH HEePaBHOMEPHOCTH
0,6-3,1 +1,3-0,6 (7,0 + 3,65 — 3,1)
= 7,0 + 3,65

Toraa, no ¢opmyse 210 paBHOAEACTBYIOWAs MMIYabca AaBaeHHH

’
H

= 0,73.

3,65
Rim =18-0,73 (7,0 + —’2—) = 11,5 Tc-¢/M,
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a ee maeuo (no dopmvae 212)
73+ 365-7 4+
Fim = 57 F 3,05 = 4,45 M.
Mo rpadukam, npuBegeHnsM Ha puc. 142, npu {:_5 = g’_z=1,85 HAXOHM
1

3,652

NOJIHOe BpeMs AeicTBHA Rim tn=0,10-71=0,1-7,8=0,78 ¢, a BpeMs ee Ha-
pactanus 1x=90,51,=0,39 c.
3. IMoaw3ysach popmynamu 213, BLIYHC/AHM OPAHHATH H HOCTPOMM 3M10-
Py AaBJieH#{l HaBaJia BOJHLL Ha puc. 148:
Ha ypoBHe Zrp=—0,75-57=—4,3 M pur=0,
Ha YpOBHe CMOKO/HO# noBepxHocTH (2=0)
Puo = 0,656-1,02.5,7 = 3,8 Tc/m2,
Ha YpOBHE NOAOWBH cTeHKH (2=H)
Pun = 0,50-1,02-5,7 = 2,9 Tc/mM2
PapHopeilicTByloaa AaBaeHui HaBaja
w=05-43-38 + (38 + 2,9)-7,0 = 31,7 1¢/m.
OnpokuppiBaloUlHii MOMEHT CHJIbLI HaBana OTHOCHTEBLHO TOAOIIBH
CTeHKH

4,3 38429 70 2-38+29
My=05-43-38 ('3' + 7,0) + — ~7,0~—3—-W = 155 TC-M/M.

ITo ¢opmyae 216 p3pewmnBaiollee AaBieHHE OT HaBaJia
2,9-8,0
=g = 11,6 1c/m.
MowmeHT 0T B3BelUHBAIOUlEro [AaBJjieHHs] HaBaja OTHOCHUTENLHO IEHTPa
NOAOLIBH cTeHKu (mo dopmyJe 217)
11,6-8
=== = 15,4 TC-M/M,

4. o Ta6a, 118 ans MoliHo# kaMeHHOH mOCTENH (%_—_ g%=0,625>0,45)

u no ¢opmysaam 221 ynpyrie xapakTepHCTHKH OCHOBaHHS COOTBETCTBEHHO

PaBHLL:
Co = 500 T¢/m3;

C, = 500 (1 2 8_8“%) V ;ﬂ; = 500 (1 4- 0,385) 3,06 = 2100 Tc/m?;
C, =0,7-2100 = 1470 Tc/u3;

—F 84315 150 _ - 3
C, = 500 (1 2 "“sT) 150 = 500 (1 + 0,88) 3,06 = 2860 Teue.

5. ITo dopmyaam 220, 219 u 218 onpefeauM 4yacTOTH COGCTBEHHBIX
Ko/1e0anull COOPYKEHHS M TOJOXKEHHE TIJ4BHEIX UEHTPOB Koaebanuft O
H O, (puc. 148):

B, = 308,6 - 20,9.5,152 = 856,6 Tc-m-c2;
1.88 2860-43
[=—W =43 M4, K%:m— = 145 1/c2;

1470-8 308,6 )
7&_,3:—50,—9-:565 1/c3 '{2:m=0,36,

1 —_—
M2=305 [(565 + 145) + V (565 + 145)2 — 4-0,36.565-145] =
= 1,39 (710 + 620); A2 =1,39.1330 = 1850 1/c?, orkyZda
217



A =43 1/c; A2 =1,39-90 =125 1/, otkyaa

% 628
A =112 1/¢; ¢,=A—“=m=0145c

2= 628
12=TCT:A_=W=056 c;
Aok 42 5,15.565
=T = 5 Tes0 = — 227
hulxa 5,15.565

1=T7i_7g = 565128 = 060 u.

b _ 3086

(Ilns nmpoBEpKH: AOMKHO OHTb |ry 7y|= =35 = 1475 M%) oAyuMIH

| 74 rz|—227 6,60 = 14,98 M2=14,75 Mz)
MoMeHTH paBHOJeACTBYIOWEH MMNYJALCA AABJAEHHS OTHOCHTEABLHO
O, u 02 COOTBETCTBEHHO paBHb (puc. 145 u 148):

Ml = —11,5(227 4 515 — 4,45) = — 34,2 1c;
Ml = 11,5 (6,60 — 5,15 + 4,45) = 68,0 1c.

7. Ilo 3HaueHusaM <, t,, T, H T, (nn. 2 u 5) onpexeaseM no rpadu-
KaM, NpHBEJEHHBHIM Ha puc. 146, 3HaueHus nnuamuqecxux Ko3dduLHen-

toB aas O, u O, Tlpu %:050 H "" 0145 = 5,45> 2,0 noayuaem
0,78

k! =1,0; npu {-"‘; =0,00 n T" =556 = b 39 nonyuaem kI =1,35.

8. Ilo ¢opmynam 222 Haxomm MOMEHTH MHEPIUMH CTEHLI OTHOCH-
Teabio O; 1 O, U yIJbl €€ NOBOPOTAa BOKPYT IJIaBHHIX LEHTPOB OT yAapa
BOJIHBI

0, = 308,6 - 20,9-2,272 = 416,6 TC-M-C¥;

8, = 308,6 -+ 20,9-6,602 = 1218,6 Tc-M-c2
2.1.(—342)

%= 7766.1850.0,78 — — %:000113 pax;
2.1,35-68,0

F = To186.195.0,78 = 0.00155 pax.

9. o dopmyne 223 HauGoJiblllee OTKJIOHEHHE TIOLOUIBLI CTEHEl OT 110J0-
JKEHHS paBHOBECHS
% = 0,00155 (6,6 — 5,15) - 0,000113 (5,15 -+ 2,00) = 0,00224 + 0,00079 = 0,00303 .
CooTBeTcTBYIOlMe KacaTebHble HANPSKEHHS W HX DPaBHOLEHCTBYIOHIAH —
no gopmyae 224 — pasuni:
%eas = 1470-0,00303 = 4,45 Tc/M2;
RA:445 -8 =356 1c/m.
0,78 T

10. Tlo Beauunne 2= 56 =139 u ™= 0,5 noayuaem no rpapuky,
HPHBEJIEHHOMY Ha DHC. 147 420,80, orkyaa t, =0,80t,=0,80:0,56 =
= 0,448 c¢. O1coaa n—ﬁ~9%—0570

11. Ilo ¢opmyae 225 koapduuueHT YCTOHUMBOCTH CTEHKH HaA CABUT
(150 —0,57-11,6)-0,6

kew = "355 1057317 — 100

12. Tlo dopmysie 226 KpaeBble HaMPSKEHUs Yy IPaHed MOAOLIBBI CTEHDI
npu yrae ee nosopora ¢=Pp+a=0,00155—0, 00011—0 00144 pan. u MoMeH-

Te CONPOTHBJEHHS | M AJMHLI NOAOHIBLL W—T =10,65 m® paBubl
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150 — 0,57-11,6 8 0,57 (31,7-4,93 + 15.4) , ,
o 9= g+ [0,00144 = 2860 + 10,65 ] =17,8+(165 +9,2);

o, == 17,8 + 25,7 = 43,5 1/mM% = 4,35 xrc[cm?;
0y =178 — 25,7 = — 8,1 /M2 = — 0,81 krc/cm;

pPacKphiTHe LIBA BAOJb MOJOIUBLEI MPOHCXOAUT Ha mpoTsKeHuH 1,25 M.

(31ech — npu OnpefeseHHH HaNPAXKEHHA — NPHUHATO, UTO COOCTBEHHBIH
BeC COOpYXKeHHS NpPUJIOKEH B cepellHe €ro MOLOUIBb, BBHAY MAaJIOCTH 3KC-
HeHTpUCHTeTA).

3aMmeTHM, UTO NPH CTATHUECKOM pacueTe 3TOTO Ke COOPYKeHus B pac-
CMATPUBAEMbIX YCJIOBHAX mnoAYyueHO: Repe=1,38, 0,=05,09 krclem?; ox=
=—1,65 krc/cM?, a pacKpbiTHe 1IBA BAOJb NOAOWBH =~2 M.

Takum o6Gpa3oM, HCNOJB30BaHHe JHHAMHUECKOrO pacyeTa MO3BOJHJIO
BLISIBHTL HEKOTOpble pe3epBbl YCTOHUHBOCTH COODYXKEHHS II0 CPaBHEHHIO ¢
pe3yabTaTaMH CTaTHYECKOTO pacyera.

13. HauGosee onacHbIM npH CTATHYECKOM pacuere COOPYXKEHHS Ha CABUT
SIBJISIeTCSl MepBbiil NOABOAHBIA WOB Ha oTMeTKe— 1,0 M. Bec uacTtu crenkw,
PacrosioxeHHoi Bbllie 3TOr0 WBa, cocTanaser Qu==85,3 T¢/M ¢ yuetom cra-
THYECKOTO B3BELIHBAHUS.

ITpuBeseM pacueT NO 3KBHBAJNEHTHON 3miope (puc. 148).

Ha paccrosinun @’/2=1,55 M OT BeplUHHBI BOMHE P2im=0,8 Tc-c/M2, a Ha
paccroanud @' =3,1 M psim=1,6 TC:c/M2, HHXE pacuemHOrO YPOBHS BOMBI,
B TOM YHCJIe ¥ NOAOWIBEI Paipni=1,8 Tc - c/M2, CooTBeTCTBYIOLIHE OPAHHATHI 3K~
BHBAJIEHTHO{ 3nopbl 110 GopMmyne 214 npu k'x=0,73 (n. 2 pacuera) paBHbL:

5,0.08.0,73
Doy = —'W'— = 5,2 TC/MZ;
3-1,6-0,73
Ps=""(0% = 6,24 Tc/M2;
1,5.18.0,73 .
Po="T8g — = 3,62 Tc,m2

Ha ypoBne nepBoro nofBoAHOrO 1iBa OpAMHATA NABJEHHS MO KBHBA-
JIEHTHOM 3MIOpe Pu=>5,6 Tc/M2, a paBHOAEHCTBYIOLAsT SKBHBAJEHTHOTO AaB-
JIeHHS Ha BHIIJepPacnoNOXKeHHYIO 4acTh CTEHKH

_52-155 524624 6,24 - 5,6
"- 2 2

w3 — 2

1,55 + 1,55 = 22,05 T¢jM.

PasnopeiicTpyomasi B3BeMIHBAIOUIEr0 NaBJAEHHS N0 3TOMY IUBY OOT-
BeTcTBetino opmysne 215

56-8 ,
Py = 06 —5— =135 tcjm.

Koa(puitneHT ycroiluuBocTH Ha CABHT 1O WIBY

0.5 (85,3 — 13,5) N
ko= """o55055 = 163,

rae Rrp=0,5— Kosduunent Tpeunus Gerona no GETOHY.

Hdonoanenue 3

ONPEAEJEHHE BOJHOBBLIX HATPY30K HA CKBO3HBIE COOPY)XEHHS
HA OCHOBE JAHHBIX HATYPHbIX HABJIIOAEHHH

B cootsetcrsun ¢ 1. 3.17 CHull 11-57-75 & npuGofinoii soHe nph 4 < 0,8

Aonyckaerca onpeaessatb Harpy3ku OT BOJH Ha CKBO3Hble COODYXeHHS [0
MeTroAaM, OCHOBAHHBIM Ha JAaHHbIX HaTYpHbIX HaGumoaeHui. Huxe npuBO-
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ANTCA METOA TaKOro pacyeTa, KOTOPhI pacnpocTpaHsieTcd Ha CKBO3HbLIE CO-
OpYXKeHHs MPHU HaMeTpax ero 3JeMeHToB d<C!1 M ¥ npu H < Hyy.

1. Besnunny BOJIHOBOH HATPY3KH Ha BepPTHKAJAbHYIO TPerpafy noJHOM
BBICOTBI Q, TC, MpH JHOGOM MOJNOXKEHHH ee OTHOCHTENbHO NMPOQH/A BOIHLI
C/eflyeT OnpeaensiTh no GpopmyJsae

Q = QMB;'" + Qcaxc' 227

ride Qu ¥ Q¢ — COOTBETCTBEHHO HHEPLIOHHBIH H CKOPOCTHON KOMOOHEHTHL HArPYSKIH OT BOJIH,
TC, onpefeasiembie npu x=0,25 no dopMysam:

N AN AY:
) A VL M\
NITAI

/
\ L |,

v

4
-128/0,5 \—0,4—0,2 /4 0,20,4/ 96 08 T

-0,2 i
’ .
Ve A N

UMD

XA,
\ 7 N

Puc. 149. Cpadukn 3Hauenuii Ko3QQHIUHEHTOB COYCTaHHA HHED-
uuonnoro 8, (rpadux 1), 3., (rpadux 3) u cxopocrroro 3,
(rpaduk 2), 6:“ (rpaduk 4) KOMNOHEHTGB TOPHU3OHTaABHOA U

BePTHKAAbHOH Harpy3ku OT BOJH.

1
Qu= T oy’ Cynd?h, 228
1 14
Q= g % C a2, 229
rae 3., B 3, — KOI(POHUHEHTE COUETAHHA MHEPUHOHHOrO H CKOPOCTHOTO KOMMOHEHTOB

HArpy3kH OT BOJH, TNPHUHUMaeMble COOTBETCTBEHHO 1o rpaduxam 1 u 2,

NpHBEIeHHbIM Ha pHC. 149, B 3aBHCHMOCTH %T 3HAYEHHA OTHOCHTEJbHOTO
- w3x

yAaneHus mperpaibl OoT rpeGHs BOJHBI X =-—g?;
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y — o6 beMHbIH BEC BOJbI, TC/M3;
a,’ ¥ a — HHEPUHOHHBIE M CKOPOCTHOH KOID(PHUMEHTB! TrAyGHHBI, MpUHHMaeMble
0 c p
COOTBETCTBEHHO NO rpadukaM 1 H 2, npuBegesHbiM Ha puc. 150; B 3a-
72
BHCHMOCTH OT OTHOCHTEABHOH TIiyGHHM ===F W OTHOCHTENbHOH KpyTH3-
n3h 87
Hbl BOJIHBl ——=7%;
g‘t

h — BBICOTA BOJHBI SEILZIHHOﬁ oéecneqenuocm, M, B CTBOpE COOPYIKEHHS,
KoatdhhHuneATH conpoTHB/EHHUIT ClenyeT NPHHHMATD:

2
— HHepuHoHHoro Cy=2; — CKOPOCTHOrO a4s TiaaKuxX nperpag Cy= 55 A

1IepoxoBaThiX — cpefHee 3qaueHue Cx=1,0.

RN : S
o
2
g o /o6 %20 ij§
6% E ate| z2
08, ( Jeh
0% 2\ _ 008 O’/GL\‘\/ 010 ¢ Fiz
' \| 902 004 Go5 o8~ 012> 016~ g20~ /7%
D N WY ( J
N |
g3 NCTN ,22
) q02 N N \\ Ny
7 S\ \ 4
._)A NN N ~0% | gz
N N N N rz_/
G2 \\ \ \\"}\g’m nyz
N \\'\0,06
o1
i 7—0,02)
v n2H
002 G03  go%q05 605 070 015 020 T2

Puc. 150. T'paduky 3uaueHitii nuepuuonnoro a,’ (rpadux 1) u ckopocruoro ac’ (rpadmx 2)
KOIPPHUHEHTOB Ty OuHbL.

2. MaKCHMaJIbHYIO Harpy3Ky ot BosH Qu, TC, Ha BEpTHKaAbHYIO 0GTe-
KaeMylo mperpajy CJefyeT ONpedeJfiTb U3 psila BEJHYMH, NMOJyYyaeMblX no
dopmyse 227 npu pasIUYHBLIX SHAYEHUAX X.

3. TopusoHTa/MbHAS COCTABJAAIOWIAS YAEJAbHOH HArpy3Ku OT BOJH" Py,
TC/M, Ha BEPTHKAJbHYIO H FOPH3OHTAJbHYIO ApErpany, PacnoJoKeHHYIo nep-
NeHANKY/ISPHO JYUY BOJHBI, onpenensercs no ¢popmyae

Py=Pud .+ Pydeo 230

rae Pyy v Pyc — HHEPUHOHHBIH W CKOPOCTHOH KOMIMOHEHTHi TOPH3OHTAABbHON COCTaBAAIO~

lieil Harpysku oT BOJH, Tc/M, npu x = 0,25, onpefensiemMble NO dop-
Myaam:

1
Py = vy ymd:Cymy,; 231

1
Py =5 YdhCymg 232

By ¥ By — KOIPHIHEHTB COYETAUHS HUEPUHOHHOTO H CKOPOCTHOTO KOMMOHEHTOB
FOPH3OHTANbHOH COCTaBasOMIeli yxenbloll HArpysKu OT BOJN olpese-
agTca no rpadukam 1 u 2, npusegeunviM Ha puc. 149; anavenus xo-
s¢dnunentos conporusaenuii Cy u C, NPHHUMAIOTCH COMMAcHO yKa-
3aHuAM, NPUBEREHHbIM Bbime B 0, 1;
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my 0 me — ko3GPHIHEHTH YAeAbHON HAarpPy3KH OT BOAH, HpHHHMaembie no puc. 151
, nzH .
B 3aBHCHMOCTH OT OTHOCHTENBHOH ray6uupi —=3, OTHOCHTEABHON KpY-
3 g

4
TH3HB BOJH —gq ¥ OTHOCHTEAbHOrO 3arayGaesMs uentrpa ofbeMa
T

- 2
2 =—ﬁm paccMaTpHBAaEMOro 3/leMEHTa eNHHHYHOH HJIHHLLE
Ho—ray6una Mops mnox nogowsoit Boauw (puc. 152), onpejeaseMas no

dopmyae
Hy=H+n—h 233
~ p /
——==Harp. pacrpocm. bony \\\ —,@?& Yiid LY
‘ Bepuw. bonmer 48 N ':-’:4-405
2o fomns W 7
A\ <

. "iy'
Pacy. ana'// :
< = ) 0,7

../V _.___.L__\T[x, (/‘
N\

016
* S éﬂr B

7777777 TTTITI T 7777777777777 777

P \

96 - - N

ot \ o | \\\ ‘s( B 015
(;4 AN\ |- 4,08 W@
4o \\\ N

92 AN SN
] N N
g1 - I "

07 02 G304 05 G607 08 09 & GF §2 43 G4 05 06 07 08 09T

Puc. 152. T'paduxu 3nauesnit xosdpdunuenra ¢’

<

7 — BO3DBHILIEHHE TPOQuAs BONHM HAJ YPOBHEM €€ MOjoWBbL B pac-
CMaTpHBaeMOM CTBope omnpeieisercd no ¢opmyae
=k 234

¢/ — OTHOCHTENbHOE IIPeBHILIEHHE B3BOJHOBAHHOH NMOBEPXHOCTH, onperense-
mMoe mo puc. 152;

1 — NpesbillieHre BEPUIMHL BOJAHLI Hal PAaCYETHHIM YPOBHeM, M, Caeayer
onpeseadars No n. 20 MPUAOKEHUA 1;

h — BLCOTa BOAHH 3a4aHHOH OGECHEYEHHOCTH B CTBOPE COOPYKEHHA MO
n. 20 npunoxenus 1.

4. BepTikanbHas cOCTaBAAIOWLAS YAeAbHOH Harpysku or Boan P Tc/m,
Ha rOpH30HTa/bHYIO Nperpaiy onpenessercs no ¢popmy.e

Py=Pud,, -+ Pid. 235
224



rre P,y 0 P, — HHePUHOHHLIH M CKOPOCTHOH KOMMOHEHTHl BEPTHKAALHOI cOcTaBanioutefi
Harpyaku OT BOJH, TC/M, npH x = 0,25, onpeneasembie no dopMynam:

1
Py = =7 md?Cyny; 236
1

Py 1dhCyng; 237

t~=l

’ !
5., U B, —KO3DHUMEHTE COYETAHHN HHEPUHOHHOrO M CKOPOCTHOTO KOMIOHEHTOB

BEPTHKAALHOH cOCTaBagiouell yaeabHOil HAarpy3Kku OT .BOJIH onpejess-
1oTcst 110 rpadukam 3 W 4, npuBeleHHuM Ha puc. 149;
ny v ne— ko3bduunentel yieanuoli HarpyskH oT BOJH, npzmmmaemme no puc. 153,

T
B 33BHCHMOCTH OT OTHOCHTENbHOIH TAYOHHBI —=3, OTHOCHTENLHOI KpY-
gt

n2h
TH3HLL BOJH ——=g H OTHOCHTEABIIOTO aar.ny6nenml UeHrTpa o6beMa
gt

;:m paccMaTtpHBacMoro 3J€MEeHTa eIUHHYHON HAHHL, 3HaueHus
0
OCTaAbHBLIX CHMBOJIOB COOTBETCTBYIOT II. 3.

5. PapHopeiicTBylomast yaeqbHON HAarpy3kH OT BOJIH ONpefesseTcs Mo

dopmye
P=VPiTPp, 238
rae Py u P, — peanunuul, onpeaeasembie no ¢popmynam 230 u 235.

6. OpantaTa TOYKH MPHJIOKEHHSA BOJIHOBOR HArpysku 11a BepTHKAJIBHYIO
fnperpafy omnpene/siercl Kak OpAHHATA LEHTpa TSIKEeCTH MJOLAAH SnIopbi
yIenbHOR Harpysku OT BOJIH.

7. Fopu3oHTaAbHasA COCTAB/AIOULAA YAEAbIOK HATPY3KH OT BOJII HA 3Jje-
MEHTB! CKBO3HOTO COOPYXeHHSA, He mapaJjljieibHble KOOPAHHATHLIM ocM X |
Z, onpepensercs KaK CyMMa CKODOCTHOH M HHEPUHOHHOH COCTaBJ/SIOIIHX
yeJbHOK BOJHOBONW HATPY3KH HA NPOEKUUH ITHX 3JEeMEHTOB Ha COOTBETCT-
BYIOlHEe KOODAHHATHbIE IJIOCKOCTH, ONpeLe/fieMble MPH COOTBETCTBYIOLLHX
3HaYEUHUIX X u 2.

8. Ilpy onpenenenyy BOJHOBBIX HATPY30K HEOGXOIHMO YUHTHIBATL 06-
pacTaHue 3/J1eMeHTOB CKBO3HOTO COOPYIKEHHs HHXKe pacueTHOro YPOBHA BOJO-
pocasiMu ¥ pakywel. [Ipu 3ToM nonepeuHble paaMepbl nmperpanbl JOJKHbI
YBe/JHYHBATLCA Ha YABOGHHYIO TOJLHHY cj0s ofpacraHus. [Tocaennsas mpu-
HHUMAeTCs MO NaHHbIM HAaO/I0ZeHUH HJAN MO JUTEPATYPHBIM HCTOYHHKAM.

Mpumep 73. laHo: coopyxenue I x/aacca KanuTaabHOCTH, TayGuua
Mopa B cTBOpe coopyxeuus H =15 M, ykion nana |:m.=0,01, cpennnit ne-
puox BodHbl T=10 ¢, pedpakuus OTCYTCTBYeT, BOJIHEHUE yCTaHOBHBILEECS.

Tpebyetcs onpenenuts MakCcHMaJbHbIE BOJHOBbIE HATPY3KH H OPIAHHATHI
TOUYKM NPHJIOXKEHHs paBHopeiicTBylollell ansa csaih d=0,5 m u 1,0 M, mo-
CTPOHTL 3MIOPbl T'OPU3OHTAJBHON COCTaBJAWUIeH YIAeAbHOIT HArpy3ku oT
BOJIH 1IPH MaKCHMaablioM 3HauyeHud Qu.

Pewenne,

Onpedeaenue snementos 804H. BricoTy Bosnbl B npuboiiHoil 30ne Ayp,
M, onpefesseM A 3ajaHHOrO ykJoHa AHa (l:m.) mo rpaduxam 2,

puc. 125(42) npuioxerus 1; npu 3ToM no Geapa3MepHOi BeJHuyHNe =— Ha-

r

np
XOAHMM 3HaueHHe -—=, OTKyZa onpeneaseM Ay, Tak Kak paccMaTpuBaemoe
g7

COOpYXeHHe ABJAETcs coopyxenueM | Kiaacca KamuTaabHOCTH, NPUHHMaeM
coraacHo ta6a. 89(35) pacueruyio obecneyeHHocTs BeicoT BoaH |%. CooT-
BETCTBEHHO YKa3aHHOMY 3/eChb U 3a/laHHLIM BEJIHUHHAM HMEEM:

- g 981 H 15

hppom = ———== ] N , ==
A o 5.28 56,2 M . 62 = 0,096,
np1°

TOra p=: =0,0116, otkyza fnp14 = 0,0116-981 = 11,38 m.
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Onpedenenue 604HO80L HAaZpY3Kw. Beauuuny BOJHOBOA HArPYSKH
onpejeaseM 1o dopmyram 227—229:

Qy = 0,25-1,0.0,44-2,0-3,14. 11,38 . 43 = 7,862, rc;
Qc = 0,5-1,0-0,34-1,0-(11,38)2 . = 22,0164, rc,

rie cootBetcrBeHHo rpaduxam 1 u 2, npusesendbiM Ha puc. 150, npu
nf 9,85-15 nth  9,85.11,38 , ,
== =015 = =g —=0,114; ¢/ = 0,44, o/ =034
g*

el 981
9
. Z=10 o
PO T o B o e I S R R
ne }0,‘20 H_”]u L 2
P e
awl- LR G T 922
Py I R 8 il =
| - R 4888 55 708
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H N IR 4 -
G55 ‘] \ ne 7z 1] 71 ___.772 s
[\ N\ [ !
AV - Poagy,
030 i ‘\ \ \ - 425 \ %?v'\ R E ugﬂ:"zi
(Adds \-! ,,A“A_ \__p._ | A ‘\‘ tN
q NS N
1 1 \ x ' - \ LV b N
+ ¥ ~h Mo — 11— \ AYIK
025 tey N “5‘\— NLRIE LIS
) v X . .:§ 920 Nk N
| % N A NN\ N \»_j
| VPR . ?P \ \\
920 9%, N 2% oo 12—\ N
= P g7 015 —3@‘ aoﬁmA. NEN
&7 L3 ) 0/0\ N
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915 NN . 122 XX Y R0 LI
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Puc. 1534, I'paduky 3Hauennii xosdduuuentos ny, u n.

Janee, npu C, = 2,0, g‘_, = 1,0 (ans wepoxosareix cpai), y=1,0 Tc/mM?,
c=10c, x=0,25, 3;, = 8y =1 umeewm:
ans ceau d=0,5 M

Qu =7,86-0,25 = 1,965 rc., Q¢ == 22,016.0,5 = 11,008 1c.,
Q = 1,965 4 11,008 = 12,97 7c;
Jas cBan d=1,0 m
Qy = 7,86 1c., Q¢ = 22,020 rc,, Q =29,88 Tc.
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3uayenuss Q,, Q. 1 Q mpH pasubiX (as3ax BOJIHH cBeaeHb B Taba. 119;
1IPH COOTBETCTBYIOLIUX BbLIUMC/ICHHAX MPUHATH 3HayeHus 8, u 3, mo rpa-
tukaMm, NpUBEAEHHBIM Ha puC. 149.

[TpuBenenurie B Ta6a. 119 naHHBIE 110Ka3bIBAIOT, YTO MAKCHMaJbHas
BOJIHOBas Harpyska or BoJH Q, aas cBan d=0,5 M nosnyuaerca MpH

Xx=0, a aaa ceau d=1,0 m —mpu x = 0,15.
Tabauya 119

X ] 0,15 0,25 0,5 0,6 0,7 0,8 1,0

Jas cean d =0,5 M
Qu 1c] O 1,18 1,965 | 2,75 | 2,59 2,26 1,63 0

Qo Te | 15,41 13,981 11,008 | 1,101 0 —1,21 —3,08 —5,83
Q, ¢ | 1541 15,16] 12,97 3,85 | 2,59 1,05 —1,45 —5,83
Jas cean d =10 m

Qutc| 0 | 472 786 |11,01{ 1038} 904 6,53 0
Qo Tc | 30,821 27.96| 2202 | 220] 0 | —242 | —6,16 | —11,67
Qi 'rc | 3082| 32.68| 29,88 | 1321|1038 662 | —037 | —11567
B! 0 | 06 1,0 14| 132 115 0,83 0
Bpe’ 14| 127 10 [ 01| 0| —011 | —028 | —0,53

Onpedenenue e0pudoHTAAbHOL cocTasasiowjel Woeavnol Hazpysku. [o-
PH30HTA/BHYIO COCTABAAIOLLYIO YIEJIbHON HArpy3KH OT BOJH ONpejessieM 110
dopmynam 230—232:

P, =05-1,0.3,14-d2myy = 1,57d%my, tc/M,
Py =05-10-11,38-1,0-dm, = 5,69dme, tc/m.

TaGauya 120 Suauenus Ko3pou-
- o s oo 02 5 (dbueuToB YAENBHON Ha-
z X 0, ) 0,4 , TPY3KH My U M¢ onpene-
- 0380 | 0280 | 0180 | 0150| 0143 | o125 PYEET e e BIPE
me 0,370 | 0,190 | 0,150 | 0,130 0,110{ 0,100 P p
BeJleHHEIM Ha pHC. 151,
Jas cean d =0,5 m a2h

Py, tejm | 1,053 | 0,541 | 0,427 | 0,369 0,313| 0,285
Py, 1e/m 1,202 | 0,631 | 0,497 | 0,428 0,369] 0,334| =0,114 u npu z—'H—-Fn
Jast ceau d =10 M =1,0; 0,8; 0,6; 0,4; 0,2
B |50 | 000|928 | 828 S B | 2,0, Moo npn
, TC[M 105 | 1,0 X X ) ) -
Prorcin | 2702 | 1443 | 1,135 | 0973] 0,850 0,766 |  2THX SHAICHHAX BEATIM
bl Pxu, Pxe, Px mipu x=

7
Py 1e/m | 0,149 o,ogol 0,070 | 0,059] 0,056 | 0,049| TPH “=Z =0.15, —g;z =

=0,25 0 6 xu=0"x¢=1,0, cBegensl B Tab1. 120.

=0 ¥=015 ¥ =025
i "u e |p P xe Py Py Py P Py Py
Tc/M TC/M TC/M TC/M TC/M TC/M TC/M
Jns
1,01 0,38 | 037 1,474 0,089 1,337 1,426 0,149 1,053 1,202
081023 | 019 0,757 0,054 0,687 0,741 0,090 0,541 0,631
061018 | 0,15 | 0,598 0,042 0,542 0,584 0,070 0,427 0,497
04]015 | 013 0517 0,035 0,469 0,504 0,059 0,369 0,428
02014 | 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 0,049 0,285 0,334
Hasg
1,0] 038] 037 | 2947 0,358 2,673 3,031 0,697 2,105 2,702
0.8 0,23| 0,19 1,613 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} 013 1 036 0,142 0,94 1,082 0,236 0,74 0 976
02| 0,141 011 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




Haitnennble Puy, Pxc 1 Px IPH PA3NHYHBIX 3HAUEHUAX 2 H X H COOTBETCT-
BylOWHX HM no puc. 149 6'uu u 0'xc cBemenst 8 Tada. 121, Ilpu stom maxcu-

ManbHoe 3HaueHHe P, noJayuyeno: ansa cean d=0,5 M npu x=0, a 148 cBau
d=1,0 m —npu x=0,15.

Pe=44776/ 5

B — :
Pyp=3,03 r¢/m e
‘{,\ )' / \\r
»
)
Y L vpac« ypobens »
‘ Nodowba bosses
——1-— — | ——r . c—
i~ b
x x
L L 1 1 §
-7 -4 920 475 a

Puc. 154, 3niopsl ropu3oNTanbHO cocTaBasgonieil YAeAbHOH HArpysKu
oT Boan P, npu Qy

caepa—n14 can d=0,5 M; cnpasa—pas cBay d=I1,0 M pu 7:0,15.

[Tocmpoenue snwopst YOesbHOIL B0AHO80L HA2PY3KU W OonpedescHue
MOYKU NPUAOIHCEHUS pasHoOelicmsyouelk. TlpeBbllieHHe BepUIMHbL BOJ-
Hbl HajA pacteribiM yposHeM no n. 20 npuaoxenus 1 (puc. 118(40)) npu

BLIYHC/EHHBIX paHee 7—:’: = 0,096 ¥ Anp1y = 11,38 M 7,=0,8-11,38=9,104 u;
Toraa no dgopmyae 233
Hy=1549,104 — 11,38 = 12,72 M.
TaGauya 121

x =05 x*=08 =10
P P Py Pt Py Py Py="Py
TC/M TC'M TC/M 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 0,031 0,109 0,016 —0,088 —0,042 —-0 166
0, 069 0,029 0,098 0,041 —0,079 —0,038 —0,151
d=10m
0,836 0,21 1,046 0,496 —0,589 —0,093 —1,116
0,505 0,108 0,613 0,3 —0,303 —0,003 —0,573
0,396 0,085 0,481 0,235 —0,239 —0,004 —0,453
0,33 0,071 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 0,057 0,331 0,163 -—0,159 —0,004 —0,302
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Bo3puilienye npodusas BOJAHB v H4J YPOBHeM NOAOWBH N0 pop-
ntH n2h

myae (234) u no puc. 152 npu paHee BHIUMCJAEHHBIX =3 =0,15, i
=0,114 u npu x=0,15, ="~ =0,86-11,38 = 9,8 m, r1e ¢’ =0,86.

Wcroanayst aaunsie taba. 121 aas cean d =0,5 M npu x =0 1 Anq
cBau d = 1,0 npu x =0,15, MOCTPOEHLI 3MIOPH yJelbHOH BOJHOBOR Ha-
rpy3xu npu Q, Ha puc. 154.

OpanHata TOUKM NPUIOKEHHS BOJHOBOI HAarpy3KH Ha CBaH Onpejensier-
CSt KaK OPAHHATA UeHTpd TSHKECTH IIOLLALHN TOPbI.

Honoanerue 4

RAUHAMUYECKHN PACYET CKBO3HbIX COOPY)XEHHW HA BO3AENCTBHE
HEPETYJSAPHBIX BOJIH B TTYBOKOBOJAHON 30HE MOPS

B coorsercteuu ¢ n. 3.16 CHull I1-57-75 npu orHouienusx nepuona cob-
T,
CTBEHHBIX KosleGaHHil COOpYXKeHH K CPeHEeMY NEePHOAY BOJIH T“ >0,3 neo6-

XOLUMO BLIITOJHATH JAHHAMHUECKHH pacueT CoopyKeHud. Hiuxe NPpUBOANTCA
METOJ TaKOro pacuera.

Hexoanbie Npeanocsbiiku

1. Hacrosiuue pexoMengaiHi pacrnpocTpaHAIOTCs Ha pacuer OTAE/bHO
CTOSIILUX onop ¢ Auamerpom ceuena d<<0,5hix H CKBO3HBIX cOOpYIKeHuil (TH-
na KpynHOO/MOUHBIX OCHOBAHHi 11a pelleTyaTolX ONOPHLIX 6/10KaX, CAMONONb-

. H T
emnpix I[1BY u . &.): npu —520,30 U TIpH —Tf—} 0,30 (ru6xue coopy:KeHus),
TAE Tc= 5 Q—E — nepHoj nepsoit popMul KoseGaHuil coopyxenus, ¢; Q; — gacTo-

Ta HepBOH dopmbl KoneGaHHi cOOPYKeHus, paj/c; T— CPeLHHit NepPHOL BOJH,
¢; hix — pacueTHast BLICOTA BOJHLI i-TO 11polelTa o6ecneyeHiocTH, M; A —
CpeAHAf AAHHA BOAH, M; /] — rayOnHa MOPSA y COOPYIKEHHS, M.

2. Cpeanue 31eMeHTDbl BOJIHBI (BbICOTA /1, ANHHA A H nepHOL T) pacueTHo-
IO IITOPMa ONPEAENSIOTCSA 0 NPHA0KEHHIO L.

3. OyHKILHS CNIeKTPaJbHON NJOTHOCTH BOMMHOBLIX KoJaeGaHuil onpejenser-
cs no nauusiM Imapometeocayx6ul u Peructpa CCCP. B wacthoctH, aad
Kacnnitckoro u Heproro Mopeil peKoMeHAYeTCs HCNOAb30BaTh HopMyny

_ - w\—=7 o \—4
S'q (o, 0) = 0,0795h2x {(-..—) exp [— 0,785 (*_—) ”, M2c, 239
[0

(0]

TAE @ — YacTOTa CHEKTPAJbHMX COCTABAIOIHX, pan/c;
@ — CPEJLisiaA 4acTOTa BHAHMBIX BOJN, paa/c.

Onpenenerive QyHKIHHE CNeKTPaNbHLIX NJAOTHOCTEH BOJAHOBLIX HArpy3oK
B XapPAKTEPHBIX TOYKAX ONOP COOPYHEHHS

4. BoalioBble HAaTpYy3KH Ha BEpPTHKaJ/bHbIE ONOPHI COOPYKEHHH paccMaTpH-
BAIOTCS, KAK COCPEOTOUSHHBIE CHJILI, IPHJIOXKEHHbIEe B HEKOTOPbIX XapaKTep-
HBIX TOYKax 3TuUX onop (puc. 155). CnyoumiHble ¥ CKBO3HBIE OTIOPLI COOpPYXKe-
Huit pa36UBAIOTCH Ha 1 Y4aCTKOB AJNHHON AZi, M, O BLICOTE; IDH 3TOM 32 Xa-
paKkTepHble TOUKM NMPHHHMAIOTCA LEHTPBl Y4acTKOB INPH CNJIOMIHBIX ONMOpax
MAH y3Jbl pelleTyaTblX KOHCTPYKUH#. i pelleTyaTbiX KOHCTPYKUHA AZ;
cjelyeT NMPHHUMATb PAaBHBIM PAcCTOSIHHIO MEXAY y3naMu Ha croikax. [lep-
Bast oT cBOOOJHOH MOBEPXHOCTH XapaKTepHas TO4YKa ¢ pacnosaraetcs Ha rijay-

1 o
Ouiie 5~ Az, OT CnoKoiHOro yposHs (puc. 155). Beepx u BHH3 OT TOUKH f
pasMeualoTCcst OCTaNbHbIe XapaKTepHble TOUKH.
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Pacnpepenenuble Macchl p, TC-C%/M?, CITOWHBLIX ONOpP 3aMEHSIOTCS co-
CPeIOTOYEHHBIMH B XapaKTepHBIX TOYKaX, a B ONOPAX IIapHUPHO-CTEPIKHEBOM
KOHCTPYKILHH — B y3JaXx.

5. BsanMHble CHEKTPBI COCPEJOTOUEHHBIX BOJHOBbIX HArpy3oK, AeHCcTBYIO-
UKMX B TOYUKAX ¢ KOODAMHATAMH 2; H 2, ONPee/AloTCs ¢ YUeTOM B3aMMHOM
KOpPeJHH BOHOBHIX HATPY30K IO riy6uHe:

SQiQs (», 2, 25) = [3mago, (2)) o (‘2s? + bibsuw?] “’231] (3, 0) X

£ mﬂ) exp (—- fzi—2] m?), Tc2-¢; 240

X exp( z
TA@ @i, As, b;, b, —nNapaMeTpH, onpele’fiouie BETHUNHY COCPEAOTOUCKHNLIX BOJHORLIX Ha-
IPY30K, BbIUHCAsEMElE 110 M. 6;
2i, 25 — KOODJAHHATHl XapaKTEPHBIX TOUCK, OTCUHTHIBAEMEIE OT CMOKOHHOrO YpOB-
HA BHHU3, M;
® — YacTOTa CNEeKTPaJbHEIX COCTABJSIONHY, PaR/c;

"

ol 7 [42;
Pacvern ypobews 1ol 2 |02

I 7
I 22
fe = L] £

N S
_\ ,N Nz
s — 06 — a4z;
N N
m;

ms

Gn—>18ln |42,
S S S S A TAS S S S S S

g

Puc. 155. Cxema BO3aeiicTBHA COCPEIOTOYEHHBIX BOJHOBLIX
HArpy30K Ha ONOPY COOPYHEHHS.

S, (o, 0) — ONpeAeSsieTes 1o 1. 3;
— YCKOpeHHe CHJB THXKeCTH, M/c?;

0' — CTaHAdPT TOPH3OHTaJbHOI COCTABARIOMER OPGHTANLHON CKOPOCTH Ha Y-
Guie z OT CBOGO/HON NOBEPXHOCTH, ONpefeNsicMblil N0 GopMye

o (r)=q, ©)ok, (1), Mjc, 241

rae o, ) = {l__ — CTaHAapT BOAHOBBIX KoJe6Ganuit Ha cBOBOJHOH NOBEPXHOCTH, M;

r= — Ge3pa3mepHas ray6una;

k, (r) — O6espasMephblii KO3 dHUKEHT 3aTyXaHUA CTAHAApPTa BOJHOBRIX CKO-
pocrtei, onpefeasdemuiii no puc. 156
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6. TTapametpnl @y, Tc-c2M2, u b;, Tc-Cc2iM, CKOPOCTHON H MHEPLHOHHOH
COCTaBJISIIOLHX COCPEAOTOYEHHON BOJNHOBOH Hanpysku, AeficTByloliei B i-ii
TOUKE, ONpeAesoTCA no GopMyaaM:

LIS CIVIOMIHBIX KPYIAOUHAHHADHYECKHX OTIOp

a;,C nd2
a;=9p 12}: Az, bi=p 4l Culz;; 242
AJ4a peuerdyaTelX CHCTEM
1 f
g g2 04 4§ 48 70;'[.7)(,7 a; = szcxiljdjcosa,
/: Jj=1
243
70 — /
1 nd ;2
b = o 2 clljlj —4.)_,
20 e f - J=1
Lie 0 — NJOTHOCTh BOAbLI, TC-C2[M4;
d; — nMameTp  CnaomHO  OmOpH B
347 TOUKE {, M;
5 d;, l; — cooTBeTCTBeHHO, AMAMETD H AJH-
=W Z Ha j-TO CTepXHH, OTHOCAILErocs
A — 7 K Y3ay i, M;

| Gj — Yyron HaKJOHAa  j-rO  CTepIKHA,
TIPHMBIKAIOWEro K y3ay i, K RJo-

30} CKOCTH, MeplewIHKyIsApHOl Ayuy
BOJIHMI;

f —uncao crepxHeit, cxopsuxca B
E0H —~——f-—— yaJe i

C. — xo3ppunncHr JoGoBoro  conpo-
THBJEHWR, AN IWHIHHRAPHICCKAX

70 .
anementoB Cy=1; pomyokaercs
yTOYHeHHe 3HaueHu# xoadbHIK-
80 _— eita Cx AN pasMuHbIX  opm
r TOMEPEUHbIX CEMEHHI  3.IeMEHTOB

Puc. 156. T'pad o ia satyxa Ha OCHOBE ONLITHBLIX JAHHbIX;
uc, 156, Tpadux kosdduuuenta 3atyxa- c
_— 3 { [ 1
HHf CTaHIapTa ropH3OHTaabHOll cOCTaB- = — KO3QOUUICHT WHEPUHOHHOTO
AA0UEH CKOPOCTH € FayGHHON Ry NPOTHBAERHA, AAA  IHJIHHADHYE-
okux 3nementos Cn=2,0.

Ecnu gauna yuactka Az; MPHHATA PABHOM PACCTOSIHHIO MEKAY HeCMEX-
HBIMH y3JaM#, TO napaMem™psl a; # b; (popmynst 243) posmkibl GbITH onpeje-
JIeHHl C yYyeToM BCeX Y3J0B, PaclloNOKEHHbIX Ha PaccMaTPHBAEMOM HHTep-
Bane.

Pacuer nuHaMHYECKHX XAPaKTEPHCTHK COOPYHKeHHN

7. Pacuetnas cxema COODYXeHHA LOJKHA OTPa)XaTb OCHOBHLIE CBOHCTBA
KOHCTPYKIIMHM H yCJIOBHsl ee 3aKpelJleHus Ha fHe MOpsi (WapHup, 3ajelka).
Peanbnbie coopy:enns npu L<<0,25 A MOXHO paccMaTpuBaTh, KaK CHCTEMD
¢ OJIHOH CTeleHblo cBOGOLH!, COOTBETCTBEHHO YeMY YUHTbIBaeTCA TOJBKO Mep-
Bas ¢opma cBoGoaHbIX KoseGanuil. [1pu onpenenenun yactotel 1 GopMel Ko-
JeGaHuil MOXKIIO paccCMaTpUBATh NPOCTPAHCTBEHHbIE UeTHIPEXONOPHbBIE COOPY-

KeHua (Hanpumep, camonofbeMHble [TBY) xak njockne pamiible KOHCTPYK-
. ~—~ mg TC-M?
nun (puc. 157,a). Tipi sToM caenyeT npunuMats /p= 5 u m, = 3, —

rae Iy u Iy, M*, COOTBETCTBEHHO MOMEHTB HHEDIHH PHUrefisi MJIOCKOH paMbl H

noHToHa (Bepxuell nuaardopmbl) coopyxenusa. JKecTkocTb pHreas NJIOCKoi

pambl EI;, MOXHO NpHHUMATh PaBlioil 6eCKOHEUHOCTH, eC/H BHIIONHsETCS Y-
L1

JOBHE %I, <0,1,

rae !-— MOMEHT WHeplUHH CTOeK pambl, M%; E — MO1yJb YOPYrocTH MaTepHala KOHCTPYK-
unH, Tc/M% L — nponer paMmmy, M; /-— BHCOTa paMbl OT IVIOCKOCTH ONHPAHHA A0 OCH DH-
rens, M.
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8. Tpu a6comoTHO KecTKOM pHrese KaXaas onopa paMbl MOXKeT pac-

CMaTpHBaTbCH, KakK ONMHOUHBIH CTEPXKEHb ¢ COCPELOTOUEHHON HaBepXy Mac-
TC C?
——, H  COOTBETCTBYIOIIHMH YCJAOBUAMH  OMMpaHus

coit  my= 5 My

(pne. 157, 6).

[Tpu BHIUMCAEHHM YACTOTH MepBOit dopMbl KoneGauuii Qi, paale, aony-
CKaercsi paccMaTpHBaTh OMOpPY, KaK HeBeCcOMBIl cTepXKeHb ¢ cOCpelOTOUeH-
D]

© u TC:C-
HOt Maccoit m, —— HaBepxy (pHc. 157, 8).

&

Y Zdd s aditn Vs TTI77

N2
N
N\
N
\“7

24

Puc. 157. Pacyemubie cxeMbl COOPYXeHuii
a—THNbl PAMHEIX KOMCTPYKIHA; 6 H 6—DpacieTHhle CXeMbl ONOpH.

Macca m onpeaensiercs no gopmyane
m= Mg+ Myp, TC - €2/M, 244
rle Mup— NPHBEJICHHbIE K OCH pUres Macca omopul OT HNH3a MLIaT(GOPME A0 AHA H Macca
BO/lbl, 3aK/HOUYEHHANA B NOJOCTH ONOP.

ITpu oTCYTCTBHH BOALI B MOJOCTH OHOp 311a4eHHA Mpp ANA HEKOTOPBIX
XapaKTePHCTHK CXEM COOPYXKEHHi BblUHCASIOTCA N0 Taba. 122, 8 KoTopoit o,
¢ + ¢%/M? — paBHOMEPHO pacmpefeTeHHas 110 IHHE M acca KORCTPYKILKHA Onop.
Maicca BOAL! B MOMOCTH ONOP b, TC *€2fM2, pacnpeleenias Aullb MO 3acTH
AJHHBl ONIOP, NPHBOAUTCA K Macce pap, TC - Cc%/M%, paBHOMepHO pacnpeenen-
Hoft no Bceit AJsmHe onop, no Taba. 123,
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Ta6auya 129

N PacyeTHaa cxeMa Cxema npuseje-

njn| THI KOHCTPYKuMI cTepxKus HUSL Mace Pacuetisie  dopmyan
1 2 3 4 5
Mop
N
1 U M : £J myp = 0,236p0!
777

Map = 0,372yl

Map = 0,485u9!

IMpucoeantennast Macca BOAbI IPH pacueTe &) He YYHTLIBAETCH NPH co-
m,
OJII0LEHUN YCI0BHS 17102 1,0, rae w= o+ tlp-

9. YacroTet Q), panfc, co6cTBeHHbIe GOPMbBI H COOTBETCTBYIOLLHE UM YCH-
JUsl onpenensiorcs no gopMmysaam JUHAMHKH coopyxKenuit. Jas HekoTOpHIX
XapaKTepHLIX THIMOB COOPYXKEHHH NpH yueTe BJAHAHHA NPOLONLHOH CHJLI
B onopax ot Beca niaatdopMbl ¢ 0G0pYLOBAHHEM W KOHEYHOH JKeCTKOCTH PH-
resis paMbl pacyer 4acToThl, GOPM H COOTBETCTBYIOUIHX YCHJHH NPOU3IBOLHT-
cs no ta6a. 124, Ilas Tex Xe THNOB COOPYKeHHH 0e3 yyeTa NpoAOAbHOM cH-
Jbl B ONOPax M npu GeckoHeuHo GONbLIOH XKECTKOCTH pHreJis paMbl pacyeThl
BBLIMOIHAIOTCS no TabJa. 125. Ecaun yacrothl ), BhiyncaeHHbie 1o Ta6a. 124 u
125, pasnnuaiotcst He GoJiee ueM Ha 5%, TO Bce pacuenHble XapaKTEPHCTHKH
caepyer ApuHuMath no ta6a. 125, Ecaum yacToThl pasnnualoTcs B npenenax
or 5% no 20%, To pacyeTHble 3HAUEHHA YACTOThl Q) CAeXyeT NPHHHMATH MO
Ta6a. 124 ¢ yueToM npoaoabHOM CHJLI, @ POPMbI H YCHJIHA AOMYCKAaeTcs BbI-
YHCJAATH YNpPOLeHHo no Tada. 125 6e3 yuera npoaosbhoil cuabl. Ecan yacto-
TH pasauyalorcs Gonee uem Ha 20%, TO Bce pacueTnl cjeAyeT BLHIONHATH C
y4€ToM MpOA0JbHO CHABL 0 Taba. 124.
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Tabaruya 123

Pacyernne ¢opmyan

] Pacuetnan cxema Cxem
nn TN KOHCTPYKUMH CcTepxus a :Eé?ue"""
1 2 3 4

ky

i

3 W O\ j
//"'
[0 .

Pacuer nepemetliennii K YCHARIT B KOHCTPYKIHAX

10. CTannapm nepeMeUleHHi Ox, MOMEHTA Oy, NONIEPEYHO CHIBI Og, npo-
JIOJIbHOI CHJIbI On B CEYEHHH OMOPbl C KOODAHHATOH Y OT BOJHOBBIX BO3Jeii-

CTBHH onpenensiorcst no popmynam:
CTaHAApT repeMelieHus

CTaHgapT MOMeHTa

CTaHapT NoJiepeyHol CHILI
A
0= Qg 16
CTaHapT HOPMAAbEOL CHIbI

A
Sy = N, B TG

245

246

247

248

rae Xy, My, Qi, Ny~ opannary neproil coGeThenHoil hopMbi mepeMestennit i yenanit s ce-

YeHHH ¢ KoopaHnHatol y (Ta6Ga. 124 u 125).

[Tapamerput A u B onpeaeasitorest no gpopmynam

A= ‘/ N \ /\l,\’s,SQ Q (24, 2;, 2g), TC-MC2, 249
30,

z—t s=t
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Tabauya 124
3 n/n PacyeTHad cxema q;ﬁﬁ“;{;g‘:},‘f;gp i PopMbl M ycHans
X ! [ (v) (1 €os vz +
=5 | ¢ —h— %
Sle. sinvx) | v sinvw .
SR pairra el e § R
S
1 o ElT¢ (v) sin vz
; Mlz——-—r m(v)cosvx——{!—-,
!L TC-M;
o El v
Q=% [:I gv; v sin vx + cos vv.], TC
IS
TN
[3p]
- T 2,
g § Xy = [aB — (vx — sin v) 7] 5 +
o
« + [(vx — sin vx) sin v — By] 2y, M;
l 2
:“‘N\ M, = (Y sin vz — a cos vr) Elv--ll——f»
~— '
2
2 ) + (Y cos vz — sin v-sin vz) L£lv? —zrj—,
\F TC- M;
z
Q1 = (asin vz -+ 7 cos vx) Elv?-zi-u
~ |2,
i% ‘ S <9
\,. — (7 sin v» +sin v cos vz) Efv3 7 TC
I
=)
)
e
2] s
*Pwﬂg * =mg | = l\ e
m e Y o
£7; Qm 2@ NS X, =1 (xv cos v —sin vx) —
l -+ , sinv IL _
£7 g. — —xv-——-'g—'ﬁ‘,';l‘,M,
/\ = /
M, = — —-[-*vi’ sin U, TC.-M;
4 1
. . Ql=—-—l-.;-v3cos Ux, TC
St
x:z*-y— ;
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Hpodoaxcenue mabauys 124

3uayenns Kosdduuuenros B cxemax 1, 2, 3

e

(&) -

L . vy _ 2 ) tg v
?1(v)=————-+v—. %(2>—-——-———5—~, ¢ (v) = o ;
(i) v L
tg v 31— _2 4 £73 _

x 2
R4 D)

2
ny (V) = ¢ (V) — —U-;— n (%’) = (?”) _ (';—)

3
== —Sinv,

B=Il-—cosvx; y=1—cosv;

L v 2IL
=TI n ("2“)? z;=1 [3 T (v)].

Tabaruya 125
Yacrorsl
n]f:, THi KOHCTPYKUMH PacyerHas cxema g)%%ﬁ,ff ®opME ¥ yeuaus
KouebaH.
My m 2 (3 —
e X = *L'Q*x) [, m;
IE
Z 1
1 Ll /a,fJ 24 ; M, = —3EI(1 — %) 7 TC M
- I
- 1
7(:% i Q, = 3EI 7 TC

127

mi3

Xi=22@B—20)1 M

1
M, = —6EI(1 -~2x)-i-, TCM;

Y/

o1
Q= 125['—[.—3', TC

xl-’f—@-;—’“)z, ;

3EI
ml3

1
M, =—3EI+ 7 TCM;

ey

1
Ql = 3EI 25‘, TC
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fipuueM { -—— HoMep TOIi TOUKH, B KOTOpPOIi NpHJIOXKEeHa nepsas cBepxy cocpelo-
TOYECHHAs BOJIHOBAA Harpyska;
‘ n
B= 2 mX;3, TC-MC3, 250
i=0
rie 3Hak CYMMHPOBAHHs PaclpOCTPaHAETCA HA BCE MACCH, COCPEAOTOUCHHbIE NO CTOliKe, BKJIIO-

yas Mdccy My HA BepxHeM KoHLe CtepikHs (puc. 155); mi—Macca, cocpeloTouenHas B TOUKC i;
Sq.0_ (R4, 2i, 2,) — onpenenncrea npn 0=, no popmyne 240; Xy, Xy; — OpAHHATH LIEPBOI
t+s

cobcTBenHoi GopMp KoseGaHnil, olpele/sieMbie, COOTBETCTBEHHO ANA TOYEK 2Z; H 2, no Tabu.
124, 125. Mpu stoM yi=H+AH—2z;, y,=H+AH—2z,, rae AH — sarayGaenne nsatel onopni
KA PACYeTHOH IVIOCKOCTH 3a/le/IKH onopul B rpyHT; § — Jdorapudmuyecknit aexpemenr 3ary-
XaHHA, npHHUMaeMblfl paBubiM 0,3; goNMyCKaeTcA HCMOAL3OBATb 3HaYeHusd O, moiyueHHbie B pe-
3yJabTaTe HATYPHBIX ICCACAOBAHUEl MOPCKHX IJIyONKOBOAHBIX COODYIKEHRH.

Mg ,T( vrﬁﬂ{ . | ;[ S — T
5’0”-.;_*_,41,..:][“._ S 1 lr A L W N S 1 —l
58 1L A i T
g0 %Q:UJ h 4 ol b |
5 2,7 ,\\
4)5 0}4’ . \\ .. - 4L
40 RN St
35— q7- tny \ i % 1L
. 065 I
(7,0 /4, T"\ 3 1TV 11T 717711 —
3 — ﬁ‘%fﬂﬂ l T . L , =
A e ' 11 "?"‘L‘ - “"“/’--Vi-"_"amzaw
\\ /.’2 ’
/4 O S N L b |} 4] e
/] i | \“\\_‘\\\ A g
10—~ = 4 | A I R I SR D)
a5l LU [wl? - TR |
I LI Ll -
005 01 a7 EF 120 0406079 80 9099 ¢, 7

Puc. 158. I'padux ko3dpuinenton obecneyeHHOCTH,

11. Ilpn pacuere paMHBIX CHCTEM yyeT B3aHMOCBA3H MeX1y BOJHOBHIMH
BO3JICHCTBHAMH Ha NepBblii ¥ BTOPOHl (MO Jyyy BOJHBI) pAAbI onop (npu
L<0,25)) npousBoauTcs mMyTeM yMHOMEHHS CTAHZAPTOB pEaKUMii, BbYHC-

JIEHHBIX no gopmyam 245—248, Ha KOIpPHUHEHT B3aHMOCBA3H Kas, ONpeEsie-
JAsieMbifi no popmy.ie: ’
w2l

1 o/ \
Rpy = — 1+ cos —, 251
B3 V3 V ;

rae L — paccrosiHye Meway OCAMH ONOP paMbl, M.

12. PacuerHvie nepeMeuuesus X;x, MOMEHT M;y, nonepevyHas cuaa
Q:i%, npoRoJabHas cuaa Ny onpeneasiorcs no ¢Gopmy.aam:

KXo = MyySx M; 252
My = Rigopp TCM; 253
Quy = Mg TC; 255
Ny = nygap, TC, 254

rie ;o — KO3QQUUHEHTD 0GECNCUEHHOCTH, COOTBETCTRYIOILHE pacverHoii olecnevyenuo-
c1¥ %, onpenrensores no u, 13.

13. KoadhdpuunenTol 06ecrieyeHHOCTH iy, ONPEReasIOTCs B 3aBHCHMOCTH
OT pacueTHOTO 3HavyeHHs oOecmedeHHocTH peakuuil % craenyouwum o6pa-
30M:
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a) B c1ydyae Npeo6iajaHHs HHEPUHOHHONR COCTaBAAOULEH BOJHOBOI

MAKC ’n
Harpyskn Ha ONOpH [P —==250,3, rae dya — HaUOOAbIIHH TONEpet-

Jbiil Da3Mep CeueHHUst JIEMEHTOB OMNOPH) KOIP(DUUMEHTE! My CACAYET Ofl-
perenuth no kpusoét A rpaduka, npuBeseHHOro Ha puc. 158;
6) npu npeo6aajaHUK CKOPOCTHOH COCTAaBASIOLLEH BOJAHOBOH Harpysku

d
Ha OMOpHI (npn —%<0,10) KO3DPUUHEHTH ONPeAeNAOTCS 110 APYTHM

KPMBLIM 3TOTO Ke rpaduka B 3dBUCHMOCTH OT OTHOLIEHHS “”g“‘, rae
Wyae——YACTOTA MAKCHMYMa CIIEKTpa BOJHOBBIX KOJEOaHHIl; l

B) npH —M};“E:O,l ~+ 0,30 3HauerHa KOSPUUHEHTOB OLPEAENSTIOTCH
JHHEAHON HHTepNoAALUell BeJHYHH, nonyqéHHblx no nm. a u 6.

Pacyetnbie snauenns oGecneueHnocTH peakuuit (% npHHHMaIOTCH pas-

HBIMH pacyeTHOH 00eCneYeHHOCTH BLICOT BOJH B cucTeMe no Tadia. 89(35) na-
crositero PykoBoacmea.

(1) . 5)
T fp n
e I
Poigllig N
; “:{ i‘_: |
88 | | 8~
o
Lj 3 fl.' «’; EX2 Q{

Puc, 159. K pacyery CIIbY .

a—obuman CxeMa COODYxenun; O—pacyeTHHH THN KOHCTPYKUWNY, 8—PAcYETHad cxeMa

KOHCTPYKUHH MNPH BBIYHCIEHHH TepHoja nepsoft ¢opMbi KogebaHuii; 2-—cxeMma pacrpe-

NeeHHs COCPeAOTOYEHHBIX Macc; O--3MOpa OPIAHHAT fepBOH (POPMbI CBOGOAHLIX KOJe-
Gauu (-X“).

Mpumep 74. OnpenesuTs ycuausi B ONOPax CaMONOABLEMION MiaByueil
6yposoit ycranopku CITBY npu posgeiictBuu HeperyaspHbXx Boai. Cxema yc-
TAHOBKH MPHBeLEHa Ha puc. 159.

Hcxoanbse nanuble. B

Pacyerdbie mapamerpsl Bo.: cpefusisi Bbicota /1t =4,62 M; cpenuutt
nepuog <= 11,4 ¢; cpeanss yacrora e = —21_3 = 0,651 paa/c, raybusa MoO-
pt H =60 m.

Ouopet  CIIBY — nycToTesible KPYIJIOUHJIHHIPHUECKHE MeTaJJHuYecKHe
KOJIOHHBI: noauas aauua 100,5 M, HapyXHbI Auamenp 5 M, MOMEHT HHep-
inu 1=3,206 m*, naomans nonepeunoro ceuenus F=1,071 m2, monysn ynpy-
rocrn E=2,1-10" Tc/M2, noronnbiit Bec Meraisia koaonH 9,83 tcim. Tlo-
JIOCTH KOJIOHH OT CMOKOHHOTO YpPOBHSI BOIbI 10 TMOAOIUBH 3amOJHEHB BOAOH
(nnowans cevenust nosoctu 16,60 m2). Iponer mexnay omopamu L=37,8 M.
BosBbilneHte HefATpaNbHONH OCH MOHTOHA Hajl YPOBHEM CIIOKOAHOIO MOPH3OH-
ra 17,6 m. 3aray6ieHHe nOZOIUB ONOP HHME YDOBHA [QHA B HJAHCTHINA
rpyut 15 M. MOMeHT HHEPUMH MOHTOHA, KAK puress MAockodl [1-06pasHoi
pambl Ip=12,25 Mm% [Monublit Bec nontoHa Py==8470 tc. Jlorapudmuyeckui
dexkpeMeHT 6=0,30,

Pewenue.

1. Bowbop pacuernod cxemol coopymcernus. B kayectse pacueTHON cXeMbl
npuiuMaerca niaockas /I-o6passasi pama ¢ WIAPHHPHBIM ONUPAHUEM CTOEK B
NJIOCKOCTH HX nofolsbl (puc. 189, 6). TTosnas Boicora pambl [=92,5 M. Ya-
CTHYHOE 3alLEMJIEHHE ONOP B IPYHTE W TPEHHE O IPYHT HE YUHTBIBAIOTCH.
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L: 37,8 3,206
B cooTBeTcTBMM € M. 7 BHIYHCASEM napamMerp 2llp = 2.92,5.12,05 =

= 0,054 < 0,1; moatomy (m. 7) MOXHO NPHHMUMATb DHI€JIb paMbl 6ecKko-
HEYHO XKeCTKHM, T. e. [, = o,

2. Pacyer uacroror (nepuoda) cobcT8enHbLX KOACGAHUL COOpYMeHU.

a) Onpenesnenne cocpefOTOYEHHOI Macchl puresis MJOCKOH paMbl ¥ pac-
npeje/eHHON Macchl Onop.

CocpenoToueHHas mMacca purejst paBHa CyMMe MOJOBHHbBI Macchl MOKTO-
Ha ¥ MacChl y4acTKOB ABYX OTIOP Bbillle HeHTpaJIbHOM OCH pHrens

1 8470
Mp =37 (—2— + 2-9,83.8) =448 tc-c¥ M,

Pacnpeﬂ,eneﬂuaﬂ macca MeTaJIJlOKOHCTPyKLlHﬁ onop,- OANHAKOBasg no
BCelt BLICOTE onop, pasHa

9,83
o= 58] =~ 1,00 Tc-c2/m2.

IMorouHas macca BOAbl B TOJOCTH ONOP Ha AanHe [, =75 M oT no-
JIOLIBLL ONMOP A0 YPOBHS CIOKOHHOTO FOPH3OHTa paBHA

16,60.1,0
m=—ggr = 1,695 tc-c2/m2

6) Onpeneserue Macc /15 pacyeTHOro cTepxkHua. B coorserctauu ¢ npu-
HATOH pacueTHOH cXeMOfi, COOpYKeHUe TIPUBOAUTCS K cXeMe CTepKHSA, KecT-

KO 3aJe/ailHoro Ha YPOBHE PUTesasd ¥ UlapHHPHO ONepToro Ha YpOoBHe nojoL-
Bl cToeK (puc. 159,8).

PacueTHylo cocpefoTOYeHHYIO Ha BepPXHEM KOHIle CTepXKHsi Maccy onpe-
ZeasieM no popmyne 244
1
npu my = 5 448 = 224 rc-c2m.

[MpuBenennyo cocpefOTOYEHHYIO MacCy ONOPH H BObl B 0JOCTH ONOPHI
BhIYHCAAEM coryacho Tabu. 122, cxema 3, no dopmyJie
Mip=0,485 (po+ pup) /,

rie Pap — NPHBELEHHAs K I[OJHOA JJIIHE pacnpefefeHHas Macca BOALI OJNOCTH CTOEK, Off-
peneaseman 1o ta6a. 123, cxema 3.

Mpu [7‘ = -972% = 0,812 umeewm:

1 1
ky = T (3-0,8121 — %‘0,8124 + 5 0,812“) = 0,347,

0,347
Bnp = m 1,695-0,812 = 0,985 TC-C2[M2,

mup = 0,485 (1,0 4- 0,985) 92,5 = 89,0 Tc-cm.

torga no gopmyae 244 m=224+89,0=313 1c - cm.

Tax xax otHowenie (pofilnm = 1,9825?492,5 =122> 10, 10 Bauanue

NpUCOeIHHEHHOR Macchl BOALI HA NEePHOJ COOCTBEHHEIX KoJe6aHuil He yuH-
TeiBaeM (n. 8).

B) Uacrory nepsoii ¢popMbl coGCTBEHHBIX KOJNeOaHUH COOpYKeHui Qy on-
penesiuM COOTBETCTBEHHO YKa3aHUAM, IpuBeldeHHbIM B 1. 9, 6e3 yuera BJHfA-
HHS NPONOABHON cu/bl o TadJa. 125 u ¢ yueroMm nocaeaneft no tabn. 124,

Bes yuera npogonbhoil cuabl, cornacHo cxeme 3 taba. 125, noayuaem

o — 1/ 21036 _ o507
=1 00T oo paxfe.
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ITpu yuere npogonbHOH# CHABL, IOCKOJABKY ECTKOCTh pUreas nymm-
Ta 6eckoneuHoit (/, = o), cornacHo cxeme 3, Taba. 124, umMeem (npn EZO)

9, = VL "j;lg‘” = 0.897 V'7; (0).

rjipe
330980
= 'y i) :\0, ;
v =925 V“z.l 07306~ 12
0,712 0,712:
(V) = 02N "3 = 0,798,
(1 T 0,71“2)

caezoBatenkio, 2, =0,897170,798 = 0,897-0,892 = 0,797 paxa/c.
Teproa coScTBeHHbIX KoMeGanul cOOpyXeHus: 6e3 yuera npojoabHON CH-
JIBl paseln
2%
= pgo7 =10 ¢

a ¢ yueToM MNPOLOJLHONH CHJbI

T = 0—27.7-;—7 =788 c.
7,88 — 7,0 o0 0
IMockosbKy pasnuua nepuoaos cocrapiser —— 5+ 100 %-=12,6% <

<20%, To B AanbHelimieM, coraacko n. 9 ¢ HebI0 YNPOLIEHHA PacdyeTos, 3a
pacueTHYI0 yacTOTy COGCTBEHHBIX KoMeGaHuit npumem Q,=0,797 pan/c (ne-
paon t.=7,88 ¢), a opaunatel Gopm nepeMellerHit H ycuaui 6yJeM BbIYHC-
AT Ge3 yueTa BJAHAHHS NPOLOAbHOM CHABL no Taba. 125.
% 7,88
Tak kaw —= = 173 = 0,692> 0,3, caenyer—corsacio u. 3.16 CHull
T ’
[I-57-75—BunoauuTh Aunamuueckuit pacuer [1BY Ha Bo3aeficrue Hepe-
TYJSPHBLIX BOJH, NPH KOTOPOM HAJJEXKHT ONPEeAeNHTb TOPU3OHTa/NbHbIE
nepeMeumieHdss MOHTOHA, u3rubamliie MOMEHTH B MeCTe 3aJe/]KH Oonop
B [OHTOH, MOlNEpPeuHbie ¥ NMPOLOJLHLIE CHJAbI B ONOPAX.

3. Pacuer dunamudeckux xapaxrepuctux coopyxenus (puc. 159).

a) Pas6uBaem omnopy no BbicOTe HAa yyacTKH AJaHHOH Az;=3,0 M B cooT-
seTcTBuu c 1. 4 (puc. 159, ). CocpenoTouenHble B LEHTPe yYacTKOB (Xxapak-
TEPHBIX TOYKAX) Macchl PaBHBI

m; = (o + np) 42; = (1,0 4 1,06) 3,0 = 6,18 Tc-c2/m.
6) Opaunatel nepsoit ¢opmel xoneGanunit X;; BeiunciasieM no dopmyie,

otHocsilefics K cxeme 3 taba. 125, rae x=—’ili- , Yi — paccTosiHHe OT IapHHpa
10 (-ii XxapakTepHoil Touku (UeHTpa yyactka Az;), [=92,5.

Sniopa X; npexcrasaesa Ha puc. 159, 0.

B) Opannarel $opM nepeMmemleHHil U yCHJHI, COOTBETCTBYIOLIHE MEPBOH
dopme Koaebanuil, onpenesnsieM B pacueTHOM CeYeHHH —B MeCTe 3alesIKH
OlOpbl B MOHTOH, KOTOPOMY COOTBETCTBYyeT Koopaunarta y=92,5 m. Torga

®=gog =10, n no popmyaam gan cxembl 3 Tabn. 125 pacuernsie 3navenus
OpAMHAT nepeMelleNHil U YCHJIHH paBHbI:

nepeMelueH i
X, = &21—)—?3-5— == 92,5 M;
usru6atoLlero MOMeHTa
My =—3-2]1 -10’-3,206%'5 = ~— 2185000 T¢-M;
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ToNepeYHoON CHJIbI
1
Q=321 107-3,206-95,-5-2 = 23600 Tc.

r) IMapamerp B poluncasem 1no gopmyae 250, rae m;.o = 6,18 1c-c?/m,
X — OpAMHaTH i-X XapaKTepHbIX TOYeK yKka3aHbl Bbilie B I. 3, 6.

Tpu i =0 (y,=92,5 M) umeem m, = n, =224 1c-ct'mM, Xy = Xy =
= 92,5 M, B pedyabTaTte noayuaem .

n n
B = myXo2 + 2 m Xyt = 224-92,57 4 6,18 2 Xy = 2720000 Tc - MC2.
i=1 i=1
4. Pacuer ¢pynkyuu cnekTparvHoli nAOTHOCTU BOAHOBbLX HA2PY3OK 8 Xa-
PaKTepHoly TOUKAX ONOPLL COOPYNCEHUN NPU HACTOTE 0 =8,
Pacyer npousBonum no dopmyne 240 npn 0 =,=0,797 panlc (1. 2,6).
a) Ilapamerp a; A% OKOPOCTHO COCTaBJSIOILEN COCPETOTOYSHHON, Ha-
Ipy3KH Ha ydacTKe omopbl Az;=3,0 M onpeneiasem no cdopmyne 242 npu
Ci=10

1,0.50-1,0
a; = W—-&O = 0,765 Tc-c2/m2

ITapamerp b; Ans WHEPUHOHHOM COCTABJSAIOLUENH COCPENOTOUEHHOH Ha-
TPY3KH, AEACTBYIOWLEl HAa YYyacTOK IHAMHApHYecKoii onopbli Az;=3,0 M, on-
peneasiem no hopmysae 242 mpu Cu=2,0.

1,0 =-52 R
by =bs= W-T-ZOB,O: 12,0 Tc-c2/m.

Haiinem suavenun caaraeMbix gopmyiisr 240, 3aK/IOYeHHBIX B KBaLpart-
HYI0 CKOOKY, /11 YPOBHSI CIIOKOMHONO ropu3oHTta npu 2;i=2,=0. Toraa mo
dopmyae 241 npu r=0 u cOOTBETCTBEHHO R, (r) =1,0 (puc. 156) craumapTt

5
ap (0) = f/—% -0,551-1,0 = 0,973 m/c.

ITogcTapasa BolYMC/EHHbIE 3HAUECHUS, TIOJYUUM
350y (21) 9y (25) = 3,0-0,7652.0,9732 = 1,67 1¢2. 2/

bibsQ2 = 120,797 = 92,0 ¢3¢

Tax kKax BTopoe c/iaraeMoe cylliecTBeHHO GOJbLIE NepBOro, TO B AaJjbHeillliix
pacuerax YYHTHIBAeM TO/BKO WHEPIHOHHYIO COCTaBJ/AIOILYI0 BOJIHOBOM Ha-
TPY3KH.

6) OpauHaTa CreKTpa BOMHOBHIX KOJIEOAHHH Ha 10BEPXHOCTH NPH w==

=©,=0797 pan'c, T=—t= 0= 1,447, =452 w, T=11,4 ¢ 1o

@ - 0551
dopmyae 239 pasHa ,

S, (91, 0) = 0,0795-4,52- 11,4 {(1,447) ™ 7 exp [— 0,785 (1,447) ™ ¥}} = 1,165 m/c.

B) B3auMHble crekTpbl COCPELOTOYEHHBIX BOJMHOBLIX HAIPY30K, Jeii-
CTBYIOLULHX B XaPakKTEpHBIX TOYKAX 2; 2, BbluHCAsseM no ¢opmyte 240
npH ydyere TONLKO MHEPUHOHHOH cocrapasiouledt (b, = b, =12 1c-c?*'m) u
o= 2 = 0,797 pap/c. COOTBETCTBEHHO NOJyYaeM

"

2i+ 2 2i—2, )
S, (U 2 25) = bibs2,*S, (24, 0) exp (— L F; = Qﬁ) exp (-—'——i——" szls) =

g
=12:.0,7974-1,165 exp (— zig‘gf‘ -0.7973) exp (— ‘-Z—Q)ISIZL‘-OJW) -

= 65,5 exp [— 0,0648 (2; — 25)] exp[— 0,0648 | z; — 2, |}, Tc- ¢,
TAe 2, Zs — OPAMHATHI XaPaKTEPHbIX TOYEK, OTCUHTLIBAEMble OT CMOKOIHOrO YpOBHS BHH3,

24 ,0
HayuHad OT TOYKH £ = 5 =7 = 1,5 M,

242.



5. Pacuer napamerpa A.
ITo popmy.e 249 npu 6=0,3 u Q,=0,797 pan/c
314V675
= 0797V 2050707 = 165w Tecn

rge

n n )
= ]/E 2 Xy X1 exp [— 0,0648 (2; + z;)] exp (—0,0648 | 2; — 25 ) .

1=t 5=t

Pacuer ABOMHBIX CYMM MOX 3HAKOM KOPHS NPOHU3BOAHM B TaGNH4YHON
dopme. B pesyabrate noiyueHo: v=296 M, A=46,5-296=13750 rc - mc?
6. Pacuer koappuyuenra 83aumoceasu kg,

Mo dopumyae 251 upu L = 37,8 m; o = 0,551 pax'c.

k“____]/“rco 0551 378 — 0837,

7. Pacuer ctandapros nepemewenuti u ycurud 8 mecre 3adeaku onopot
8 NOHTOH.

Pacuer crannapros npoussoautcs no gopmynam 245—248 c yuetom se-
JHUHHBL kg (1. 11).
[lo pesyapTaTam NpUBEJeHHBIX Bbille BeIYHCAEHHH OTHOLIGHHE mapa-

A _ 13750 _
Me‘l‘pOB 'E‘ = m = 0,00505.

CooTBETCTBEHHO MOAyyaeM:
CTaHAApT mepeMeLleHHH

oy = 92,5-0,00505-0,837 = 0,391 n;
cTansapt uarudaollero MoMenTa
6y = 2-185000-0,00505-0,837 = 9250 Tcu;
cTangapT Hnofnepeytion CHIbl
s = 23600-0,00505-0,837 = 100 Tc.

8. Onpedeaenue pacuernowx seaudun peaxkyui I16Y.

PacuetHble (o6ecneyennoctblo i=1%) nepemeillenusi noOHTOHA, H3THGalO-
uiHe MOMEHTHI M YCHJIHSI B MecTe 3aJe/KH ONOpPbl B NOHTOH ONpeaeseHbl 1o
dopMyaam 252—254, roe koapduuueHT 1y =3,0 cornacto n. 13 no puc. 158
(kpuBasi A). COOTBETCTBEHHO — C YY€TOM BbIYHCJAEHHBIX (M..7) cTaHaap-
TOB — MNOJiyuaeM:

nepemeuleua Xiy = 0,391-3 = 1,173 w;

uarubawount MoMentT My = 9250-3 = 27650 1C-M;

nonepeuﬂaﬂ cuna Qg = 100-3 = 300 Tc;

A0J71bHast CHJd B ollope 6e3 yuera BE€Ca MOHTOHA C ooopyjmsam{ew
My _ 2:27650
T 3718 Tc.

Nyy=

fonosnenue 5

ONPEJAEJNEHHE BbICOTbl HAKATA BOJIH HA OTKOCHYIO OBJIHLLOBKY,
MPUKPBHITYIO BHU3Y MECYAHO-FTAJIEYHBIM NJISHKEM

BblCOTy HaKaTa BOJIH HA OTKOC COODYXKEHHA, PACTIOJIOKEHHOr0 HA raJjaey-

HOM HMJU necuaHo-rajeqyHoM niasxe (puc. 160), pekomenayercst omperensThb
C y4eToM BOJHOTacsALero AedcTBus njsKa no popMmyae:

2kykuch 2 /N
hy= 2+ kyky —2 1" v/ L 256
H m m¢ h

16+ 243



tie m, =ctg o, & — yroj HawkjoHa OTKOCa COOp)/KeHNs K TOPH3OHTY;
2 — BO3BbILIEHHE TOYKN Nepeceyeriis 110BePXHOCTH IAAKA C OTKOCOM COOPYKeHHs Haj
pPacueTHbBIM YPOBHEM; .
ku g — KO3 OUIHEHT YMEHbIUEHISE BLICOTH HAKaTa Ha OTKOC COOPYXKeHlif,.onpeaelisiemMbli
no HOMorpaMMe, fnplBejieHHol na puc. 161;
ky , kun— K03hHIHEHTH LIEPOXOBATOCTH I -NPOHHILACMOCTH OTKOCZ COOPYIKEHHs, onpefe-
neasemMble 110 tada. 16(6);
ko — Ko3DPHUMEHT, ORpeaenseMslil 110 Taba. 126 b 3aBHCHMOCTH OT KOYpPHUHEHTA 3a/10-
bKeHHst OTKOCA COOPYMHEHHS M, .

Qbm ) Pacy. ypabens boder

Ommemmu o
npopuna(elm P
paccmoamus, M |

7% |6p0| 70 Bola0]a01%

Puc. 160, Cxema K pacueTy HakKata BOAH Ha OTKOC, MOKPHITHIH rafeyHbiM
TS KEM
I—npoduib naska npu wrHae; 2-—pacyeTHuifl npoduas nasxka,

Ta6auya 126

m, 1,5234\6'9‘12 zol

1,75 | 1,32

kn | 1,00 | 1,45 | 1,94 | 212 t 2,11 l 1,95

B rtex caAyuasx, Korga Koah(uIlHeHTbl 3aJ0XKEeHHH OTKOCOB HalBOLHOII
yacTH NJ4XKa My U TOLBOAHON 4acTH My OTJAHYAKTCH MeHee, yem Ha 109,
BBOJMTCS B pacuer cpeaHHH KO3PGHULHEHT 3aJ0XKEHHA OTKOCA NAsXKaA Mpa,
CYHTas ero mpocTHpawiuuMcs ot H3o6athl H=Hy; 10 TOYKU mepeceueHus
IIsgkKa ¢ OTKOCOM coopyxeHusa. Mexons u3 cpeaneil BeIHUHHBI My, NOJO-

TOCTH pacueTHOH BOJIHbI % H OTHOCHTEJbHOH ILHPUHbI HAJBOAHOW 4acTH M-

B N
Ka X HAaX0JHUM HCKOMOE 3Ha4YCHHE knn no HOMOrpaMme, npHBEAEHHOH HaA

puc. 161.
Ecau ke K03 uilueHTH My U My oTauvalorcs Goaee, yem ua 109%, na-
XOAHMTCH KO3(POHLUHEHT NpUBedeHHS K OAHOOOPA3HOMY YKJIOHY

kl‘l)l no
o ——

257

’
kﬂ.’l Ho

rie Ana no — KO3bPuuueHT Ry, onpefedenublil npi 3uauennd B/A=0 nas nasxka ¢ ykJoHOM
€ro MnOBePXHOCTII, PaBHLIM (l)aKTl{‘leCl(OMy YRJAOHY NOABOAHONH YacTi NAfKaA
1: my,
Eun wo — TO 3Ke, OMPeNeeHHBIl XAS NAKA C YKIOHOM 1 : my.
[To HaltneHHOMY Ko3(duuHenTY 7 U YyKaony l:my HaXOAHTCH OTHOCH-
TeJibHAs NPUBCAEHHAA MIMpHHA MJfAXKA

B 1 R
- =5 258
(h)ﬂp n h

24



110 KOTOpo#t onpeaeasienca no puc. 161 npoMexyToutioe 3HaueHHe Rnn, 0603-
HayaeMoe 3/1eCh BeJHYHHON Rnan. PacueTnoe 3HaueHue Ko3dduiinenta

Rua=nRoan. 259

Mpumep 75. OnpenenuTb BLICOTY HaKaTa BOJHBI Ha OTKOC COODPYIKEHHH,
noKasanisih Ha puc. 160.

Hexoanuie aliivie: KO3h@HUHENT 3a/10KeHHS OTKOCA COOPYIKEHHSA M o=
=2,4; RyRin=0,9 119 GeronHoii o6MHUOBKH M AJf nasxKa no taba. 16(6);
pacyetrHas BLICOTA BOJHBI, UMetoulan obecnedyeHHoCTs 4% B pexuMe u 5%
B cucreMe, h=3,3 M; rayOuHa 1o JHHKHHU NocJAefHero oOGpYIIGHHS PacyeTHOI
4 -

—t

/i

3

9
\

]
5/”/;/) 70
(”7/7;”7//)
Puc. 161. Homorpamma nas onpepedenus kodduunenra kn,

05 06 G7 G8 hne

A .
KasAOR 3ARNCHMOCTH (KPUBOIl) i NOMEWeHKOIl c1eBa OT HYyAS Ha OCH abCclHce, COOTBETCTBYeT ceMeiiCTRO
KPHBHX B h, flOMEWENHHX Ha TOM K€ YPOBHE H TAK ke 0003Ha4EHHbX HA NPaBOfi 4ACTHH HOMOrpammbl (cnpasa

OT HYJ).
BosHbl Hyp=4,3 M; TOANKHHA MOABHKHOIO CJI0S HAlOCOB No ypesy 0=0,3A=
B —
=1 M, wupuna miska npu 3rom B=3,6 v, 7= 1,09; anuna Boanbl A=86 M
I
(110 MK nocJaeHero oGpylenns), 71—=26- BO3BbIILIEHHE TOUKHU fepeceueHus

NOBEPXIOCTH NAAKA (C yYeTOM TOMILHHBI NOABHKHOIO €J105) € 3aJaHHLIM OT-
Kocom 2=0,60 M; KospduiuneHT, HakeHHbl# N0 TaG. 126, km=1,65; Koadpdu-
ILHEHTBl 3aJ0KenHil OTKOCOB HAABOJHOH 4ACTH M.IsXKa mu=6 noxBOIHOI —
my=9,2.

Pemenune.

Tak Kak 3naueHus my U My OTAUUAlOTCS Gogee, yem Ha 10%, naxoanm
KO3()(ulHenTt npuBeseHHs K 011006paszHomy ykJaoHY no popmy.e 257. Coor-
BETCTBEHNO 3TOMY Ha J1eBOH HHXKHe# Kasie HomorpaMmbl (puc. 161) u3 tou-
KH, COOTBETCTBYIOlICIT my=06, BOCCTanapauBaeM NEpHeHAMKYAp A0 nepece-

YEeHHSI ¢ KPHBOH AJf l =26. Tlonoxenne 3TOfH KPHBOH YCTaHABIHBAETCS HIl-
Tepnoasiineii. 3aTeM H3 TOYKH Nepeceyennst NPOBOAHM ropH3OHTAJIbHYIO Nps-
MYIO BIIDABO IO TepecevyeHusi ¢ KPHBOH %:0, COOTBETCTBYIOILEH %- =26 n
TaKXe Haii1eHnon no unrepnoasuuy. Onyckas nepneHIukyJasp H3 3Toil Tou-
KH 1epeceyeHUs Ha ocb abClHCe, HAXOAHM Ha Hell 3HayeHHe Rpamo=0,77.
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_ AunanoruunsiM 06pa3om HaXOJMM 3HAYEHHE Rn, = 0,58 npu m,; = 9,2 u
A
= 26. o5

Mo ¢opmyae 257 xospdunuent npusesenns n = = =0,75.

[To dopmyne 258 npupejeHHass OTHOCHTEALHAA LIHPHHA

B 1 36
—| == -75 =145,
( h )np 0,75 3,3

. B
IMo Bruncaennoit Bennunne - =1,45 1 yKkaony 1agBoAHOro oTKoCa NAA-

xa 1 :my=1:6 naxoaum nopuc. 161 kuzy=0,49. Toraa no dpopuyae 259 nc-
KOMBbl#t KO3 duuuest kg =0,75+0,49=0,37.

TMoacrasaas 3agannble W HaleHHble yucaenlnble 3HaYeHHS BEJHYHH B
dopmyay 256, HaXOAUM MCKOMYIO BHLICOTY HAaKaTa BOJH I1a OTKOC, OTCYHTHI-
BAEMYIO OT PACUETHOTO YPOBHS BOABL:

2-09-33 ,,—
Py =06 +0.37-1,65 —57— 3726 =5,1 m.

JocTaTouHOCTh BO3BHIIIEHHST TpebHst COOPY:KeHHs MOJNe3HO NPOBEPHTH
NOBTOpEHUEeM MOA06II0r0 pacyera NPH COXpaHeHHH OTMETOK HAJBOAHON YacTH
NAsKA, Kak NPH WITHIe, H TPH TOM XXe 3HaueHHH My, T. €. B N1peano/IoXeHHH,
YTO HOJABHIXKIIbI CJI0it HAHOCOB pPa3MbIBaeTCs TOALKO HHXKe ypoBHA Boanl. Co-
OTBETCTBEHHO M3MEHSIOTCSt TaKxe 3HaueHus Ko3(hpHUHeHTOB My H Mp.

Honoanenue 6

CKOPOCTH BETPA B OCHOBHbBIX NYHKTAX NOBEPE)XUWH MOPEH
H OKEAHOB CCCP

Huxe. (Taba. 127) npuBoAdATCA BeNHYMHBI CKOPOCTEH BeTpa, KOTOpbIE A0-
NyCKaeTCd YYHTbIBATb B KayeCTBE paCyeTHLIX MpH onpeAeJTeHHH Harpy30K
Ha nJjaByuue 061:eKTbl, €CJIH OTCYTCTBYXOT JAAaHHbie METEOpPOJIOTHUECKHX Ha-
GIOJEHHI WK PACMOJOXKeHHe MEeTeOCTAHUHH HexapaKTepHo Aas o6bekTa
CTPOHTE/IBCTBA.

STH CKOPOCTH COOTBETCTBYIOT [JaHHBIM UYeTHIPEXCPOWHbIX KpPYFJIOTOAHY-
HbIX Ha6ﬂlO}18HHﬁ. I'Ioaromy AJis1 IYHKTOB C OrpaHAYCHHbLIM BpeMEeHEM HaBH-
Falli| W3-32 JIENOBOTO PEXHMa HEOGXOXHMO YTOUHATbH 3HAUEHHS CKOpOCTeil
BeTPa C YueTOM HX Ce30HHOr0 pacnpefe/ieHusi, YuuTbiBasi NPH 3TOM OpHEHTa-
HHIO npHYyajsa no OTHOINEHHIK K HanpaBJieHHIo 1HaunboJabllero BeTpa.

Honoanenue 7

ONPEAENEHHME HATPY30K HA AHKEPHBIE ONOPbI
H YCHJIHA B SKOPHbIX CBA3AX B YCJIOBHUAX NJIOCKOH 3ANAYH

Hwxke usnarajorcs pekoMeHRaluu, ofecnieunBalolllie BbIMOJHEHHE Tpe-
GoBanuil, npuBeeHHbIX B 1. 5.5 raasbul CHull 11-57-75.

B cuctemax 3asKopeHHS NJIaBYYHX OGBEKTOB NPHMEHAIOTCA SKOPHbIE
cBA3n (uenu) 6e3 nomBecHLIX TPy30B (phuc. 162) u ¢ noaBecHLIMH rpy3aMu
(puc. 163). B o6oux cayuasix MOTYT NpUMEHATLCH:

«OAUHHbIE» yenu, KOTAa Tepel KaX[J0# aHKepHOH Omopoi HMeercs Je-
JKallln# Ha JiHe YYacCTOK Lenu (Ha aHKepHbIe ONOpHl Nepexaloncs Harpy3KH 1o
HanpaBJIeHHIO JIeXallleTo Ha JHEe Y4acTKa Iienu);

«KOpOTKuUe» yenu, KOTAa OTCYTCTBYeT JieXKallluil Ha JiHe nepej aHKepHOil
ONOpPOi yuacToK HenH (Ha aHKepHble ONMOpH NMepelaloTcsi rOpPH3OHTaJIbHbE H
BePTHKANbHbIE HAPPY3KH).
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Tabauya 127

Ne w: Ne 5 W,
NYHK~ leorpaduueckue NMyHKTL! M/(’: OYHK- Teorpaduueckve MyHKTH M/é
TOB TOB
1 2 3 1 | 2 3
YepHoe mope 54 | YenekeH 24
55 | Orypunnckuii, o-B 27
1 | Usmaun 30
2 | Buakoso 30 Baaruiickoe mope
3 | Hpumopckoe 22
4 | Bearopoa-Jaectponcxnit 21 | 56 | Kaaununrpan 24
5 | Harnuenck 25 | 57 | Ceetanoropck 29
6 1 Onecca 27 | 58 | Kuaiinena 27
7 | Ouakos 24 1 59 | llseHroiin 31
8 | Hukonaes 24 | 60 | Jluenas 34
9 | Xepcon 26 | 61 | Beurcnuac 33
10 | Tenapa o-B 26 | 62 | Hayraspusa 24
11 | Cxanosck 23 { 63 | Pura 21
12 | Xopant 23 | 64 | Hapny 27
13 | Yepuomopckoe 31 ¢ 65 | Kuurucenn (o-B Caapemaa) 26
14 | Epnatopus 32 | 66 | PucrHa (o-B XuyMma) 28
15 | Cesacronoan 31 | 67 | Haxpu 29
16 | Xepconec, muic 31 | 68 | l'oraang, o-B 28
17 dara 27 69 | Tananm 25
18 | Aaymra 28 | 70 | Hapsa-Hbsracy 26
19 | Cynax 25 | 71 | JlomoHocoB 22
20 | deonocus 22 | 72 | Jlenuurpan 24
21 | Auarna 32 | 73 | Bubopr 26
22 | Hosopoccnitck 42 :
23 | Teaenpkuk 30 IyukTtst CeBepHoro
24 | Tyanuce 32 JlenosuToro oxeaua
26 | Coun 28
26 | arpa 27 | 74 | MotoBckuil saaus —
27 | Cyxymu 27 | 75 | Baiiga-I'y6a (Koanckuii 3anuB)| 34
28 | Anaxuaud 32 | 76 | Hoaspuniii- 32
27 | Moru 33 | 77 | Mypwmanck 30
30 | Barymn 30 | 78 | Hanbuue 3enenul 42
79 | Xapaos, o-B 43
A3oBckoe mope 80 | [Nanuna 28
81 | Kannanaxura 26
31 | Kepub 29 | 82 | Kemsp 25
32 | MuicoBoe 26 | 83 | Ouera 20
33 ! Tenunveck 26 | 84 | CesepoaBuHCcK —
34 | Bepasinck 34 | 85 | Apxaureanck 26
35 | Xnanos 30 | 86 | Mesenp 23
36 ! Taraupor 27 | 87 | Kanun Hoc 35
37 | Pocros-na-Hony 30 | 88 | Mumura 33
38 | Eiick 30 | 89 | Tabeena . 36
39 | domxkanka 31 | 0 | Cesepuniii (o-8 Koaryes) 41
40 | Tlpumopcko-Axrapck 29 | 91 | Hapsau-Map 29
41 Tempiok 24 1 92 | Maawe Kapwmanryas (Hopas
42 | Tamaub 28 3eMis) 59
93 | Pycckas TaBaun (Hosas sem-
Kacnuiickoe mope as) 60
94 | Pynoanda, o-B (3emas Ppan-
43 | Acrapa 22 ua Hocuda) 50
44 | Jlenkopaup 22 | 95 | Tuxas, 6yxra (3emas Ppanna
45 | Baky 38 Hocuda) 45
46 1 Cymraut 43 | 96 | Amaepma 42
47 | Maxauxaaa 38 | 97 | Cesaxa 35
43 | Kacnuitckuii 26 | 98 | Hoswlit mopt 33
43 AcrpaxaHb 25 99 | Cenexapn 32
50 | Typbes 24 1100 | Muxcon - 46
51 | Bayruno (dopt lilenuenko) 29 1101 | Nynnnka 32
52 | Kapa-Boras-lI'ox 27 1102 | Crepaerosa, MbIC 47
53 | KpacHoBojck 23 1103 | Pycckuil, o-B 41




[Ipodaascenue maba. 127

i 2 | 3] 1| 2 | 3
104 | Ipasxbl, 0-B 42 | 137 | Amcx 49
105 | Buse, o-B 35 | 138 | Maragau (Byxra Haraesa) 37
106 | Maawiii TaiiMbip, 0-B 37 | 139 | Oxorcx 31
107 | YenioCKHH, MBIC 35 | 140 | ukan 38
108 | KocucTbli, MbiC 35 | 141 | Asn 36
109 | Yers-Ounenex 32 | 142 | Uymukan 39
110 | Tukcu 46 | 143 | b. Wanrap, o-B 37
111 [ AmGapunx 38 | 144 | Tyryp 37
112 | Baanxapxait 42 | 145 | HukonaeBck-Ha-Amype 33
113 | Mesex 80 | 146 | Komcomoabck-na-AMype 31
114 | Bpaureas, o-B 52 { 147 | Ciopkym, MbiC 59
115 | Buaunrca, Mmbic 37 | 148 | 3oa0Toi, MbiC 44
116 | IImuara, Mbic 40 | 149 | Cocyuoso 58
117 | Baukapewm 39 § 150 | Ilnactyn 36
118 | Cepnne-Kamenn 42 | 151 | MaabHeropck, npucTaKb 45
119 | Yanen 45 | 152 | Oabra 38

153 | Haxoaxa 43
Tuxuii oxean u ero mops 154 | Acxoabja, 0-B 52
155 | Baanusoctok 37
120 | TlpoBunenns, 6yxra 41 | 156 | Kpackuuo (Ilocber) 35
121 | Kpecra, 3aaus 50 } 157 | Oxa 52
122 | AsHaxsipn 54 | 158 | Horauku 38
123 | Yroabnas, 6yxta 41 | 159 | Tepnenus, Mbic 52
124 | Hapapun, muic 49 [ 160 | Toponaiick 31
125 | Kop¢ 36 | 161 { Kopcakos 35
126 | Kapararuuckui, o-B 33 | 162 | KpnaboH, Mbic 52
127 | Hukoabckoe (Komanpopckue 163 | Heseabck 39
ocTposa) 43 | 164 | Xoamck 44
128 | Verb-Kamuarck 33 | 165 | Yraeropck 59
129 | Tlerponasaosck-KamMuaTckuii 47 | 166 | Aaekcanaposck-Caxaaunckuii | 35
130 | Jlonatka, Mbic 51 | 167 | PuiGuoBCcK 41
131 | Yerp-Boabmepenx 44 | 168 | HOmHo-Kypuabck 41
132 | Yerb-Kaiipiososo 38 | 169 | Kypuasck 43
133 | Ynxuux 35 | 170 | Cumywmmup, 0-B 49
134 | Ycrb-Jlecnas 32 | 171 | Marya, o-B 47
135 | Tafiranoc, Mbic 54 {172 | Bacuabesa, MbIC 56
136 | Tuwxura 47

Puc. 162, CxeMb! packpenneHHs NIaBy4YHx oObeKTOB HengMH Ges mop-
BECHBIX TPY30B (AJNHHHBIE LEnu)

a—O0GLIXKHOBEHHAA CXEMA 329KOPeHHs; O—IePEKPECTHAA CXEMa~3aSKOPEHHA mpH Heobxo-
AMMOCTH ofecnevenits rAyGHHB Y KOpAOHA.
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B pacueTHOM OTHOlUeHHH ClellyeT pa3nHuaTh CAYUaH OOHOCTOPOHHE20 U
dsycroponnezo 3aakoperun. Ilpy oQHOCTOPOHHEM 3aSTKOPEHHH YCIOBHO Npej-
0JIaraerTcsi, YTO BHEIUHHE CHJIbl BOCIIPHHHMAIOTCA TOJbKO NMEPeIHHMH SIKOP-
HbIMH CBH3AMH (PacnoslOXXeHHbIMH CO CTOPOHbBI HalpaB/JeHUsA AeHCTBHS BHell-
HHX CHJ1); TPH JABYCTOPOHHEM 3asiKOPEHHH BHEUIHHE CHJIbl BOCTIPHHHMAIOTCH
COBMECTHO NePeIHUMHU H 3aAHIMH TKOPHBIMH CBSI3EMH.

IIpu pacuerax cucrem 3asKOpPEeHHS CJefyeT TakkKe pacCMaTpuUBaTb CO-
CTOAHHA:

nepeoHatarbHoe — NPy OTCYTCTBHH BIIEIIHHX HATPY30K;

pabouee — npy NeHCTBUH BHELWIHHX HATPY30K HA MJABYUHil OGBEKT.

B npuBefenHbIX HHXKe PEKOMEHJAUHAX SKOPHbIE LeNnH CUHTAIOTCH THKE-
JLIMH HEPACTAXMHMBIMH HHTSMH, NPOBHCAIOWHMH N0 UENHbM JanHuaM. Llenn

o OAHOMY ¥ TOMY Xe 60pTy HMEIOT OJHHaKOBbIE MapaMeTphl 3astKkopeHud.
[Tonoxenune aHKEepPHbIX Onop CTﬂﬁHJIHB‘PlpOBa‘HHOE.
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Puc, 163. CxeMbl pacKpeniesus NAaByyHX OOBEKTOB LENAMH C MOABECHHIMH TPY3aMH

a—00bIKHOBEHHAA CIEMA 33MKOPEHHA (AAMMULE IenH); (—IepeKpecTHas CXeMa 3aAKOPeHHs NpH Heobxoam-
MOCTH ofecriedeHsa TAyOuHb y KOpAOHA (KOPOTKHE Uenh).

A. 3askopenne LJIMHHLIMA HenaAMH Ge3 NOABECHLIX TPy30B

Ilpu 3asakopennu naaByunx oOGbBEKTOB -C NOMOULbIO AJHHHBIX Hene#d 6e3
IOMBECHDBIX IPY30B pacyeThl MOTYT NPOH3BOXHTLCA B NPELNOJOXKEHHH KakK O4-
HOCTOPOHHETO, TaK H ABYCTOpPOHHEro 3askopenuil. McxoanbiMu ganHbiMu aas
CTaTHYECKOro pacuyeta sBasiorcs (puc. 162):

H\,* — ropH30oHTaIbHAA COCTABJSIONIAN HATSXKEHHS lenell B NepBoHa-
4a/JbHOM COCTOAHMH (onuuakoBas AAA nepeXHHX M 3aJHUX lenei);

g,-q — BeC eMHHUB AJHHBI, COOTBETCTBEHHO, NepefHell U 3aaHel Leneil -
B BOAE;

§, {— BepTuKaabHble NpOeKllHH CBOGOAHOrO npoBeca, COOTBETCTBEHHO,
nepejaHeil u 3ajgHeil uene.

Odnocropounee aankopenue
B nepBonHawanbHOM COCTORHHM pacueThl NepefHux Uemel
NPOH3BOAATCA MO NPUBOAHUMBIM HHXe QOpMYyJaM H B ciaeaviolleil nocreaosa-
TeNbHOCTH:
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tiapamerp uenHon JHnH
H* '

ay = N 260
q
rOpH30HTa/bHAsA NPOEKIUUA 4, CBOGOAHOrO nNpoBeca LemH
A £
ch 0 = 1 +?, 261
AanHa cBOGOAHOTO Npopeca uend (AnanHa yuacrka A,B))
oy .
S; =a;sh—=; 262
1 i 1 a,

BeJHYHHA MOJHOro nataxenna Ti 1leny B UenHoil onope (TouHee, coelH-
HEHHSA IleNH C COOPYKeHHeM )

Ti=g(a,+%). 263
B paGouem cocTOAHHY rOpH3OHTAJbHASA CcTAaTHYecKash ‘Harpyska
Ha fIkopb Ho* (OHa e ropH30OHTa/IbHAs COCTAB/AAOULAA HATAXKEHHSA LEIH)
Hy* = H* + R, 264
rie R, — BHeIIHAS rOpH3OHTAbLAsl HArpy3ka, AefiCTBYIOWAs HA BhifeJeHHbl AJS pacyera

yyacToK naasydero o6bekTa. Beanunuwt as, Mo, Sa, Ty onpenenstores no gopmysam 260—263,
B KOTOPLIX HHAGKC «1» 3aMensieTCst HHAEKCOM «2».

Be/HyHHa TOPH30HTAILHOTO NEPEMELLEHHS COOPYIKEeHHA
x = (S —m) — (S:— 1) 265

Hsycroponnee aaakopenue

B paGouem cOCTORHHY NPU HECHMMETPHUHON CHCTeMe 3asiKope-

HHUA mapaMerTpbl da, @2 UENHbLIX JHHHA, COOTBETCTBCHNO, nepeanell u 3aaHei
nenet onpenessioTCa H3 CHCTeMbl ypaBHEeHHI

ga,—qa; = Ry, } 066
]'/02 + & Vf;n =1 Va2a_2 ,
rae
g
b= E '.,t:, 267
Vi
~YateVa o6

Vala—, -
_(3nech u nanee OykBeHHble 0003HAUEHHA ¢ 4ePTOHl OTHOCATCA K 3ajHei

uenu).
[opH3oHTa/NbHbIE CTaTHYECKHE HATPY3KH HA AKOPA

Hy* = qa,; 269
7* = qay 270
DNeMEHTH 3aAKOpeHust JAA nepeiHed n,, S, Ty v 3aauedt v, S, Ty
ueneft ompeneasiorca no gopmysam 261—263 (c cooTBeTCTBYIOUUM U3-
MeHenHeM HHaekca). [opusoHTtaibHOE nepeMelleHne x COOPYXKeHHs BHl-
yucasercs no gopmynae 265, B KOTOPYIO NOACTABAAIOTCH. BEJHYHHBI 3Jje-
MEHTOB nepejHeH el .
Ilpu cummeTpUUHON clicTeMe 3aAKOpeHHs CAejyeT NPHHHMATh

_a=ax»§|=31-ﬂ;="h,a=q, =t 271

Pacuer cucrembl 3asKopetusi JJHHHbIMH OenaMA 6e3 noaBecHLIX Ipy30B
npuBefeH B npuMepe 76.
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B, 3afKkopeHHe NJHHHLIMK UENSMH C MOABECHBIMH TPY3aMH

[Mpu 3asKoOpeHHH NNaByunX OObEKTOB € NIOMOLLLIO AJHHHBIX LeMned ¢ noi-
BECHBIMH IPy3aMH pacyeTbl JOMYCKaencst NPOU3BOAHTb B NPEANONOKEHHH Ol
HOCTOPOHHero-3asikopeHus. McXonHbIMH JaHHBIMH /IS CTATHYECKOrO pacuera
apaglorcs (puc. 164):

H* ~— FOPH30HTA/IbHAA COCTAB.IAKOWIAN HATAMKEHHA Ueny B NePBOHAYAJILHOM COCTOSAHHH;
G—gsecs BOAe MOABeIUEHHOro K UenH rpysa;
q, q*—aec eAAHHHUbI AAMbl Ueny B BOAe (¢ — AJA BepXHero yuyacTka LenH, Beille rpysa,
¥ — AR HNXKHETO yuacTka UenH, HHXe rpys3a);
So — AJHHA BepXHEro yuacTtka uend (RanHa yuactka C,A; or rpysa Ao Kaiosa);
C—- BEPTHKA.IbHAA NPOCKUHA CcBOGOHOTO fposeca LenH.

Puc, 164, Pacuetnas cxevMa JAJs LJIHHHOH LenH ¢ NOABECHHWM TPy3OM

B nepsoHavabHOM COCTOSHHH pACYETBl NPOU3BOAATCH MO
npuBelenHbIM HHXKe GopMysaM H B TOH e OUepeTHOCTH.
[TapameTpsl LENHLIX JTHHHH

a = 4, 272
q 1]
L, H
a* = T 273

FopusouTannHas npoeKUHs 7yc CBOGOZHOrO NPORECA HHXKHErD YUYaCT-
ka B,C; nenn onpejeasiercss U3 ypaBHEHHs

1 - ', =ch e 4 9 ( lf“—ch__@), 274
a® a* q @ a

TA€ KOOPA(IHATHLE MApaMeTPLl X1, Xic BLIPAKAIOTCA uEPe3 7y tbopmy-
AaMH

__-*-Arsh(s°+—+sh mc) 275
a, H#

a ”l a* ) 276
YpasneHue 274 BkaiouaeT B ceds Bolpawenus 270, 276 w peuiaetcs nox-
60poM. KopeHb ero 1, rpaduyecks NpeACTaBAAETCH Kak abCUHCCA TOUKH
nepeceueHHs npaMof

o 4
fr=1+ —”-1-*— 277
¢ KpHBOH
f, = ch _i'°_+£ (ch 2 ch J1¢ . 278
ag* q a a4
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IMpn noxGope 3afaioTca BeIHYHHAMHU Nic, @ pacyeTH BegyTcs B Tabauu-
Hoi#t popme. Iocsie onpenenenus 1, a CAELOBATENbHO, H KOODJAHHATHBIX Na-
pPaMeTpoB X4, Xi¢c PACYETHl BEAYTCH B YKA3AHHON HHXKeE NOC/Ae0BaTebHOCTH.
Hruna csobonnoro nposeca llenu (A1uHa yyactka B,C\4,)

I = S, - ay* sh a—"l‘;“ 9279

'opusonTabHa TPOEKUHA 7, CBOGOAHOFO NpoReca leii
M= e + (X4 — X10)- 250

Bepruxansiad npoekims %, cBOGOAHOTO mposeca Hukiero ywactka B,C,
uend (BO3BbilEHHE TOYKH HEMH, B KOTOPOil noAseliex rpys)

Tt
Lo = a* kchﬂ—l,ﬁ—-l). 281
[Montoe HaTskeHWe menu B uenHoii onope (B Touke A,)

T, = Hy* ch 214, 282

a,

BepTukanbnas cocraBasiiouias Via ycuaus B uenHoil omnope

X
Vi = Hy*sh 14 283
14 1 a
B paGoueM COCTOSHHH TOPH30HTA/bHAA CTAaTHYECKas HAarpyska
Ha sikopb f1,* onpeneasercs no dopmyae
Hy* = H* + R, 284

rlle Ry — BHelUHAs FOPH30OHTAIbHAS HArPY3Ka, AEHCTBYIOULasn Ha BbLAEeHHbIH
IJIS pacyeTa yuacTOK coopyxeHus. [Janee, Bce pacueThl B paGoyeM COCTOAHHH
npoussoasTca no gopmyaam 272—283, B KOTOPBIX MHAEKC «1» 3ameHseTcs
HHAEKCOM «2».
TFopusonTansHoe nepeMelleHHe COOPYKEHHS
x =l —n)—(lz—m2). 285
- Ecan kxaau6Gp uenu Ha BepxXHEM M HUXXHEM YUYacCTKax OJIHHAKOB, TO
cAeAyeT NMPHHHMaATh ¢* =¢q (a* =a,, a,* = ay).
Pacuer cucreMbl 3asiKOpeHMs QJIMHHBIMH IeNsiMH ¢ MOABECHbIMH rpy3a-
MH lIpHBeAeH B npuMepe 77.

B. 3aakopenne KOPOTKHMH UeNAMH Ge3 NOABECHBIX TPY30B

I1pu 3asaKopeHuu NaaByuHX OGbEKTOB C IIOMOILBIO KOPOTKHX ueneii Ge3
NO&BECHBIX PPY30B pacyeTbl AONYCKaeTCH T1POU3BOINTb B NPERNONOKEHHH 04~
HOCTOpOHHerO0 3asaKopenns. MCXOXHBIMH AQHHBIMH QJISt CTATHYECKOTO pacyera
spasiotesi (puc. 165): Hy* — ropusonTaibHas cocTaBAsIoUlas HaTSKEHHs Le-
I'H B NepBOHAYAJIBLHOM COCTOSIHHY; ¢ — BeC €AHHHIL AJHHbI Ueny B BOAe; §—
BePTHKAJIbHAA NPOEKUHs CBOGOAHOro npoBeca lenu; S — AjauHa uenu (AJH-
Ha BA; OT TOUKH KpenaeHus K AKOPIO A0 KJl03a).

B nepBOoOHaualbHOM COCTOSHHH DacueTsl NPOUIBOAATCH IO
npuBeAenibIM HiKe GopMyJaM H B TOI XKe-OuepeHOCTH.

[Tapametp tenuof JunuH

ay = A 286
1= q "
[oprzonTannLHan npoexuuss cBOGOAHOIO NMpoBecd uLenH
m =2, Arsh Y =T 287
2a,
KoopauHatHuie MapaMeTph
’
X,p = aArth -;—-—all;zl—, 288
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Xia=mm+ X5 . 289
IToasoe natsakenuwe uenu B uemHodt omnope (B Touke A;)
X
Tya=H*ch 224 290
a
BepriikaabHas COCTaBAsiOWas YCHAMA B LENHO# onope
X
Via = Hy* sh 14, 201
a
BeprukanbHas cocraBasiiowlas yCHJUA HA AKOPb

Vig=Hersh 212, 292
1

Puc. 165. PacyeTHas cxema A48 KOPOTKOH lenn 6e3 noasecHOro
rpys3a.

E J
Hmeercs cBa3b Via = Vig + ¢S. FopusoHTanbHAA .COCTaBAAIOUIAA YCH-
Ausl Ha sIKOpbL paBHa H,*.
B pa6oueM COCTOAHHH rOPH3OHTAJbHAsA CTaTHYeCKas HArpyska
Ha axopy H,* (OH& K€ TOPH3OHTAJbLHAsh COCTaBAAIOWLAS YCHAHA B UENH)
onpeneasiercs no gopmy.e

1% = H* + Ry, 233

rae Ry — BHEUIHSS TOPH3OHTAJbHAS HANPY3Ka, feficTBYIOLlas Ha BbLAEAEHHbIH
AJsl pacueTa yuyacTok coopyxenus. [lanee Bce pacyers B paboyeM COCTOSHUU
npoussoafTcs no dopmynam 286—292, B KoTopeix HHIeKc «1» 3ameHsercH
HHIEKCOM «2».

[opH30HTaNBHOE NepeMellsHie COOPYKeHHS

=M — N 294

Pacqer CHCTeMbl 3aAKODEHHUA KOpPOTKHMH HemaAMu 663 NOABECHBIX rpyaoa-
npusenen B npumepe 78,

I'. 3asxopenune KOPOTKMME HenAMH C NOABECHBIMH TPY3aMH

[Tpu 3asxopenuH nJaaByyux oGBLEKTOB C MOMOILBIO KOPOTKHX Liemei ¢
MOIBECHBIMH T'PY3aMH pacyeThl JOMYCKAETCH POHIBOAHUTDL B MPEMNOIOKEHHH
OJHOCTOPOHHETO 3aAKOpeHHs. MCXOAHBIMH NaHHBIMH A CTATHYECKOrO pac-
yera asJstorcs (puc. 166): H,* —ropusonrtanbHas cocTaBisioulas HaTsxe-
HHS lenu B NEPBOHAYaJAbHOM cocTosiHun; G —Bec B BOAE TONBEUIEHHOTO K
nenw rpysa; g, ¢* — BeC eAHHUUB! AJMHHbB LENH B BOAE (¢ — AJs BEPXHEro
yu4acTKa Ueny Bbllle Ipysa, ¢* — N/ HHKHEr0 yuacTKa LellH HHXe Tpysa);
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So — NJIMHA BepXHEro yuacTka Uenu (mmuHa yuactka Cid; ot rpysa 1o k-
3a); S* — Ajquua HuKHero yvactka uenu (manHa yyacrkd. BC; ot TOukH.
KpervleHHs K fIKOplo o rpysa); I — BepTuka/jbHas NpOeKUHs CBOGOZHOTO
fipoBeca Leny.

B nepBoHayalbHOM COCTOSHHH pacueThl NPOH3BOAATCH MO
TpHBENEHHbIM HiIKe GOPMYJaM U B TOH Ke 0uepelHOCTH.

TTapametpbl LemHbIX IHHUI BLINHCAAIOTCA N0 GOpMYaam

Hyet "
a, -——__T; 295
F*
296
Via
ol T
Hy
N
N/ 474 ./// va
Puc. 166. PacietHas cxeMa A4 KOPOTKOH UeNH ¢ MOABECHBIM TPY3OM.
KoopauuartHuifi napaMerp x*ic onpejessiercs H3 ypaBHeHus
lx x
L (ch ch _12)+ q ( —¢h 'B) 207
al 24 ‘I*
rie Apyrue KOOpDAWHATHLIE NAPAaMeTPhl Xia, Xic, X¥*1p BHIPAaXalOTCA uepes
x*1¢ dopmyaamu
X1a
= Ars h( ) 298
al a
X1 x
Z1C — Arsh (__+ sh 1€ ); 239
a
x* x *
i pronon i s a0
a* a* a*

Vpasuenne 297 pkiatouaer B ce6st Botpaxenus 298—300 u pemaercs noa-

6opom. Kopenb ero x*;¢ rpaduueckn npeacrasasercs Kak abclimcca TOUKM
nepeceyenis npaMoH

4 .
fi= o 301
C KpHBO#H r
X
fo= (ch Fia _eplic )+ 9 (ch —ch ‘f ) 302
a, a q* a* ay

[pu noadope 3a1al0TCH BeAMYMHAMH X*1¢, @ pacuyeTHl BeAyTCH B Tab-
auunon gopme. TTocne onpejenenust x*ic, a cienoBaTeldbHO, H X14, Xic,
X18%, pacueThl BeAyTCH AaJ/iee B YKa3aHHOH HUXe MocC/ael0BaTeNbHOCTH.

254.



lopusoTanbhas NMpoeKuus CBOBOLHOTO MPOBeCca HUXHErO yuacTKa
BC, uenu

* *, .
e = *1e — *ise 303
[opn3ontanbhas npoexuusi cBOGOAHOFO NpOBeca Bcel Lenu
="+ (4 — X0 304

Beprukaiabhasi npoexuus CBoGOANOro nposeca nuxuero yuacrka BC,
ueny (Bo3BhllIEHHE TOUKM LEHH, B KOTOPOH MOABEIEH Trpy3)

* *
X0 X
C,C=al*(ch 1€ —ch 1B ) 305
a* a*
TMoaioe HaTskeHue.-uenu B uenHodl onope (B Touke A;)
X,
T, 4 = HFsh 214, 306
14
a,
BeprukaJibHas COCTaBAsOWAs YCHAHA B UenHoft onope
X
Vi =H*ch 214, 307
14 i a

BepTHraabHAst COCTaBJsIOWAs YCHMHE HA AKODb
*

X
Vg =H*sh ai. 308
1
I'opusonTatbHAsA COCTaBasiioWas YCUJIUS ‘HAa AKOpb paBha f1,*.
B pa6oueM cOCTOS HUM TOPU3OHTAAbHAS CTATHYECKAA HArpyska
Ha sikopb H,* onpejeasercs no gopmy.ae

Hy* = H* 4+ Ry, 309

rie Ry — BHeUHss rOPH3OHTABHAS HATPY3KA, TEHCTBYIOLIAN HA BLIAESEHHBIH
LJIS pacyera y4acTok coopyxeHus. [Lasee Bce pacueThl B paGouyeM COCTOSAHUH
npoussoanrcs no dopmyaam 295-—-308, B KoTopbix HHIOeKC «l» 3ameHsiercs
HHAEKCOM «2».
FopusoHTa/ibiioe nepeMeliente COOPYKEeHUs
X =Nz - 310
Ecan kaaubp 1enH Ha BEpXHEeM M HHKHEM YYacTKaX OJAMHAKOB, CJe-
AyeT upunuMats ¢* = ¢, (a,* = a,, a,* = a,).

Pacyet cHcTeMbl 3asKOpeliNg KOPOTKHMH LENsAMH ¢ IOABECHLIMH I'Py3aMH
npHBeAeH B npuMepe 79.

L. 3anxopenne ANHHHLIMH UENAMH §e3 NMOABECHBIX rPy30B NPH HAKAOHHOM aHe

Ipu 3askopennn nnaByynX oGBEKTOB ¢ MOMOLLLIO AJIMHHBIX llerneil 6e3
[I0/1BECHbIX TPY30B NMPH HAKJNOHHOM IiHe pacyeThl JOMYCKaeTCs NPOUSBOJIUTH B
NPENNOJOXKEHHE OLHOCTOPOHHero 3askoperus. McXoaHbIMH naHHBIMH AJs
CTaTWyeckoro pacuera asasiores (puc. 167): H* — ropusonrasnbHas coctas-
JHIIONLAs HATAMKEHHS Uenu B epBOHAYAJBHOM COCTOSIHHH; § — BeC €XHHHIbI
IJIMHBI LUenH B BOAe; { —Pa3HOCTh OTMETOK LenHoi onopbl (Toyku A,) u aHa
noj Heit B IEPBOHAYANBHOM COCTOSIHUH; [ — YKJIOH JIHA, i=1g a, o — yroa Ha-
KJOoHa (NpH APAMOM YKJIOHe JHA 3HAYEHHS [ B PACUETHHIX (HOPMYJNaX NPUHHU-
MaloTCsl CO 3HAKOM MJIIOC, NPH OGPaTHOM YKJIOHE — CO 3HAKOM MHHYC).

B nepBoHauaNbHOM COCTOSHHH pacuerbl MPOUSBOARATCA M0
npHBeAEHHBIM HHKe opMYJaM U B TOH Ke oyepesHOCTH.

IMapameTp LeMHON JHHHY

H,*
ay = 7 311
) Beriomorareabibie BeJTHUHHDBI:
Xyc = ay Arsh i; 312
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e YT HE

; 313
i
by =1+ a (ki—1)—ix; 315
x4 =V Sic +2mb, + Si¢i 316
, x
(lc == @ (Ch -—LA_. —_ ki)- 317
a
9
z
T, —
" 4V [l Ve R
— T =74 \H/ A2 7
e //t b I (4
4R =
G AT |
&z 7 | [
Vig, Vog 2 }-(-———-g..‘ I
8 = L 7z |
4 z
T -=
Vs, Vos 4 : AV 1%, VZA_L

Puc. 167. Pacuerdble cxeMbl A48 MIMHHBIX lUeneil 6e3 MOABECHbIX
rpy3os npd npsamoMm (@) u obparHoM (6) yKAOHax AHa.

TopusotiTa/ibiag npoexius cBOGOIHOTO nposeca Uenu
m=X1a—Xsc. 318

JlAMHa yyacTKa uUenu OT LenHOH omopel A0 TOHKH KacaHHA C IPyH-
Tom (AauHa A,C))

X
Sl == ) (Sh —li —_ 1). 219
a4
Mo/Hoe HaTAkKeHHe uend B UeNHOH# omope (B Touke A,)
X
Tia = IH*ch _:l 320
1

BeprikaibHasa cocTasafiomas yCWIHS B LeNHOH onope

X
Via = H*sh ._“li 321
]
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Bep‘mxanbuaﬂ COoCraBadollasi YCHAUA HA SKOPb
Vg = H*i. 322
I‘opuaomanbﬂaﬂ COCTaBJ/AIOIIAA YCHJAWA HA AKODL paBHa Hi*.
B paﬁoqu COCTOAHHH TrODU3OHTANBLHASA CTATHUECKAH HArpyska
Ha AKOpb (OHA Xe FOPH3OHTA/JIbHAS COCTABJAAIONUIAS YCHJAHS B LENH)
H* = H* + Ry 323

rie R, — BHeWIHAA FOPU3OHTAAbHAA HArpyska, LeHCTBYOlNAd Ha BbLIENEHHbIH Aas pacyes
T3 YYaCTOK COOPYMEHHS.

[MapameTp uenHoW /MHHUH

a; = -’%. 324
BcriomoraTevibHbIE BEJIHYHHBI

d=a,(ki—1), 325
I=8 —k(tic+d)+ ai; 326
m = i2(ay — kl); 327
= (i), 328

BeprukasbHas npoeKUUs (o4 UEMHOH JHHHH
La=m+Vmi—n 329

[pu npamoM ykjoHe gHa B dopmyJse 329 nepej pagHKa/ioM NPHHHMAeET-
cs1 3HaK IJIIOC, B ciayyae o6PaTHOTO YKJAOHA AHA — MUHYC.
KoopanHaTHbI/ mapaMeTp

Xgq = g Arch(c_fz‘i-{—l). 330
2

Bce pacueTh! npousBosATces yajee no gopmysaam 312, 318—322, B Koto-
pHIX HHAeKC «1» 3amenseTcs HHIEKCOM «2».
['opusoHTabHOE NMepeMellleHte CooPYKeHUS

1
x= (‘ﬁz-*h)-‘k"[(sa—sl)- 331
Pacyer npu naniofi pacueTno#i cxeme npuseaeH B npuMepe 80.
E. 3askopenune y oGpmBucTOro Gepera

[Mpu 3aakopeHHH Mm1aByuux 0O6BEKTOB Yy OOPLIBHCTOrO Gepera pacuerhl
JIOIyCKaeTes NPOUSBOMHTL B MPENIOTOKEHHH ONHOCTOPOHHEIO 3asKOPEeHHs.
HcXonHbIMH JaHHBIMH IJIS CTAaTHYEeCKOTO pacuera fBJsAlOTCA (puc. 168):
H{* — ropu3oHTa/NbHasl COCTABJSAIONIAN HATAXKEHUS LeNH B NEPBOHAYAIBHOM
COCTOSIHHH; ¢ — B€C eMHHIbl JJMHHB LenH B BONE; §— PasHOCTb OTMETOK
KNni03a H AKops; S — AAHHA Uenu (AauHA BA; OT TOUKH KpemeHHs K AKOpIo
IO KJ032).

B nepBoHawanpbHOM COCTOSHHH pacueThl NpPOU3BOJATCA MO
NPHBEAEHHEIM HIKe QOPMYJIaM U B TOH e 04ePeIHOCTH.

[TapameTp wenHOl JTHHHN

*
a = H(‘I . 332
TopusonTa/ibHasi NpoeKUHst cBOGOLHOTO NPoBeca LenH
= a, Arch (1 _S;—:fi) 333
KoopaunaTHbie napameTpsl
Xip =3 —a Arch ———§-—; 334
2a, sh _2—a;
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X418 =" — X4 335

Beprukanbuple npoekuus csoGojHoro nposeca yyactkos A;C; u BC
ueny

x
ba=a (ch_“i.-—- ), 336
%

tp=tia+04 337
ITonxoe HaTsiKeHHe B LenHok onope (B Touke A,)

Tia=Hp* + ¢t 4. 338
[MTonnoe HaTAXKeHHe B SKOPHOH omnope (B Touke B)

Tyg=H'+qp. 339

SRR

72 >
Puc. 168. Pacuyernbie cxeMbl 3aAKOpeHHs y o6pbiBHCTOro Gepera.

BepTHkaibHas COCTABAAIOLIAS YCHJINSA B LONHOH onope

X
Viq=H*sh 14 340
a
BepTuKa/ibHag COCTABJAIONAA YCHAUSA HA FKOPb
X
Vg = H*sh % 341
1

I'opH30HTa/NbHAsS COCTABJAIONIAN YCHJIMA HA AKOpb paBHa H*.
B pa6oueM COCTOS HHH rOPH3OHTANbHAS CTaTHYECKas HArpyska
Ha sikopb H3* (oHa e ropH3OHTaJbHAS COCTABJAIONAA YCHIUS B LMH)

Hy* = H* + Ry, 342
rle Rx — BHEWIHSs TOPH3OHTaJbLHAs HArpyska, NeHCTBYIOILasi Ha BBIEJICH-
HBIA 75 pacyeTa y4acTOK coopyXkeHusi. Bce pacuett B paGoyeM COCTOSIHUH
TPOH3BOAATCS faJee no dopmynam 332—341, 8 KoTopbIX HHAEKC «1» 3aMeHs-
€TCsI HHAEKCOM «2».

I'opH30HTaNbHOE TMepeMelleHHe COOpPYKEHHS

X =1 343
Pacyer npu naHHO# pacueTHOR cxeMe mpuBeneH B npumepe 81.
JK. Yuer H3MeHEHHSI TOPH3OHTOB BOMAbI

TMpy 3asgKOpeHHH NMaaByunx OGBEKTOB C MOMOLIBIO RJIMHHBIX lered yyer
M3MEHEHHS FOPH30HTOB BOJb IIPOM3BOJAHTCS MYTEM NEPECUETa BENUYHHEI rO-
PH3OHTAJIbHOI COCTABAAIOIEH HATAMEHHA lenell B MePBOHAYAABHOM COCTOA-
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Hup. MIcXONHBIMM ZaHHBIMH A/ NepecyeTa B CAyyae HeCHMMETPHUHOH CHCTe-
Mbl 3afKopeHus aBasiores (puc. 169, a): Hy* — ropu3oHTanbHAA COCTABJISAIO-
was HaTAXKEHHS Leneid 10 U3MEHEHHS TOPH30HTA BOALI; ¢, § — BEC eJIMHHIIbI
ANMHBI, COOTBETCTBOHHO, fepenuel U 3ajiHei Ueneid B Boae: Lo, {o— BepTH-
KaJibHble IPOeKUHH CBOGOAHOrO NpoBeca, COOTBETCTBEHHO, TIepeJHel H 3aaHel
uened 10 M3MeHeHUS TOPH30HTA BOABI; {, { — BepTHKAa/AbHbIE NPOEKLHH CBO-
6ogHOTO npoBeca, COOTBETCTBEHHO, NepejHell U 3ajHeH Uenel mocjae H3MeHe-
HHSI TOPH3OHTA BOALL.

Puc. 169, PacueTHbie cxeMbl K yUeTy H3MEHEHHS TOPH3OHTOB BOXbI.

Pacyersl npousBoasATcs no NpuUBELEHHHIM HuXe (OpPMYJaM H B TOH xe
OYepEeHOCTH.

I'Iapamerpbx UEeNHbIX JHHHH A0 H3ME€HEHHA I'OPU30HTA BOABI onpenenaior-
¢s 110 popmyaam

H L]
ay = -3-; 34
—  Hy
= =, 345
q
BenoMoraresbHble BeTHYHHB
b=, 346
q
=V} a7
4
o= b0V ot + &V Teay 348
4 VCaoEo
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Fop-nsoma.nbﬂan COCTaBJAIONIAA HATAMEHHS LeneHd B nepBOHAYANbHOM
COCTOSIHHH 110CJIe H3MEHEHHA TOPHU30OHTA BOAbI

14+ny?¥ \*
Hy* = —i-—_V— . 349
LV
Tpu cuMMeTpuyHO# crcTeMe 3asKopeHus (puc. 169, 6) nmeem:
g=9q; (=0 (=¢L.
TopusoHTa/bHAsA COCTaB/AOULAsA HATAKEHUs ueneit H,* B atom cayuae
onpepenserca no gopwmysne

H"‘:H“‘E-3 350
1 oG ]

Pacuerhl ¢ yyeToM H3MeHEHHS TODH3OHTA BOJB MPHUBEJAEHH B NpHMEpax
82 u 83,

INpumep 76. [TpoussecTy CTATHUSCKHE PACUETH CHMMETPHUYHON CHCTEMBI
8afKOpPEeHHs ¢ JJIMHHBIMH lienaMH 0e3 MOABECHBIX rpysos (puc. 162) B npex-
110JI0JKEHUH OJHOCTOPOHHEr0 W ABYCTOPOHHErO 348KOPEHUH NPH HCXOZHBIX
N aHHBIX: TOPU3OHTAJNBHAS COCTAB/AIONIAN HATAXKEHHA Lenell B NepBOHaYalb-
HOM cocTosiHuH, H*=10,00 Tc; BHEIIHAS rOPH3OHTaAbHAA HArpy3Ka, NpHXO-
AAUAsCs Ha MePefHIOn U 3aHI0 UenH, Ry=25,00 Tc; BepTuKanbHas npoek-
LHs CBOOGOAHOro mposeca Uenelt, {={=14,40 M; kaan6p ueneir 43, TOCT
6345—65 (uenu JuTbIe ¢ pacniopkaMmu; npoGHas HarpysKa 73,4 Tc; paspbib-
was Harpyska 102,8 c), Bec | M aauHb Uenu B Bofe g =¢=0,034 tc/m.

1. OgHocTOpOHHEE 3asiKOpeHUe

B nepBoHavasbHOM COCTOSHHUH (BHELHsst Harpyska Ry or-
CYTCTBY€T) napameTp UefHOH JHHMY no gopmyae 260

10,00
4 =503 = 294,117 M,

I‘opusoﬁTaanaﬂ NPOeKUHsa M) ¢BOGOLHOTO npoBeCa LeMH onpenensaercs

no ypasHenumo 261 npu a;=294,117 M n §=14,40 M, ch "2921117'=1+
14,40 , :
+ 597177 OTKyAa My =91,67 m.
Hauna csoGoanoro nposeca uenu (aimHa yuactka A;By, puc. 162) no
dopmyJe 262 :

91,67
Si = 294,117 sh 04117 = 93,16 M.

BesinynHa DOTHOTO HATAXKEHMS LeNH B LEMHOH onope no dopmye 263
T, == 0,034 (294,117 + 14,40) = 10,49 rc.

B paboueM cocToOAH UM (DeAcTBYeT BHeLIHAS HArpy3Ka Ry) ropn-

30HTAJbHAS COCTABMAWOLLAN HATAMXKEHHUSA 1end no GopmyJse 264
Hy* = 10,00 4 25,00 = 35,00 tc.

[To popmynam 260—263, B KOTOPLIX HHAEKC «I» 3aMeHEH MHIEKCOM «25,

mapaMeTp LemHOH JHHHH
35,00

ay = 6—(-)3—4— = 1029,41 M;
FOprI3OH‘Ta.HbHaﬁ Hip‘OE(KU.PULC\BO60lI'-H'OTO nmposeca nenu
= 171,90 ;

JITHHA ¢BOOGOAHOrO npoBeca LemnH

171,90
S;= 1029,41 sh 109041 = 172,70 m;
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BeIMYMHA NONHOTO HATSXKEHHS Lelin B LIeNHOH onope
T, = 0,034 (1029,41 - 14,40) = 35,49 Tc.
lNopusontanbHoe mepememenue Coopyxkerus no popmyne 265
x = (93,16 — 91,67) — (172,70 — 171,90) = 0,69 M.

2. J1ByCTOpOHHee 3asKOpeHHe

B paGouem COCTOS HH Y napaMeTpbl @z U @p USNHBIX JHHHI nepel-
Helt M 3a]Hel uenell onpeesaIOTCS U3 CHCTEMBI YpaBHeHHH 266, koTopas npH
CHMMETPHYHON cXeMe 3af7KOpeHHUs NPUBOAUTCS K BUAY

—q_a—‘Z:er
Va+ V77§=V—2—7‘Va_£.

rae ¢ = ¢ =0,034 1c/m; R, = 25,00 Tc; a, = 294,117 m.
Pewas atu ypapHenust, nonyyaem
0:=880,72 M, a,=145,43 m.
o popmynam 269 u 270 ropusoHTanbHLIE HATPYIKH PABHbI!
Ha SKOPb Nepefueit Ienu
Hy* = 0,034-880,72 = 29,94 Tc,
Ha SIKOpb 3aJHeH LenH
* = 0,034 145,43 = 4,94 Tc.

o popmynam 261—263 B KOTOPbIX HHAEKC «1» 3aMeHeH HHAeKCOM «2»,
3/7eMeHThl 3afKOPEeHHs JJs nmepenHel g, S2, To H 3agHed Mg, .Sz, T2 uenem
paBHbI:

FOPH30HTANbHAA NPOEKIHA CBOGOJHOrO MpoBeca nepeaHen ilenu

1 = 159,04 u,
AJHMHA CBOGOJLHOTO MpoBeca nepefiHeil uent
159,04

S; = 880,72 shgzn=o 880,72 = = 159,90 M,

BEJHUHNA NOJHOTO HATSIKEHHA NepeaHel Lenu
T, = 0,034 (880,72 - 14,40) = 30,43 7,

ropusolitajbHasa NpoeKIHA CBOOOLHOTO nposeca 3ajHedl 1enu

m = 64,20 M,
Anuna ceo6OJHOrO NpoBeca 3afHer Uenu
64,20

§2__145435h14543 = 66,31 u,

BEJHYHHA MOJMHOTO HATSIXKEHUSI 3ajHel LlenH

T, = 0,034 (145,43 -+ 14,40) = 5,43 1c.

[To popmyae 265, B KOTOPYIO NOACTABJSEM BEAHUHHDI 3MEMEHTOB A4 Te-
penHeit 1ieMH, TOPH30HTANbHOE NepeMellleHHe COOPYKeHHs

x = (93,16 — 91,67) — (159,90 — 159,04) = 0,63 m.

NMpumep 77. [lpousBecTH CTATHUECKHIl pPacyeT CHCTEMBI 3asKOPeHHS ¢
JJIHHHBIMH UeNAMH H [O/JBECHBIMH T'PY3aMH B NPEANIONOKEHHH OJHOCTOPOHHE-
ro 3asIKOpPeHUs! NpH HCXOAHbIX AaHHbIX (puc. 164): ropusoHTanbHas cocTas-
NAIOILAS HATAMEHHA Llend B NEepBOHAyalbHOM cocTosinuu, M *=10,00 7c;
BHEIUHAS TOPH30HTAJbHASA HADPy3Ka, NPHUXOAALIAfCA HA OIHY Lenb, Ry=
=25,00 Tc; Bec B BOJe MoOABeumleHHoro K uenu rpy3a, G=20,00 rc, nauHa
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BepXHero yyacTKa uHemH, So=12,50 M; BepTHKaAbHASA NPOEKUUS CBOGOLHOTO
nposeca uen#, {=19,40 m; xanu6p ueneit 43, FOCT 6345-65 (uenu anteie ¢
pacnopkaMy; npoGHast Harpyska 73,4 mc; paspbiBHas Harpyska 102,8 1c),
Bec 1 M JauHbl Lenu B Boae §=¢*=0,034 nc/m.

B nepBoHayanbHOM COCTOfHHH (BHEWHNAA Harpyska R, or-
CYTCTBYET) mapaMeTp LenHO# JuHuH no dopmyne 272

a = ]T,_ = 294,117 .

Taxk kax ¢ = ¢*, 10 a,=a,*.

Topu3onTaNbHAS NPOSKIHsS )¢ CBOGOAHOTO NMpOBECa HUKHEro yyacTka
Heny onpeNensieTcss H3 ypaBHeHHsa 274 noAGOPOM ¢ HCHIONB30OBAHHEM COOTHO-
wenui 275 u 276. Tpu sToM moayueHo:

M =68,30 v,

KOOpAHHaTHBIE NapaMeTphbl
x4 =45913 M;  x;c = 454,05 M.

Hnuna I/, cBo6ogrOrO nposeca uenyu no popmyae 279

68,30
1y = 12,50 + 294,117 sh ST = 81,42 m.

IopusoHTaNbHas npoekius cBo6OLHOrO TpoBeca LenH (no popumyae 280)
H BepTHKa/bHas NPOEKLHKs CBOGOLHOrO NpoBeca HHXHEro yyactka nenu (no
¢dopmyne 281) cooTBETCTBEHHO PaBHHI:
n, = 68,30 + (459,13 — 454,05) = 73,38 u;
68,30
Lo =294,117 (Ch m—— 1) =7,96 M,
ITo dopmyse 282 nosHoe HATSAEHUE LENH B LENHOH omope

459,13
T4 =10,00ch WATT = 24,87 1¢;

[To dopMyane 283 BeprHKaAbHAsf COCTaB/AIOIIAR YCHJAHA B LeNHO#M
onope

459,13
Via = 10,00 5h 594117 = 22,77 rc.

B paGoueM cocTofHU M (ZeHCTBYET BHELIHAA Harpy3ka Ry) pac-
yeTHl npou3BeneHs! no Gopmynam 272—283, B KOTOphIX MHAEKC «1» 3aMeHeH
HHIEKCOM «2».

[To dopmyne 284 ropusoHTaNbHAsA HATPy3Ka Ha AKOPb

Hy* = 10,00 + 25,00 = 35,00 Tc.

[To dopmy.se 272 napameTp UEMHOH JHHHH

36,00
ag = m = 1029,41 M,
a TaK Kak g = g%, 10 @y = a,*,

Ws ypaeHenus 274 ¢ yyeroM sapucuMocteit 275 u 276 naiinennas noa-
60pOoM TOPH3OHTaJIbHasl NMPOeKLHs CBOGOLHOTO MpOBeCa HHXKHETO Y4acTKa
Len:

Nge = 157,40 M,
KOOpAHHATHEIE apaMeTphl:
Xgn =T02,357 M; Xy = 692,258 M.

[To dopmyae 279 xauna ¢cBOGOAHOrO NpoBeca LenH

157,40
I; = 12,50 + 1029,41 sh gy = 17051 w;
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[To gopmyse 280 ropusoHTaAbHAS MPOEKIUA CBOGOAHOTO NpoBeca lenu
my = 157,40 -+ (702,36 — 602,26) = 167,50 M.
[To dopmyae 281 BepTHKAJIbHAST NPOEKIHA CBOGOJHOIO NPOBECA HHKHETO
yuacTka menu

157,40
Ly = 102941 (ch%glu- — 1) = 12,05 M.

Mo ¢opmy/e 282 nojHoe HaTsXeHHE LENH B LEMHOH orope

702,357
Tys =35,00ch 0941 = 43,47 Tc.

ITo dopmyne 283 BepTuKanbHAS COCTABJSIONIAN YCHIIHS B LIeMHOH onope

702,357
Vy4 = 35,00 sh 102941 = 25,78 ¢,

ITo popmyae 285 ropu3oHTaIbHOE TEPEMEILEHNE COOPYKEHHUS
% = (81,42 — 73,38) — (170,51 — 167,50) = 5,03 m.

Tpumep 78. [TpousBecTr CTaTHUECKUE pacueT CHCTEMBI 3aKOPEHHUS ¢ KO-
POTKMMH IlensiMu 6e3 MOJBECHBIX IDPY30B B NMPENNONOXKEHHH OJHOCTOPOHHETO
3a9KOPEHUA NPH UCXOAHBIX AaHHBIX (puc: 165): ropusoHTaNbHasi COCTABIAIO-
Ilas HATSXKEHHS LeNd B NepBOHayaibHOM cocrosiiuy H *=10,00 1c; BHeln-
HSIsl TOPH3OHTAJbHAS HAPY3Ka, IPHXOAANLAACA Ha OfHY Henb, R,=25,00 Tc;
BEPTHKaJ/bHAs NIPOeKLHs cBOGOAHOrO npoBeca Uenu {= 14,40 M; o6mas ajuHa
uenu S=77,0 m; kanuGp ueneit 43, TOCT 6345—65 (menu JuThie ¢ pacnop-
KaMu, npoGHasi Harpyaka 73,4 Tc; paspuiBHas Harpyska 102,8 1c), Bec 1 M
JUIMHBL tend B Boge g =0,034 Tc/M.

B nepBoHayasbHOM COCTOSHHUHU NMapaMeTp a; LeNHOA JHHHH
(no popmy.e 286)

10,00
&= G03f = 294,117 m.

ITo dopwmy.ie 287 ropusonTabHast NPOEKLHS CBOGOAHOrO MpoBeca LeNnH

=2.904117 Arsh VIO — T840 _ 75 47
N 294,117 Arsh 3-5901T7 AT M

Mo dopmynam 288, 289 koopaHHATHBIE MapaMeTPHI
%15 = 204,117 Arth ;;:—gg - 75;;7- =1786 o,
Xp = 75,47 + 17,86 = 93,33 m.
[To dopmyse 290 monHoe HaTsKeHHE LEMH B LEMHOH omope
Ty 4 =10,00 ch 7%3—;13—“:7- = 10,51 Tc.

ITo ¢opmysnam 291 wu 292 BepTHKaJbHLIE COCTaBAAOILHE YCHIHA
B LENHO# ONOpe M HAa SIKOPb COOTBETCTBEHHO DPABHHI:

93,33
Via4 = 10,00 sh 394117 = 3,23 1c;

17,86
V15 = 10,00 sh 204117 = 0,61 rc.

[MposepseM yAoBaerBOpeHue ycaoBus Via = Vig+ ¢S =10,61+
+0,034-77,00 = 3,23 TC, T. €. yCJOBHE BHIIOJHIETCH.
B paGoyeM COCTOSSIHMH TrOPH3OHTA/NbHAA HArpyska Ha fKODb
(no dopmyne 293)
Hy* = 10,00 4 25,00 == 35,00 Tc.
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[To popmynam 286—289, B KOTOPHIX HHAEKC «1» 3aMeHeH HHASKCOM «2»,
HaXOJHM reOMeTPHYECKHE XaPaKTepHC THKH!
napameTp IeMHOH JHHHH

35,00
@ = 5034 = 1029,41 M;

ropu3oHTa/NLHAS MPOEKUMs CBOGOAHOrO NMpoBeca Lenu

/77,008 — 14,30%

V1700 —14402 _ 7569 .
9-1000.41 M

KOOPAMHATHLIE NAPAMETPHl Xop M Xoa

1440 7562
X = 102941 Arthz7gs ——5— = 157,00 x;

Ny = 2.1029,41 Arsh

X9 = 75,62 + 157,00 = 232,62 M,

Mo ¢opmyae 290 monHOe HaTAxKEHHE UENMH B LEMHOH onope

232,62
T,, = 35,00 ch 102941 = 35,90 Tc.

Mo dopmynam 291 n 292 BepTuKajbHLIE COCTABAAIOLLHE YCHAUMN B Lef-
HOIt ONOpe ¥ Ha SIKOPb COOTBETCTBEHHO PABHbI:

232,62
Vaoa = 35,00 sh 029,41 =798 1c,

157,00
V,p = 35,00 sh To041 = 5,36 Tc.

Veaosue Vg + ¢S =5,3640,034-77,00 =7,98 1c = Vpa BHIIOAHSETCH.
Mo dopmyie 294
x =17562— 17547 = 0,15 M.

TMpumep 79. [TpoussecT™ CTaTHUECKHIT pacyeT CHCTEMBI 3aAKOPEHNE C KO-
POTKUMH LiensiMH ¥ NOABECHbBIMH IPY3aMH B NMPEANONOKEHHH OfHOCTOPOHHETO
3aKOPEHHs] IPH HCXORHBIX AaHHbIX (pHC. 166): ropusoHTadbHas COCTaBASIO-
mas HAaTSXKEHHUs el B NepBOHauYaNbHOM COCTOSIHHH H,*=10,00 1¢; BHenHAS
FOPH30HTaJbHAsA Harpyska, NpHXoAfAILasca Ha ofHY Lenb, Rx=25,00 1c; Bec
8 BOJle nojBelleHHoro K uenu rpysa G=20,00 Tc; AnHHA BepXHero yyacrka
HenH OT rpy3a A0 KJio3a, So=12,50 M; p/HHa yyacTKa uenu oT AKOps 10 Ipy-
3a $*=50,00 M; BepTHKa/ibHas MNpoeKUHss CBOGOZHOTO NpoBeca LemH {=
19,40 m; kanu6p ueneit 43, TOCT 6345—65 (uenu nAuTHiE ¢ pacmOpKaMH;
npobras narpyaka 73,4 Tc; paspbBHasi Harpyaka 102,8 tc), Bec 1 M aauubi
neny B soae ¢=0,034 ncim.

B mepBoHayasbHOM COCTORHHHU mapaMeTp a; HENMHOA JHHUH
(no dpopmye 295)

10,00
ay = 0,034 = 294,117 M.

Tak kak ¢* = ¢, a, = a,*.
H3 ypasnenus 297 ¢ ucnonb3oBanHeM cooTHollenui 298—300 nogGopom
HAXOJAHM:

xjc = T1,80 m,
x4 = 460,558 M,  x;o= 455511 M,  x]p = 22,494 M.
[opusoHTaNbHEIE NpOEKUHH CBOGOZHOTO MPOBECA HUKHETO YuacTka H
Beceil Henu onpexensem no Gopmynam 303 u 304:
e ="T71,80—22,49 = 49,31 u,
m = 49,31 + (460,56 — 455,51) = 54,36 w.



BepTuKaabHas npoekuHus {jc CBOGONHOrO NMpOBECa HMMKHEro yuacTKa Iie-
nu (no gopmyne 305)

71,80 22,494
¢h 954,117 — N 294,117) =802 w.

be= 294,117(

[MosiHoe HaTsKeHHe Uend B ilenHo# onope (1o dhopmyae 306)
460,558
T, 4 = 10,00 ch T = 24,98 Tc.

BepTuxanbHbie cOCTaBJfIONIHE YCHAHH B LenHOH omope (no ¢opmysie
307) u na sikopp (no popmyJe 308) paBHbI:
460,558
Vi4 = 10,00sh 0317 = 22,89 Tc,

22,491
Vyp = 10,00 sh % = 0,77 Tc.

TopH3OHTabHAS COCTABAAIONLAs YCHAHA HA AKopb H1*=10,00 Tc.

B paGouem cOCTOSHHH rOPUSOHTA/BHAS HATPy3Ka Ha AKOpb (MO
dopmyae 309)

Hy* = 10,00 + 25,00 = 35,00 Tc.
Mo dopmyne 295 napamerp uenHO! THHUH
ag = g—i%)% = 1029,41 M, a Tak Kak q = q¥, ap = ay*,
Mo dopmynam 297—300 KoopaHHATHBIE NapaMeTPhI
Xy = 262,85 M;
Xoa =T8T,394 M; Xy =TT7,803 M;  Xpp = 214,174 .

[To dopmynam 303—304 ropusoHTa/bHbIE NMpPOEKIHH CBOGOIHOrO MpO-
Beca HHXKHero yuacTka u BCel LenH
Moo = 262,85 — 214,17 = 48,68 m,
ng = 48,68 + (787,39 — 777,80) = 58,27 m.

Mo popmyne 305 sepruranbHas NpoeKiys cBOGOIHOTO NPOBeCca HHKHETO
yyacTka LenH

262,85 214,174

b= 1029,41 (ch m —ch m) = 11,39 m.

fMonnoe HaTaxenue uenu 8 UenHo# onope (no dopmyae 306)
Tya = 35,00 ch -Z—g;bij‘f— = 45,75 Tc.

Beprukanpnasi cocraBasiiollast ycuaust B 1enHoi onope no gopmy.se 307
Vya = 35,00 sh Z—gg—;i—i% = 29,46 rc.

BepTukajbHas cocTaBAsOWAs YCHIHA Ha AKopb no dopmyse 308
Vop = 35,00 sh % =17,32 Tc.

lopusontanbHas cocTasasiomas ycuans Ha akopb Hx*=35,00 rc.
Ilo popmyane 310 ropusoHTanbHOE NEpeMellEHHe COODYKEHHS

x=>58,27—54,36 =391 m.

Mpumep 80. poussectu CTATHUECKUH pacyeT CHCTeM 3afKOpeHHs C
AJTHHHBIMH UensIMH 6€3 MOABECHBIX rPY30B MPH HAKJIOHHOM AHE (CJyuay Tps-
MOrO K O6PATHOTO YK/IOHOB) B NPEATIONOXKEHHH OJHOCTOPOHHETO 3asiKOPEHHs
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npy UCXOZHBIX AaHHBIX (puc. 167): ropusoHTanbHas cocTaBaAOLIas HaTAXKe-
HMS Lend B NepBOHAYaJbHOM cocTosiHuu H*=5,00 T¢; BHELIHAS rOPH3OH-
TajbHas Harpyska, NpuxoAsmascs Ha ofHy uenb R,=45,00 1c; pasHoCThL OT-
MeTOK IeNHOH ONOpPbI H AHA NOA Heil B mepBoHaya bHOM cocTosiHHM §=10,00 M;
yKJIOHB AHa i= *0,1; kanu6p uenes 77, TOCT 6345—65 (uenn auThle ¢ pac-
nopkaMu; npo6uas narpyska 210,0 nc; paspbiBHas Harpyska 294,0 Tc), Bec
1 M gaudb venu B soge ¢=0,111 nc/m.

1. INpamoit ykAoH aHa

BrnepBoHayanbHOM cOCTOAHHU M (BHELIHAS HAarpyska Ry otcyr-
CTBYET) napaMerp HenHok JuHHH no GopMyJae 311

5,00
a, = 0111‘ =45,045 M, *
Benomorare/ibHble BeMYHHB BhIukcAsteM no ¢opMysnam 312—317:
X1c==45,045 Arsh 0,1 = 4,50 m;

k= _._____.“0+l°’” = 10,05

Sic=45045-01 =451 u;
b, = 10,00 + 45,045 (10,05-0,1 — 1) —0,1-4,50 = 9,78 u;
x4 = V4517 + 2.45,045.0,78 + 4,51 = 34,52 u;

34,52
Lo = 45,045 (ch B — 1o,05-o,1) =13,65 .

Mo dbopmysne 318 ropusoHTasbHA NPOEKIHUST GBOGOAHOrO NMPOBECa LEeNH
= 34,52 — 4,50 = 30,02 M.
Hauta yuacTka Henn OT LENHOH ONOpHl J0 TOYKH KACAHMS C TPYHTOM 110
dopmyae 319
S, = 45,045 (sh ‘%—Ql) = 3349 M.
ITo ¢dopmyne 320 nosiHoe HAaTAXKEHHE NeNH B LENHOH omope
) 34,5
T4 =5,Wch4?.£=6,54 TC.
BepTukanbHas coCTaBAAONLAS YOS B IeNHOH onope no dopmyae 321
34,52
Via =500 shm =4,22 Tc.
BeprukanpHas cocTapisiiomlas YCHAHS Ha fKOpb mo dopmyse 322
Vi18=5,00-0,1=0,50 Tc.
B paGoueM cOCTOSAHHUH (IefCTBYeT BHEIUHA Harpy3ka Ry) ropu-
30HTaJbHas COCTABAAIOWlAS HATAKEHUS LenH no popmyae 323
Hg* = 5,00 4 45,00 = 50,00 Tc.
[Tapamerp uemHoli aunuu no dopmyre 324
50,00
a;= EOTTT = 450,450 M.
BenomorarenbHble BetHYHHB 1@ dpopMynam 326—328 paBHbl:
d = 450,450 (10,05-0,] — 1) = 2,25 u;
1 = 33,49 — 10,05 (13,65 + 2,25) + 450,45-0,1 = — 81,39 u;
m = 0,12 (450,450 + 10,05-81,39) = 12,68 ;
n=(—0,1.81,39)2 = 66,24 m.
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BepTtukanbHas npoeKkuHs UemHo# JuHuM no dopmye 329
Loq = 1268 + V12,687 — 66,24 = 22,41 m.
Koopantnanubiii napamerp no gopmyae 330

22,41
Xg = 450,450 Arch ( gz57=5 + 1) = 141,52 m.

[To dopmynam 312, 318—322, B KoTOPHIX HHAEKC «]1» 3aMeHeH HHIEKCOM
«2», onpepensem:
KOOpAHHATHbI napaMerp
Xgc = 450,450 Arsh 0,1 = 44,97 m,
POPH30HTAbHAS NIPOEKLUA CBOGOAHOrO NpoBeca Leny
g = 141,52 — 44,97 = 96,55 M,
JJ/IMHA yYacTKa Uenu OT LEMHOH ONMOPh! A0 TOYUKH KacaHHs C TPYHTOM

141
S, = 450,450 (sh 71‘56%26‘ - 0,1) — 9881 v,

NOJIHOE HATSKEeHHUe LeNy B HenHoi onope
Ty4 = 50,00 ch ;T4()1.'f5—20 = 52,49 Tc,
BepTHKaJbHAS NPOEKIHA YCHAHA B LENHOH onope
Vga = 50,00 sh -415%;%% = 1597 1c,
BEpTHKAJ/JbHAA COCTaBJ/AOIAA YCHIHA HA AKODb
Vg = 50,00.0,1 = 5,00 c.

l'opusonTanbHOE nepeMellleH)e coopyxkenus no popmye 331

1
% = (96,55 — 30,02) — o570 (9881 — 33.49) = 1.52 .

2. OGpaTHbiit YKIOH AHA

B nepBoHayalbHOM COCTOSHHH (BHElLHAA Harpyaka Ry oT-
CYTCTBYET) mapaMenp UemnHo# JunHK no ¢opmyae 311

5,00
&= 5iiT = 45,045 M.
BcnomoratenbHbie BesHYHHBI 10 opmynaM 312—317 pasHbi:
Xc=—450 M; k= —10,05; Sic=—451 m;
b, =978 M; X4 =2552 M; Lie=T19 M,
Topu3onTanbHas npoekius cBOGOAHOrO npopeca Lenu no dopmynae 318
n, &= 25,52 4 4,50 = 30,02 M.

JauHa yyacTKa ilenu OT UeMHOH OMOpHl Y10 TOYKH KacaHus C TPYHTOM
no ¢opmyae 319
25,52
S, = 45,045 (sh BHE + o,1) — 3140 w.
[Tonnoe HaTAXKeHUe HenH B {lenHoi onope 1o dopmyse 320

25,52
35,05 = 5,83 Tc.

TlA = 5,00 ch

BeprukanbHas cocTaB/IfIoOIas YCHAHS B LienHO# onope mo dpopmyse 321

25,52°
Via =500sh B045 = 3,00 Tc.
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BepTukanbHasa cocTaBsIoLast YCHANA Ha SIKOPDb No (opMyae 322
Vig=2500-(—01)=— 0,50 Tc.

B pa6Gouem cocTOAHHHU (aelicTBYeT BHelllfAs Harpyska Rx) ro-
PH30OHTaJbLHAA COCTaBAAIOWAA NaTsKeHHs Uenu no popmyse 323

Hy* = 5,00 + 45,00 = 50,00 rc.
[Tapamenp uenHo# auiuH mo popmyse 324
50,00
a= 51 = 450,450 M.
o dopmynam 325—328 BecnomoraresibHbie BeJTHYMHLI PABHbI:
d =225 u; ! =81,25 u; m=12,68 uM; n = 66,01 M.
BepTukaabtiias mpoexiua nenHof AuHuHA 1o GopMyae 329

Ty = 12,68 — V12687 66,01 = 2,95 M.
KoopannatHerii napamerp no ¢popmyJe 330
2,95
Xop = 450,450 Arch (m—;o‘ + 1) = 51,49 M.

ITo ¢opmynam 312, 318—322, B KOTOPHIX HHIEKC «1» 3aMeHeH HHAEKCOM
«2», HaXOUM:
Xoo=—4497 M; 4, =96,46 »; S3 = 96,66 M;

Tya = 5033 1; V=573 1¢ V= — 500 1c.

TopH30OHTaNbHOE ' mepeMellleHHe COOpYXeHHs onpelesiseM 0o Gopmy-
Je 331

1
x = (96,46 — 30,02) — C1005)(—0,1) (96,66 — 31,40) —- 1,50 m,

Mpumep 81. TpousBectTy cTaTHYECKHH pacyeT CHCTEMbl 3asiKOpPeHHs Y 06-
priBHCcTOrO Oepera HemsiMH 06e3 MOLBECHBIX FPY30B B NPEANONOKEHHH OMHO-
CTOPOHHEr0 3aKOPEHHS NPU MCXOAHBIX AaHHLIX (pHc. 168): ropu3onTanbHas
COCTABJAIOUIAA HATAXEHHST LelH B MNepBOHAYaJbHOM cocTosiHUH M *=
=10,00 vc; BHelIHAS TOPH3OHTA/bHAfA HArpy3Ka, NPHXOAALIAFACA Ha OOHY
nenb, R,=20,00 rc; AnuHa uenu or skops Ao kiw3a S=70,00 M; pasHoCcTb
BepPTUKAJNbHBIX OTMETOK AKOpA M Kmio3a §=2,00 m; kamm6p uenei 77, FOCT
6345—65 (uenu JAuTHIE ¢ pacnopkaMu; npoGHas narpyska 210,0 Tc; pa3pbiB-
Hasl Harpy3Kka 294,0 c), Bec | ™ gaunel uenu B Boge ¢=0,111 nc/m.

B nepBoHauanbHOM COCTOSHHH {BHEWHSs Harpyska R, oT-
CYTCTBYET) napaMerp uenHoi NuHun no dopmyse 332

10,00
a; = m = 90,090 M,

lopusontanbHas npoekuusa ¢cBoGOAHOTO NpoBeca Lenu no dopmyae 333

70,002 — 2,002
7, = 90,090 Arch (1 + W} = 68,92 M.

[pn HEOGXOAMMOCTH MOTYT BBIUMC/AATBCA H ADYrHe BEJHUYMHBI, XapaKTepu-
3yoliye Lenb B I€pBOHAYAJbHOM COCTOAHUMH.

Bpa6oueM cocTOoa HH U (IefiCTBYET BHEIIHUAS Harpy3ka Rx) ropu-
30HTaJbHAA COCTABJADLLAA HATAXKEHHA Leny 10 hopmyae 342

Hy* = 10,00 + 20,00 = 30,00 Tc.

[To dopmynam 332—338, B kOTOpBIX HHAEKC «1» 3aMeHEeH MHAEKCOM «2»,
HMeeM:
napaMerp uenuoi JHHUH

30,00
a, = m = 270,270 M,
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TOPpH30OHTAJbHad NpOeKLus c¢B0GOLHOTO nposeca uenu

70,00° — 2,00
12 = 270270 Arch (1 + ST ) =607

KOoOpAHHAaTHBIE TapaMeTphl

69,73 70,0
Xgp =—y— — 270,270 Arch T = 2473 »;

2.270,270 sh 5570970

Xyp = 69,73 — 24,73 = 45,00 m;

BEPTHKANbHbIE IPOSKIIHH CBOGOAHOTO npoBeca y4acTKOB LE€NH
24,73
(QA—270270(ch 570270 -—1)_ 1135 u;

typ = 1,135+ 2,00 = 3,135 m.

ITontoe natsKenue B uenHol onope no dpopmyse 338
Tp4 = 30,00 -+ 0,111-1,135 = 30,13 .

Ionsoe narsixKenne B AKOpHOI onope no gopmyae 339
Typ =30,00 4 0,111-3,135 = 30,35 Tc.

BeprtHkasbHasi cocTaBaflollas YCHJAHA B LieNHOH omope no dopmyae 340

24,73
Vo = 30,00 shszm555 570,970 =275 Tc.

BepTuxanpHas cocTaBasiollas YCHAHS Ha SKOPb no dopmyne 341

45,00 .
Vyp=30,00sh T70.970 = 5,02" tc,

TopusoHTaNbHOE NEpeMellleHHe coopyKeHus 1o gopmyse 343
x = 69,73 — 68,92 = 0,81 M.

Tpumep 82. Onpenennts rOpH3OHTAJNBHYIO COCTABJAIOILYI0 HATSXKEHUS
ueneii noc/je U3MEHEHHA MOPU3OHTA BOABI B cJIyuae HECHMMETPHUHON CHCTe-
Mbl 3afIKOPEHHS] W AJIMHHBIX LeNAX NPH HCXOIHBIX AaHHHIX (puc. 169,a): ro-
PH30HTAJIbHAS COCTABJSAIOLIAS HATSKEHUA lenefl O H3MeHEeHHs T'OPH3OHTA
Boawl, Ho*=10,00 Tc; BepTUKaIbHbIE MPOEKUUH CBOGOLHOTO NpOBeECA Tepel-
Hell ¥ 3ajHel Lernell 10 H3MeHeHUs] TOPU3OHTA BOALL, Lo= 16,00 M; §o=12,00 m;
BepTHKaJbHble IPOeKUUH CBOSOLHOr0 MpoBeca NepeHell U 3anuel uenei noc-
Jie u3MeHeHUs ropusoHra Bombl, {=21,00 M; {=17,00 M (noBBlMIeHHE TOPU-
3oHTa BoAkl Ha 5,00 M); Kaau6p mepennedt uemu 77, TOCT 6345—65 (uenu
JHTble ¢ pacnopkamu; npoGHas marpyaxka 210,0 tc; paspbiBHast Harpyska
294,0 1c); sec | M anuHB Lenu B Boxe ¢=0,111 tc/M; kanubp 3annel Uenu
67, TOCT 6345—65 (uenu auTble ¢ pacnopkamyu; npobxas Harpyska 173,6 1c;
pa3pbiBHast Harpyska 242,2 nc), sec 1 M Juunbl uenu B Boge ¢=0,083 rc/M.

ITo popmynam 344—348 onpenensiem napameTpsl LeNHBIX JHHUI W BCTIO-
MOTaTeJbHble BeJHYHHBI:

10,00 — 1000
o= GTiT = 9009 ¥ &= ggz = 120500 ;

0,111 1600
¥ = pay = 1,34; = = 1,54;
— — 1
1= 16,00 ]/16,00-]20,500 + 12,00 }/ 12,00-90,090 =0135m 2.

17,00 /21,00-90,090- 120,500
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TFopusonTa/nbHas COCTABAAOMIAS HATSKEHHS Uemell noc/ie H3MeHeHHS
TOPH3OHTa BOAbI no Gopmyne 349

14154V 13
0,135V 1,34

Mpumep 83. OnpenesuTb FOPHIOHTA/IBHYIO COCTABJSIOLLYIO HAaTAXKEHHS
uenei 1Mocje H3MEHEHHs1 TOPH3OHTA BOABl B CJAyyae CUMMETPHYHOH CHCTEMBI
3afIKOpeHHs M NJIHHHBIX UeNeH NpH HCXOAHLIX AaHHbIX (puc. 169,6): ropu-
30HTa/bHAsA COCTaBJAOLIAA HATAXKEHUs llenell 10 H3MEeHEHHA TOPH3OHTa BO-
- Ibl, Ho*=10,00 Tc; BepTuKa/bHBIE IPOEKIHH CBOGOLHOTO npoBeca mepenHei

H 3ajHeil ueneil 10 H3MeHEHHS TOPH30HTA BOAM [o=16,00 M; BepTHKaJAbHbIE
NpOeKuny cBOGOAHOIO npoBeca nepepHeil ¥ 3agHeil uenedl nocie U3IMeHEHUs
ropusonra Boabl, {=21, 00 M (moBblieHHe TOPHIOHTA BoABI Ha 5,00 M).

['opusonTaNbHas coCTaBAAIONIAS HATAKEHHUS Leneil noc/ie H3MEHEHHS ro-

pH30HTa BoAH No dopmy.e 350

2
H* = 0,111 ( ) = 35,16 rc.

21,00 \3
H* = 10,00 (m) = 22,61 1c.

Monoanenue 8
ONPEAEJNEHHE HATPY30K HA AHKEPHBIE ONOPbLI, YCHJIHA B CBA3AX
H NEPEMEMIEHHA MNJIABYYHX OBBEKTOB C YYETOM JHHAMHKH
JXEACTBHR BOJIH

B cooTBercTBHM ¢ yKa3aHHAMH, H3JIOXeHHHIMH B 0. 5.6 riassi CHull
II—57—75, pacuer cucreM 3asKOpPeHHA IM1ABYYHX O6DBEKTOB HOJIKEH MPOU3-

BOJQMTBCA C YYETOM AHHAMHKH AeHCTBHS BoJH. HuXe H3naraercss MeTon Ta-
KOro pacuera.

9 9

I Ry | | Rz I
| ' { |
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Puc. 170. Tpaduku KeCTKOCTHBIX XapaKTEPHCTHK NI CHMMET-
PHUHBIX CHCTEM 3aAKOpeHNs
a~auHeRHas; (—HeaHHeHHas.

3aMeTHM npeaBapHTENBHO, YTO BCE YKa3aHU, OTHOCALLHECS K NAaBYYnuM
06 BbeKTaM, CHCTEMAM 3aKOPEHHUS H HX 3J1eMEHTaM, H3/I0XKEHHbIE B YKa3aHHOM
raase CHull, a Taxxe i JonosHeHUH 7, COXPAHAIOT OBOE 3HAUEHHE W Ha pac-
CMaTpUBaEMOM 3echb 3Tame pacyera.

HnHaMHueckne pacyeTni JOMYCKAaeTcsl BBHIMOJNHATH B YCJAOBHAX MJIOCKHX
3ajay ¥ B NPEATIO/I0KEHHH OLHOCTOPOHHEr0 3aTKOPEHHUS.

JXecTKocTHas xapakrepucThka R (X) cucTeMbl 3aSKOPEHHs MpeacTaBsi-
eT cofoli cBA3b MeXIY BEJMYHHAMH BHEIIHHX FOPHU3OHTANBHBIX CHJI Ry, Hei-
CTBYIOIUHX Ha 3aSKOPeHHbIl OOBEKT, W BeJHUHHAMH TOPH30HTAJNbHBIX Tepe-
Meltenuit ¥ o6bekta (puc. 170). JKecrkocTHble XapakrepucTuka R (x) cTpo-
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ATCA 110 NaHHBIM CTATHYECKHX PAcueToB: 3aJaBafch PSAOM 3HAyeHHH R,=R,,
Rs, ..., HAXOXMM BeJHYHHB NepeMelleH i Xg, X3, . . .

[Tpn Maabix nepeMellleHHsIX 3aBHCHMOCTb R (x) sBJSETCA JHMHEHHOR H
npeacTas/sfercs npaMon

R(x) =K .x, 351

rae KoahduiuueHT KeCcTKOCTH cucTeMbl 3asgkopennss Ky=1g o, oo — yroa Ha-
wkaoHa npsmoil (puc. 170,a). Ilpu Hemasblx NepeMellleHHAX 3aBHCHMOCTb
R(x) sBasercs Heauueiinoil (puc. 170,6) ¢ pasauuHBIMM yrJaMu HaKJIOHa
a(x), T. €. ¢ pa3JHYHBIMH BeJUUHHAMY KOI(PPULHEHTOB KecTKOCTe NpHu pas-
JHUUHBIX 3HAUeHHAX nepeMeltiennit x. Henunelinas sapucuMocTb R (X) aHaau-
THYECKH NPeJCTaB/IAETCS B BHAE HEUETHOTO MOJIMHOMA

R (x) = Kyx + Kox8. 352
ITpu Maneix KoneGanuax (NMHHEHHAS MOCTAHOBKA 3aJay) 4acTOTa Ax CBO-

6OIHBIX TOPH3OHTANBHBIX KoJeGaHui NaaBydero 3askKOpeHHOTO COOPYKEHHS
onpefeaserca no ¢opmyae

K, ,
Menp

rae My np — NpHBEXeHHAs Macca IVIABYYEro 3asKOPEHHA COOPYKEHHsS IPH TOPHIOHTANbHHIX
KoseGanuAx, onpeaensieMas no GopMyie

Mynp =M+ Myg -+ Myq. 354

3aece M — cobGcTBeHHAs Macca COOpYKeHHS;

Maxp — npHBENEHHAA Macca BOAbI NPH FOPH3OHTABHBIX KOJAeGAHHAK;

My — npHBeJlEHHAS Macca SIKOPHLIX CBA3efl NIPH TOPH3OHTAJbHLIX KONeGaHHAX.

Ipu onpeneneHuy BeJMUUH NPUCOSNHHEHHBIX MacC BOABl Myy 4718 3a51KO-
PEeHHBIX 06beKTOB Pa3nUYHOH (DOPMbI HCMOJB3YIOTCH M3BECTHbIE PEKOMEHAa-
UHH U3 TEOPHH KAYKH CYAOB.

[TpuBenenHas macca AKOPHBIX CBA3ell OGYC/JIOBIMBAETCH HHEPIUHOHHBLIM
BJAHSHHEM CBsI3el HA koJe0aHHA 3aIKOPEHHOTO cOOpYXKeHHA. [Ins orxenbHoi
AKOpHON Iemy BeqnunHa Mye; mpubiaukeHHO onpenenaserca no popmyne

H* 2 S
M e = (0,30M; + Mrp)(o,5oc;, + Gr,,) S— 355

Ay = 353

rie My — macca AKOpHO# cBA3u (UleNMH) Ha MJIHHE CBOGOJHOTO NMpPOBeCa C YYeTOM NPHCOENH-
HeHHOR Macchl BOJLI;

Mrp — Macca noABeWIeHHOTO K AKOPHOH CBA3H rPy3a C Y4CTOM MPHCOEAMHEHHOR Maccht
BOAH;
Ggq — BeC B BOJle SIKOPHOM CBfA3H Ha JJHHe CBOOOMHOTO NpPOBeECa;
Grp — BeC B Bojle NOABELICHHOTO K SIKOPHOM CBA3H rpy3a;
H* — ropusonTajibHaf COCTaB/IAIONIAS HATAXKEHNS SKOPHON CBA3HW B paGoyeM COCTOMHHHE;
S — nanHa cBOGOLHOTO MpOReca SIKOPHON CBA3H B PaboueM COCTOSIHHH,
§ — BepTHKaNbHAA NPOEKUHA CBOOOJAHOTO MPOBeCa SKOPHO#H CBA3HM B paGoueM co-
CTOSTHHH.

(Beawunnnl H*, S, { npnHUMAIOTCS 110 JAHHLIM CTAaTHCTHYECKHX PACYETOB).
Macca p equHHUB JJTHHB TKODHOH LIeNH ¢ Y4eTOM NPUCOeIHHEHHOR Mac-
Cbl BOALI onpefensieTcs mo popmyae

= ],30 _g-, 356

Tie g -— BeC €eANHHULI AJIHHLI Lelll B BOIe;
& — YCKOpeHHe CHJIbI TAKECTH.

Macca noaBeleHHOTO K SKOPHOM CBSI3H TPy3a C YYETOM NpPHCOIHHEHHON
Macchl BOAbI onpeneisierc no dopmyne

G
My =k 2, 357
&

rae k=130~ s CTaJbHBIX H YYTYHHHIX IPY30B,
£=2,30 — an1s ene306ETOHHbIX IPY30B; OCTa/ibHble 0603HAYEHHS NpeKHHe.
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[ToBepka AuHAMHMYeCKOH paGOTHl MJIaBy4yero 3asKOPEHHOTO" COOPYHEeHHS
Ha pPE3OHAHC 3aKM0uaeTcs B ONpele/eHHH BeJHUYHH OTHOLUEHHH BBLIHYXAEH-
HBIX YacCTOT O PACYETHbIX BOJH K COOCTBEHHBIM 4acToTaMm Ay KoaebaHu# co-
ODYKEHHMR H B YCTAHOBJEHUH BEIHYHH KOIDODHIHEHTOB AMHAMHYHOCTH Ry
Heo6xoxumMo, yTo6bl BENHYHHBL 4ACTOT O H Ay OTIHYANHCH MeXIY coboit. [1pu
O/IM3KUX BEMHYHHAX ITHX YacTOT CYLIeCTBEHHO BO3PACTAlOT YCHJIHS B SKOD-
HBIX CBA3SIX U aMIJIUTY/Jbl KoJieGaHU# BCAENCTBHE PE30HAHCHBIX ABJEHHH.

BeanunHbl KosQhULUMEHTOB JHHAMUYHOCTH Ry ONpelensioTCs B 3aBUCH-
MOCTH OT COOTHOLLUEHHI YacTOT BHIHYXKIEHHBIX M CBOGOINHBIX KoJeGaHui, a
TaKKe OT 3aTyXaHHUs B CHCTEMe TIO U3BecTHbIM ¢popMyaam. [Tpu HeH3BeCTHBIX
BENHMYHHAX 3aTYXaHHS B CHCTEMAX BeJHYHHB KOIDOHUHEHTOB AHHAMHYHOCTH
JAONycKaeTcs onpenenasth No Gpopmyae

1
by =—"7" 358
bR

Ilpu npoeKTHPOBAHUH NJIABYUUX 3aTKOPEHHBIX COOPY)KeHHH HYXKHO CTpe-
MHTbCA, YyTOObl 06J1aCTH BO3MOXKHOH DaGOTHl COOPYXEeHHA HAa Pe30HaHCHBIX
rpatdukax ky(o, Ax) Golan yaajeHs oT o6JacTH pe3oHaHca.

HM3aMeHenne uyacToT cBOOGOAHBIX KoJeOaHHil 3asKOPEHHOTO COOpPYXeHHd
ZlOCTHTaeTCsl H3MEHEHHSIMHU: NePBOHAYANbHOrO HATSKEeHHs Lenell, NOTOHHOrO
Beca lened, MECT Pacro/ioXKeHHs LENHbIX onop, riy6HH, MacChl COOPYIKEHHS,
Macc MOABEelIeHHBIX K LenH Irpy3oB U Ap.

ITpu Hemasbix KoneOanMAX (HeJuHeilHAs MOCTAaHOBKA 3amay), T. €. Mpu
HeJIMHEeHHOR »KecTKOCTHON Xapakrepuctuke R (x), yactora A, cBOGOAHBIX TO-
PH3OHTAIBHLIX KOJEOAHUH 3aBHCHUT OT AMIWIUTYA @, KoJjeGanwuil, npH 3TOM

Ae=V B+ 0,73vaz, 359
R «
rue g Mo 360

K,
v—Mxnp' 361

IIpaxTnyeckuii HHTepec NPeACTABJAIOT:

BEJWUHHB! 4aCTOT Ay MPH 3HAUEHHAX AMITUTYA Gy, OOYCJOBJIEHHBIX A€fi-
CTBHEM PaCyeTHBIX BHEUIHHX CHJI;

BEJIMUYUHBl AMIIHTYA @y, NPH KOTOPBIX CJAENYIOT 3HAYEHHS YacTOT Ay,
6/1M3KHE K 4acToTe ¢ BOJH.

[Ipu npoekTHpoOBaHUKH MOTYT CTPOHTbCA HeJHHeHHbIe Pe30HAHCHBIE rpa-
$ukH a,;(c) Npy pasTHYHBIX IHAYEHHAX BHEUIHUX CHJL.

Onpenejenne BHIHYXAEHHBIX KoJieGaHUi NIaBYuHX 3aAKOPEHHBIX COOPY-
JKeHHH CBA3aHO C XapaKTepOM BO3IEeHCTBHS BHEUIHHX THHAMUYECKHX Harpy-
80K H NMPOH3BOAHTCA MO H3BECTHBIM H3 JIHTEPATYpbl PEKOMEHIALUAM.

l'opusonrtanbhas cocrasiasiomas H*gy HaTsxKeHUs uend B paboueM cO-
CTOSIHMU (OHA Ke FOPH3OHTaJbHAaf Harpy3ka Ha SKOPb) C YYETOM IHHAMHUYE-
CKOTO BOJHEHMS HaxoauTtes no popmysae

Hyy = Hy* 4- kA, 362

rae Hz*—FOpI‘ISOHTaJIbHaH cocTapJadioliass HATAXKEHHA Uenn B pa6oqu COCTOAAHHH MO pe-
3yJabTataM CTAaTHYCCKOTO pacuera;

kx — K03hdUUHEHT ARHAMHYHOCTH;

x — @MIUIMTYla TNonepeyHolt ropH3cHTaNbHON HarpyskH, ompejenseMasi 1o (opmysae
126(103).

[Tocne onpenenenns sHaueHust H*y; ocranbHble napaMerpel 3aKOPEHHs
onpegensiorcss no GopmyaaM 1414 CTaTHYECKHX PACYETOB, B KOTOPHIX BENHYH-
ny H*; cieayer saMmenuts Ha H*yy

TFopu3onTanbHylo Harpysky N, nepenaBaeMylo NJaByYHM NpPHYAJOM Ha
KOPHEBYIO YacTb B NPOAOJBHOM MO OTHOLIEHHIO K PHYaJy HallpaBJIeHHH, Ce-
AyeT onpexeasitb no popmyae
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Ny = Ny* 4 bRy, 363
rae N,* —nponospHas Harpyska OT NepBOHAUAJbHOTO HATSMKEHUS TOPUEBLIX CBA3EH;

Ry —cyMMapras npojosibHas Harpyska Ha IVIaBYYH{i npuyas C OLIBAPTOBAHHLIMH

cyaamu;

kn—le:;@(pnunem AMHAMUHYHOCTH, IpHHUMaeMBilt paBHuiM or 1,1 po 1,3.

Benuunna N, gomxkua npuHHMaTbes He MeHbllUelt pa3pblBHOTO YCHIHS
QU1 OJHOr0 IIBAPTOBHOIO TPOCA PACUETHONO CYIHA.

FopusoHTaNbHAs HArpY3Ka, NepegaBaeMas NJaByuuM NPHYAJOM Ha Kop-
HeBYIO YaCThb B TOMEPEYHOM 10 OTHOLISHUIO K [TPHUAY HamnpaBJeHUH, JOJKHA
ONpefeNsiTbCA C YUeTOM COBMECTHOH paGOThl KOHCTPYKTHBHLIX 3JIeMEHTOB, CO-
SRMHSAIOUIHX NPHYAJd C KOPHEBOH YacTblO, H CHCTEMb 3asFKOpPEHHS.

IMaaByyne HOKH MOTYT yCTaHaBJHBATHCA HA IKOPSX, Y GeperoBbix cra-
[IHOHAPHBIX COOPYXKeHHH, a TaKKe Yy rHOKUX WM XKecTKHX nanos. ITpyu pacue-
Te HArPy30K HA Najbl JO/KHBl YUHTHIBATBCSA: CX€Ma YCTAHOBKH NJaByyero
Jl0Ka y naJjoB, KOHCTPYKIIMH NAJOB H KPeIJeHUH J0Ka K naJjam, XxapakTepu-
CTHKH OTOOIHBIX YCTPOHCTB MEXAY H0KaMM H MaJaMu.

ITonepeunylo ropu3oHTaNbHYI0 Harpy3Ky N, Ha naJj oT nJaByyero JoKa
chaenyer onpenennts no hopmyJae
Rx + klle

Ny=1] —E 8 364

rae Rx 1 Ax— te xe, uro u B dopMynax 119(99), 124(101), 126(103);
1 — KOJIHYeCTBO 11aJ10B, BOCIPHHHMAIOIHX HATPY3KY;
ky — K03 PHLUHEHT AHHAMHYHOCTH IJIS CHCTEMBI AOK—HaJbl.

Yuer Qunamuru o0urouHo20 epy3a xa yenu. JlonOJHUTENBHBIMH HCXO-
HbIMH JAHHbIMH K RaHHBIM IIPH CTATHUOCKHX pacquax) ABJAIOTCH:

E — monyss ynpyrocry uenm;

Mrp — Macca rpysa ¢ y4eTOM NPHCOERIIHEHHOH MacCHl BOAHI;
Qzx, Oz — BeJMUHHB NPOEKUHI Ha OCH KOOPAHHAT aMMUIHTYAB! BHIHYKIAEHHBIX KoJeGaHuh uern-
HOH onopwl;

G — YacToTa BHIHYJK/AEHHBIX KoseGaHHuil,
Kpome YKa3aHHBIX, U3BECTHBIMHU TaKXKe ABJAIOTCA CaeAylollHe BeAHYHHDI, 1TO-
JyyaeMmbie CTATHUECKUMH pacyeTaMy (cM. peKOMeHIAlluH, NpUBeeHHbIE B [0-
nonHeHuy 7, . b u I'):

Hy*, Tope Vour & Moo Cocr Gg0 S*, sinay, cosays

PacyeTs! npoH3BOAATCA O NPUBEAEHHBIM HIXKE 3aBHCHMOCTSIM,

KosgphuineHt xecTKOCTH, NPHBEACHHbIH K TOuKe nojseca rpysa K Lenu
H 00yc/10BAHBaEMbIN ynpyroit paboToll BepXHero yyacTka IelH, onpenesser-
ca popMyaon

nd3iE
Co =35, 365

rae d — xanu6p ueni;

So.— I/HHA BEPXHEro yyacTka Leni.
KoatdduuuenTtsl kecmkocTedl, NpHBeeHHbIE K TOUKe MOJBeca rpysa K HemH
(npH ropU3OHTANBHHX U BepTHKAJBHBIX NepeMellleHusx rpy3a) u o6ycroBIH-
BaeMble paGoTOH Beell lenu OT KaK3a A0 SKOps, HaxoAsATcs no dopmynam

Kx = Cl -+ CO Cos agesin ®g; 366

T.

Ky=C;+ CysinZay + _;_A, 367
0

B KOTOpBIX KO3I(duumentst Cy, C; XapakTepu3yloT paboTy HHXKIIEr0 y4acTKa

Henx H onpeneasionca u3 Bblpa)Ke'HPlﬂZ

NpH 3aAKOPEHHH AJAHHUBIMH LeNAMH

afse
Cr =9 =S e — e 368
o Nac(Cac + a9) a3 (i3 — So)
G =G alsc TV —=5)) e — 2055 369
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NPpH 3aAKOPEHHH KOPOTKHMH UeNSIMH

¢ <
Ci=4q a (Lac + Ca0) 370
(S*+ S)("hc + "].Zc) —2a; ({3 + 2c)
I(Czc -+ Czc) + as](nac + "lzc) —q a3 (S* 4- S) 371
ay Sz -+ Czc) S*+ S)("lzc + "ch) —2a,y (L5c + Lao)
rae
~ cac 1
Mac = @y Arth o5& — 5 My} 372
§=aysh 2, 373
G = a2 (ch e 1). 374
g —/Bec eAVHALBI MJIHHB LlenH B BOJeE;
S* — A/MHa HHXXHETO YYacTKa Uenu OT rpPy3a Ao AKops (NpH KOPOTKiX Hensx).
Yactora ¢cBOGOXHBIX BEPTHKAJNbHBIX KoseGaHHii rpysa
=1 Kz 375

My

Benuynna mosiHoro HanGoJbILero HaTsHKEHHUs Leny B Lenioi onope (cra-
THYEeCKas u AHHaMHYecKas cOCTaB/AloMue)

T, = T2A+(a_z+%-ax) Coy sin . 376

Hpumep 84. OnpenenuTs OJHOE yCHIHe B LSNHO onope AJUNHON LelH
(puc. 164) ¢ noaBecHbIM rPy30M NPH HCXOAHBIX JAHHBIX A5 npuMepa 77, rae
TIpUBENEH CTaTHUecKHi pacuer. [lo naHHBIM CTaTHYECKOTO pacyeTa HMeeM:
kaau6p uenu 43 (d=43 mM); Bec 1 M gnuHbl uenu B Boge g=0,034 nc/M; Bec
B BOJE NMOJBelleHHOro K lenu npysa G=20,0 Tc; yuinHa BepPXHEro yyacrtka
nemu Sp=12,50 ™;

=385,0 T¢; Ty =4347 1¢; V,4, =258 r¢; [;=170,51 m;
Yo =1567,40 o; (= 12,06 M; a5 = 102941 u;
Voa 2578 H,* 35,0
sina,:T—-=W=0593 cosa,:r:w:OSO&

JLOMOJIHHTENbHbIE JaHHble: MOdYb ynpyroctd tenn E=450000 xrc/cm2=
=450 tc/cM%, aMIUTYABl BBIHYXAEHHBIX KOJeGAaHHH 1eNnHOH ONOPH Oy=
=a,=0,20 M; yacToTa BBIHYXAEHHBIX KoJeGaHuil (nmephoa Boun t=6,20 c)

2= _ 6,28 -t
Macca rpysa ¢ yueToM DpHCOEAHHEIHOH Macchl Boabl no dopmyne 357

20,0
Mp =2,30 9%1 = 4,689 tc-c2?/Mm.

Beauuniel koadpdpuunenros Cy, Cy, Co naxonarcsa no gopmynae 365, 368,

369:
3,14-4,302-450
CO = ——mr = 1045,055 TCIM;
) 'l B 5
C, = 0,034. 102941 12.08 = = 6,800 T¢/w;

(170,51 — 12,50y - 157,40 — 2-1029,41-12,0
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157,40 (12,05 -+ 1029,41)
1029,41- 12,05
1029,41 (170,51 — 12,50)
— 0,034 T755T —12,50):157,4 —2.1029,41- 12,05 — 0698 Te/m.

02 = 6,806

Bennunnsl xosdduunenros xkectkocreit Ky, K, Haxogsncs no popmyaam
366 u 367:

K, = 6,806 --- 1045,055.0,805-0,598 = 505,679 rc/um;
43,47
K, =0,698 - 1045,055.0,593* 4 1950 = 371,669 Tc/m.

Yactora cBOGOAHBIX BepTUKAJbHBIX KoJjeGaHuil rpysa no dopmysae 375

371,669 1
= —m-g—r: 8,903 ¢,

Benuyuna nonHoro Hau6oJblliero HaTSKEHHS LeMi B LeNHON Onope mo
dopmyae 376

505,679 1,013
Ty=43,47+ (0,20 + 371,660 0,20 ) 1045,055 8903 0,593 = 76,759 tc.

Npumep 85. Onpenesnts MoNHOE YCHINE B USMHON ONope KOPOTKOH Lennu
(puc. 166) c nogBecHbIM Ipy30M IPH HCXOAHBIX JAHHBIX AJst npuMepa 79, rae
npuBeleH cTaTuyeckuil pacueT. I1o QaHHBIM CTATHYECKOTO pacyeTa HMEeeM:
Kaau6p uenu 43 (d=43 mm); Bec | M aauHb venu B Boge ¢=0,034 Tc/M; Bec
B BOJE NOABEIIEHHOT0 K emn rpyda G=20,0 Tc; qnuHa BepXHEro yyacTka le-
mn So=12,50 M; piWHa HUKHEro yyacTKa Lemd OT Irpysa A0 AKops S*=
=50,0 m;

Hy# =350 1¢;  Ton=4575 1c; Vou = 29,46 T¢;
Noc = 48,68 M; (e =11,39 u; a; = 1029,41 u;

} Vs 2946 Hy* :
sinag = m b 0,644; oS ag = —f; =57 = 0,765.
HononuureabHble faHHEE: MOAYJb ynpyroctu tenu E=450 nchm?; am-
IJIHTYABl BHIHYXKAEHHBIX KOJNeOaHHH LenHOH onopul dx=a,=0,10 M; yactora

2 6,2
BHIHYX/I€HHBIX KoJeGanuii (nepron Bonn t1=6,20 ¢) o= 7” = % =1,013 ¢ L.
Macca npysa ¢ yyeToM mprcoeHHEHHOH 'MacChl BOIL Mo hopmye 357

My = 2,303—?8% = 4,689 Tc-C3/M.
Koadppuunent xectkoctu Co no popmyae 365
Co= ﬂ;l—?;{f—sq = 1045,055 Tc/m.
o Boipaxenusm 372, 373, 374 3Hauenus BCIOMOraTE/IbHBIX BEAHUHH

~ 113 1
Tae = 1029,41 Arth 555~ — 7 48,68 = 214,483 w;

~ 214,483 )
§ = 102941 sh o557 = 216,662 v;

foe = 1029,41 (ch %—;;‘% — 1) = 22,647 M.
ITo popmynam 370 u 371

1029,41 (11,39 -+ 22,647) pp—
(50,0 + 216,662)(48,68 - 214,483) — 2. 1020,41 (11,30 + 22,647) =11:979 c/m;

C,=0,034

18* 275



[(11,39 + 22,647) + 1029,41} (48,68 + 214,483)

Cy = 11,979 T029,41 (11,30 - 92,647
109,41 (50,0 -+ 216,662)
— 0,034 =55 5T7216,662)(45,68 1 214,483) — 2.1000,41 (11,30 - 22,647) — 1824 Te/m.

Mo opmynam 366 u 367
K = 11,979 + 1045,055-0,765-0,644 = 526,836 Tc/M;
45,7.
K, = 1,824 + 1045,055-0,644* 4+ -173% = 438,906 tc/m.
YacroTa cBOGOMHbIX BePTHKAJbHBIX KOJeOanuii rpysa mo gopmyse 375
\.— 1/ 138906
L=
4,689

Be/inunHa mosHOrO HaHOOJBIIET0 HATAXEHWs USNH B LENHOH ofope No
dpopmyne 376

=9,675 ¢~ L.

526,836 1,013
T, =45,75 4+ (0,10 + 138,000 0,10) 1045'0559,6T 0,644 = 61,250 Tc.

Honoanenue 9
ONMPEAENEHHE PACYETHBIX XAPAKTEPUCTHK CYJ10B

L. Tun cynua, ero ocHOBHBIE PA3MEPEHHS M COCTOANHE 3aTPY3KH LOKHDI
onpeneaaTbCs 3ajaHHeM Ha POSKTHPOBAHHE NMPHYAJIBHOIO COOPYIKEHHS MU
npHHUMaloTcst o HopMaM TeXHOJMOrHYeCKOTO POSKTHPOBAHUS MOPCKHX 1Op-
10B. OcTanbHble XapaKTEPUCTHKH CYNOB, HeOGXOAUMbIE JJISt BLIMOJHEHUS pac-
4eToB, ONpeJeaIoTCA B COOTBETCTBHH ¢ TPeGOBAHUAMH MOCCTAHAAPTOB Ha Ol

Tabauya 128

Pacuetiible XapakTepuCTHKH CyAHa Cnoco6 Al HCTOYHHK Onpenenenus

Tun cyxHa, ocHOBHble pa3mepes 3ananue wa NpPOEKTHPOBaNHe, CNPABOYBHKH OC-
HHA H XapaKTepHCTHKH HOBHBIX TEXHHKO-3KOHOMHYECKHX XapaKTePHCTHK

cyios, Taba. 134 u 135

JOuHaMHueckHe XapakTepHCTHKH | CnNPaBOYHHK OCHOBHBIX TEXHHKO-IKOHOMHYECKHX

CyaHa XapaKTepHCTHK, MACHOPT CyRHa, uuggapmannu 06
ocroiiunBoct, GopMyasr B Taba. 1
IMaowans napycHocTu CnpaBsOYHHK OCHOBHBIX TEXHHKO-IKOHOMHYECKHX

XapaKTEPHCTHK, TAacNOPT CyAHA, YepTeXH 06-

wero suja, uudopmanns 06 ocroiiunBocty, dop-

myan 386 n 387

fpotaxennocts npsMoauneiinoii | TeoperHueckue ueprexu cynos, dpopmysa 388
yactu 6opra cyxua

IMpounocTs M MecTkocts Gopro- | Kaacc Perncrpa cyawa n raba. 133,¢ n 133,6
BOT'O MEPeKPBITHS CyIHa

peleseHHe OCHOBHBIX xapaKTepucTuk cyaoB, [Ipasna Peructpa CCCP u Peu-
noro Perucrpa PCOCP, no yeprexaM, nacnQpraM, clipaBOYHHKaM OCHOBHBIX
IKCIIYATALMOHHO-TEXHHUECKHX XapaKTePHCTHK CyioB, HudopMaunn 06 oc-
TOMYHBOCTY M NPOYUM HAOKYMEHTAM CNpaBOYMHONO XapaKTepa.

ITpn 3TOM XapaKTEepPHCTHKH CYJAOB, 3aBHCSIIHE OT CTENEHH ero 3arpysKHy,
paccMaTpHBAIOTCs AJA TpeX cjayyaes: B npy3y, B 6ajjacte H mOpoXKHeM; B
cJryyae OTCYTCTBHS AaHHBIX O XapaKTePUCTHKax cyloB B faJjiacre KONycKa-
€TCSl X OTpeAeNATbh KaK CpefHee 3HAaueHHe MeXIY BEJHYMHAMH COOTBETCT-
BYIOLHX XapaKTepUCTHK I CYJOB B IPY3Y H IIOPOXKHEM.

ITpy BEIIOIHEHAE PACIETOB MOXKHO IMOJNB30BATHCS JAHHbIMH, BKJIOYEH-
HbIMH B Ta6J. 128, npuBEAEHHbIMH HHXKe NPHOJHKEHHBIMH QopMysaMu AJs
ONpeAe/IeH s PACUETHHIX XapaKTePHCTHK Cy4oB, 0GOOLIeHHLIME paCcYETHLIMA
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Tabruya 129

XapaxrepucTitka CyaHa

dopMyaAn AN NPROINKEHHOTO BHIYNCICHHT
AVHZMHYECKHX XAPAKTEPHCTHK

1 2
Mepnon co6ersenioii  GopTomoil | a) =~ 4VT,
KauKH CYAHA, Ty
OPIHEHTHPOBOYHO;
B 377

[Tonepeunas MeTauenTpHuecKas
BLICOTA, My, M

Boapulirenne ueHTpa BeAHUHHBI
Haj OCHOBHOMH, 2, M

Bossuimenne nenrtpa
HAL OCHOBHOH, Zy, M

TAXKECCTH

[Tonepeuunift MeTauenTpHueckuii
paauye, r, M

AGcumcca UeHTpPa TAWECTH cya-
Ha x,, M, OTCYHTBIBAEMAf B KOP-

MY OT MHAENEBOro CceYeHus

OpaMHATA  TOUKH MPHAOKEHHS
HArpy3KH OT HaBaaa CyJAHa OT-
HOCHTENBHO ero meHTpa TA-
weceTH y, M

6) 19=Cv—h_:

6oJiee TOUHO,

rae T —ocafka cyaHa, M, NpH paccMaTpHBaeMofil
aarpyake; B — mupuHa cyAHa, M; Ay — nonepey-
Has MeTalleHTpuuyeckas BbicoTa, M; C=0,78--0,81
Iast rpysosbix 4 0,85 and rpysonaccaXHpCkHx
CyloB

hy=2c+r— 2, 378

rjie 2.— BO3BblIl€HHE LEeHTPa BeJHYHHLI HAA OC-
HOBHOM, M; 2g — BO3BblLIEHHE HEHTPa THKECTH
Hal OCHOBHOH, M; r — mnomnepeunblii MeTal@HTPH-
Yeckuit paauyc, M

2,=05T ]/%‘

rae @ — Ko3(pPUUHEeHT NONAHOTL BATEPAHHHH, Bbi-
yucageMblii KaK OTHOLIEHHE [J0NIaJH CeYeHHS
JMauHoil BaTepaunHM npu ocaike T K naomanu
ONMHCAHHOTO NPAMOYTOJbHHKA, HMELUEro CTOPOo-
HaMH¥ JMHY H WHPHHY 3TOro Cevehusi; 3 — KO-
addunuent obuteii noauoTH (NOAHOTHI BOAOU3-
MelleHHA), BblUMCASeMblil KaK OTHOlleHHe 06b-
€MHOrO BOJIOM3MENIEHHS <CyAHa TNpW AaHHOMN
ocaake T k o6beMy ONHCAHHOrO NPAMOYroOib-
HOrO mapailefenunena, HMeOUIero CTOPOHAMH
JUIAHY, WHPHHY H OCanKy CYZHa 1O BaTePAHHHH
NPpH paccMaTpUBAEMOH 3arpyske

379

2g =EH,, 380

rae §=0,70 naq cynos nopoxuem; & =060 nas
cyxoB B Oannacte; § = 0,55 na9 Cyf0B B NMORHOM
rpy3y

381
rae K, ~ 0,086 — 0,089

X, ~0— xas CyAOB B MOAHOM FPY3Yy,

X, = (0,015 + 0,025) Lyg-— naa cynos no-
POXHeM NPH LEHTPATbHOM pacrojioKe-
HWH MaUIMHHOTO OTHeNeHHd;

X, = (0,07 - 0,09) L,¢—ana cysos no-
POXKHEM NPH PacNONOWKEHHH MaUIHHHOIO
OTHeNeHHs B KOpMe

ly=T—zg+ 1 383

rae lo—— BHICOTA PacHOJOXKeHus cepeluibl 0T6oii-
HOro yCTpOoiicTBa Hax BOAHOH NOBEpPXHOCTbIO, M

382
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ITpodoaxcerue maba. 129

1 2

Panuyc nHepun CyAHa OTHOCH- B
TeAbHO LEHTPAAbHOH NPOJOADL- pp=C 9 384
HOH TrOPH3OHTANBHON OCH, pg, M

Pagnyc mnepuuu CyaHa OTHOCH- /9
TeAbHO INEHTPalbHOH BepTH- b
KaJbHO# ocH, Por M Lan
034
632 7
430
-
024536 57 95 09
[Tepron co6cTBeHHOH BepTHKaNb- . (¥
HOHl KaukH Ty, ¢ = 2n ag 385

XapaKkTePHCTHKAMHK MOPCKUX cyaoB (Taba. 134) u XapakTepucTHKaMH CyI0B
BHYTpeHHero nJjaBanus (rabna. 135).

a) [nowans GoKOBON napycHQCTH cyaHa Fy, M2, onpenensercs B 3aBH-
CHMOCTH OT THNA CYAHA H er0 HauGoJblluell AJMUHB Lyg MO BBIpaKeHHIO

Fy=fsl%, 386

re [ — KosthuieHT, onpeneasembiit no Tabn. 130; B UHCAHTeNe HPHBEAEHL 3HAUEHNS 3TOTO
Ko3(pHuHeHTa AAS CYAOB B NMOANHOM rPy3y, a B 3HaMeHatele — A4S CYAOB NOPOXKHEM.

Tab6aruya 130

Beanunubl xoadduusierta f x fpH nanGoapmed AauHe cyaHa Lu6' M

Tunb cyRoB
50 100 150 200 250 300
0,10 0,10 0,10 0,09 0,09 0,09
I'pysonaccaxupckhe 012 012 012 oaT 0T 810
Cyxorpysusie  06uiero 0,06 0,06 0,06 0,06 _ _
Ha3Ha4yeHud 0,10 0,10 0,10 0,10
0,08 0,06 0,05 0,05 0,04 0,04
Tauxepnl H Gaakepnl 016 0.10 0,10 0,09 ()_,08 0.08
0,09 0,09 0,09 0,08 0,08
PriGonpombicnoBbie 013 017 (),T O,T W —

Hns cynoB, HMEIOMIUX MaayGHBIA IPy3 (AeCOBO3LI, KOHTEHHEpHbIE cyaa
# NpOY.), HeOGXOAHMO LONONHHTEIBHO YUHTHIBATh GOKOBYIO IIOILAAb napyc-
HOCTH Tpy3a, pacnosoXKeHHOro Haj YpoBHeM (abinbopTa.

6) Ilnomans noGoBo#t mapycHocTH cyaHa Fy, M2, onpenensiercs B 3aBH-
CHMOCTH OT THIIAa CYAHA ¥ €ro WupuHsl B no ¢opmyne

Fy=f,B?, 387
rae fy — xosbdunuent, onpeaeaseMsii o raba. 131,
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Tabauya 131

Bexuuuna xosdduunenra fy

Tunw cynos
CyAa 8 rpysy |CyAa NopoxHeM
I'pysonaccaxupckue 1,20 1,30
Cyxorpysnble o6mero HasnaueHus 0,95 1,20
Tankepbl U Gaaxeps 0,90 1,20
PuiGonpombiciioBbie 1,10 1,30

B) IlporsakenHocTh npaMoauHefiHOR wacTu 6opra cyaHa ls, M, onpene-
JSIeTC B 3aBHCHMOCTH OT THIIA CYJIHA H ero HauboJibluell NAHHB 0 hopmyJe

ls = aglys

388

the a¢ — Ko3hduuneHT, onpeneaseMul no Tafa. 132, rae B ducanTeNle NPHBEAEHLI 3HAYEHRA
3TOTO KO3(h(dHIMeNnTa A4 CYA0OB B MOJIOM TPYy3y, a B 3HaMeHaTesNe — AJA CYRZOB NMOPOKHEM.

Tabauya 132

Beauyunnl xoshpunnenra ag npu HauboabLIe
AJHHE CYIHA LH(), M
Tunm cypos
50 100 150 200 250
0,28 0,28 0,30 0,34 0,35
pysonaccaxupekue 00T 004 097 029 030
0,36 0,36 0,37 0,40
Cyxorpysiible 06niero nasHauens 097 056 099 030 —
0,36 0,44 0,47 0,48 0,50
Baakepur 0,78 0,31 0.36 0,38 0,40
0,30 0,35 0,38 0,40 0,42
Tanxepn: 0,20 0,21 0,24 0% | 0328
0,38 0,38 0,40 0,42 0,44
Poi6onpoMblCa0BLIE 096 098 0.30 030 033

2. ITpoyHoCTs GOPTOBOTO MEPEKPBLITHA MOPCKUX CYLOB U €ro ¥XecTKOCThb
MOTYT ObITL PacCYHTAHLI N0 Npele]bHON HArpy3Ke Ha IJacTHHY 60PTOBOMH 06-
LIHMBKH, XECTKO 3a/e/71aHHYIO Ha ONOPHOM KOHTYpe, 00pa3oBaHHOM LIIAHTOY-
TaMH ¥ CTPHHT@PAMU — NPH NONepedHOH cHcTeMe Hafopa cylHa — U pPaMHbI-
MH WINaHroyTaMK H NPOAOAbLHLIMH OaJKaMu — IIPH NPONOJBLHON CHCTEME Ha-
6opa, ecau B cooTBercTBHU G Ilpasunamu Peructpa CCCP npuusate Hanps-
AeHHe B Kpalinux pubpax pasubiM 0,9 oT npenesa TeKyuecTH mMarepuasa o6-
wWuBKU. [dus o6/erdeHusl STUX DACUETOB MOXKHO BOCMNOJb30OBATLCH MAHHBIMU
Taba. 133, a, rae B 3aBUCUMOCTH OT Kiaacca Perucrpa u HauGosbliei NJIHHDI
CyJHa B YHC/IUTeJNe NpHUBeleHbl NpefebHble HAMPY3KH Ha | M aJauHB OGopTa

Tabauya 133, a

XapaxreplicTuka 60pPTOBOIO NePEKPLITHA
no xnaaccy Pernerpa CCCP

Bennuuab npeneabHbiX HArPy30K Ha 60PTOBOE Mepexpbi-
THEe MODCKMX CyAOB, TC, Ha 1’ M [Afudbl 60pT& B ropusoH-
TalbHOM HANpaBieHHH (YUCANTE]b) M, TC/M3, (3HAMeHaTe/hb)

npy HanGoAbued ATUHE CYAHA L q) M

50 | 75 | w00 | 150 | 200 | 250 | 00
BopTosoe mepexpuitHe ¢ aeX0BbiMu | 45 57 | 70 ( 95 ( 120 | 144 | 169
nogKpenaeuusiMu mo kareropuu JIy | 70 85 100 | 133 | 164 | 197 230
u J
Bopioaoe nepekpoiTHe ¢ nefosbl- | 30 42 | 54 | 76| 99112 145
MM MojKpenJeudsMH MO Katero- | 5p 66 80 106 | 1382 | 160 186
pun JI.
Bopro:foe nepexphitHe Ges aego- | 15 26 | 37 58 | 80 | 101 122
BBIX NOAKpenJeHuii 40 46 50 60 70 78 87
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CYZHa B TOPU30HTAJIBHOM HANpPaBJEHHH, a B 3HaMeHaTe/ e — Npefie/bHble 3Ha-
yeHHsl yleJbHbIX Harpysok, mc/mM%; B Taba. 133,6 npuseLenbl OpHEHTHPOBOY-
Hble 3HaYeHHs] HauMeHblIel XKeCTKOCTH GOPTOBBIX NEePeKpHITHI CYAOB.

[Ipn ompenenenun npefe]bHHIX HArpy3oK Ha GOPTOBEIE MEPEKPBITHS
MOPCKHX CYJA0B HEO6XOAHMO YYHTHIBATH, UTO AJ% CYLO0B, HMEIOLHX MPOAOIb-
Hywo cuctemy Habopa B cpemHeil 4acTH KOpHyca, NPOTSKEHHOCTh OMOPHOrO

Tabauya 133, 6

Tunb cyaos km, TC/M

Mopckue
pysonaccaxupckue 1.104
CyxorpysHble 0o6l1ero HasHaveHHs ,5.10¢

0,5
Tankepbl H Ganxepbl 0,5
Pri6bonpoMbicaoBbie A06bIBaIOLIHE 0,5
Pri6onpombiciosbie nepepabaThiBaioniHe 05.
Cyna BHYTpeHIIeTrO IJaBaHUs 0,51

KOHTypa B TODH30OHTAJbHOM HallpaBJieHUH MOXeT HMMeTb NJUHY mNOopsifKa

3,0 M; mo3TOMY pasMepbl OTGOHHEIX YCTPOHCTB AJS TaKHX CYJOB JOJKHBI

HMeTb TOPU30HTAJbHBIN pasdMep B IPOAOJIbHOM HampaB/eHHH ne MeHee 3,0 M
1M 060PYLOBATHCSA COOTBETCTBYIOIUM paclpeReNHTeNbHLIM IIHTOM,

IlpenenbHoe 3Havenue Harpysku Hx, Tc, Ha GOPTOBOE NEPEKPLITHE CYAO0B

BHYTPEHHero n/laBaHyus MOXeT ObITh ONMPEAeNeHO MO BHIPAXKEHHIO:
H, < Lys — 20, 389
Tabauya 134

- JlinefiHnie XapaKTePUCTHKH, M IMapycnocts, m? *
T = Py = e
g Hauna Ocazka Mporanes- Ty Iy :
g |2 CPeAHST | pocts mpsaMo- o
21N L AuHEAHOR =
N ] 2 £ Bhico- . qacti 6opra, b3
E g | ™ 2 in- 60Tpa‘ra & ls <
2 o 2 e s s %
g :‘ g §~;= "B < H > 3 E z | 2%
Il - w 3 -
2| &]% |3 SHEHEBEIRER L
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15
[pysonaccaxupckue
0501 ] 601 54| 82| 33| 3020 17| 151 380 430 80 90| 35
1 103 68] 621 100| 37 321}21 20| 17| 480 | 550 120 130 | 3,7
2 105 84 77125 52| 3625 25| 21| 720 8201 190 | 200 | 4.1
3 |08 (1001 92| 138] 65| 4230 | 30| 26 (1000 1150 230 | 250 | 49
5 |1,5 [120( 111 } 162| 7,7/ 5036 | 37| 321450 | 1650 290 | 310 | 57
7 (22 |130f 120|174 87| 58| 44 41 [ 35 (1690 | 1930| 360 [ 390 | 6,7
10 13,3 |140| 128 | 192 10,0 68 | 48 | 44 | 391940 | 2220| 440 | 480 | 7,7
15 |5,0 [160f 146 | 21,5]| 11,8 8,0 | 54 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 1275] 244 | 30,5} 23,0{10,0 | 6,8 | 102 [ 91 (6940 | 8080 1100 | 1200 | 11,6
75125 1330] 280 | 35,0 28,0]11,0 | 7,2 | 132 | 118 |9640 | 10300 | 1500 | 1600 | 13,0
CyxorpysHbie o6ulero Ha3Ha4e€HHS
1106 50| 47| 84| 38| 34 (18 | 17 | 12 19C | 270 | 70 80 | 39
211,21 70| 60| 105} 52| 40120 | 24 | 17 370 | 540 | 100 130 | 45
311,81 82 72712060 46121 | 29 | 21 450 | 730 | 140 170 | 52
6132 (100f 88138 72| 5523 ] 36 | 26 | 700 | 1050 | 180 | 230 | 6,2
714511121100 | 152} 82| 63|26 | 41 | 30 | 860 | 1300 { 220 | 280 | 7,0
10 16,6 {125 113 | 16,8196 | 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 | 91
20 114 |160| 146 | 21,2{12,3| 9,0 | 3,5 | 62 | 46 ]| 1650 | 2560 | 430 | 540 | 9,9
30123 [185]| 170 | 23,2|14,0 1100 { 38 | 71 | 53 | 2100 | 3300 | 510 | 650 | 11,1
50 [40 212|196 | 27,5]/16,0 1120 | 50 | 86 | 65 §3230 | 4210 | 720 | 910 |13,3




TTpodonsicenue mabn. 134

ife s s s e 7 sf[ofw|[n]n]nB]ul|s
Baarkepn
55| 51123 | 37| 29| 450 750 | 130 | 170 ] 58
65| 57124 42 | 32| 570 | 940 170 | 220 | 6,4
76| 63|26 | 481 37| 6401070 | 190 | 260 | 7,0
90( 72|28 | 56| 44| 8901500 | 240 | 320 | 79
105 80|29 | 68 ) 54 (1150|1980 310 | 410 | 89
11,7| 86| 3,0 73 | 57 | 1340 | 2310 490 | 9,5
132 95|31 | 8] 77 {1680 | 2980 | 500 | 660 | 10,6
150 108} 3,2 | 104 | 83| 2210 | 4020 | 730 | 970 | 12,1
17,51 12,2} 34 | 114 | 91 | 2530 | 4680 | 920 | 1200 | 13,5
19,81 13,6] 3,6 | 126 | 100 | 2850 { 5400 | 1100 | 1400 | 15,2
21,0 14,6( 3,8 | 135 | 108 | 3070 | 5920 | 1200 | 1600 | 16,6
225) 155] 4,2 | 144 | 116 | 3290 | 6420 | 1400 | 1800 | 17,1
24,0] 17,0] 4,8 | 156 | 126 | 3600 | 7200 | 1700 | 2200 | 19,0
TaHxepn
48f 44122 26| 16| 350 | 580 90 | 120 49
52| 48|23] 30 18| 440 730! 140 | 190 53
63| 54(24 | 37| 23] 6101030 | 200 270 6,1
72| 60|24 42} 25| 7601280 | 240 | 320 67
84| 68|25 48| 28| 950 | 1640 | 310 | 410 7,7
96| 80|26 | 57| 36] 1240 | 2140 | 380 | 500 | 8,0
106] 86|27 | 62| 40| 1450 | 2530 | 450 | 600 | 9,5
12,5/ 98|28 | 74| 48| 1810|3240 | 610 | 810 109
146| 11,41 3,0 | 90| 60| 2350 | 4330 { 760 | 910 [ 12,7
17,0 13,0} 3,3 | 101 | 67 | 2680 | 5020 | 970 | 1300 | 14,3
18,8 14,0] 3,5 | 112 | 75| 3050 | 5850 | 1200 | 1400 | 15,6
20,3| 15,11 3,8 | 121 | 82 | 3290 | 6400 | 1500 | 1800 | 16,7
22,01 1601 4,2 | 129 | 88| 3520 | 7000 | 1700 | 2000 | 18,0
24,01 17,61 4,8 | 144 | 99 | 3840 | 7900 | 2000 | 2400 | 19,6
25,5] 19,01 5,2 | 156 | 108 | 4140 | 8700 | 2300 | 2800 | 21,0
52,01 26,5| 20,0 55 | 162 [ 112 | 4280 | 9200 | 2500 | 3000 | 22,0
PoiGOonpoOMBCAOBH €
40( 37(18 |21 | 15| 350 | 430 | 70 80 | 42
481 40|21 | 23 | 16 | 390 | 490 | 100 | 110 | 45
60 46|27 | 26 | 19 | 490 | 610 | 130 | 160 | 5,1
681 50|30 29 |21 | 560 690 | 170 | 200 | 55
82| 561341 35 | 26 870 | 1090 | 290 | 290 6,3
96( 60|35 | 42 [ 31 | 1110 | 1440 | 300 | 350 | 6,7
11,0| 66736 | 51 | 38 | 1480 | 1960 | 360 | 420 | 7,5
130 7,71 39 | 65 | 49 | 2300 | 2940 | 440 | 520 | 8,6
148 88|41 [ 74 | 56 | 2920 | 3770 | 510 | 600 | 94
17,01 10,7| 4,5 | 83 | 63 | 3350 | 4330 | 600 | 710 [ 118
20,5 13,01 55 | 97 | 74 | 4200 | 5470 | 740 | 870 | 14,3
Jlegoxoant H GyKCHPil

0,5/ 0,1 60| 36| 34 9 7] 260 | 300 250 | 200 | 4,0
1103 65 40( 361 10 8 | 330 380 260 | 290 | 45
2107 73| 47| 41| 12 9 | 470 | 540 | 280 | 310 | 52
3 (10 80| 54| 46 14 | 10 | 600 | 690 290 | 320 | 59
5 |1,7 94| 67{ 541 16 | 12 800 | 940 | 330 [ 370 7.2
7126 104 7,71 6,1 18 | 14 | 960 | 1120 | 370 | 410 [ 86
10 |38 12,0| 88| 671 21 | 15 | 1160 | 1380 | 430 | 480 [ 96
15 16,0 146] 105! 78| 24 | 18 | 1470 | 1750 | 540 | 600 [ 10,9
20 8,0 17,2 12,0] 87| 28 | 20 | 1810 | 2180 | 660 | 730 | 13,0
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Tabauya 135

= <
Bonousme- |{labapithbie | Ocaixa |3 § E s
uleHve, D, | pa3MepH, cpenuss, | 5 B %) 4
TC M M < =5 o
12 |5 |2
5 = §°': o
Tun cyaHa ?.“ . <= Es at" E‘.
2 ~ | 8 |8o BT | 2% |
g P 2 « = ] RN 3 :
& Stle| 13 | 218 &lealas| 88 |5
s | ¢ 2| &g |&E|&|5|gnEe|gd e
e 2| s g5 |§]c]&|aE|a8 a8 s>
1 | e |3 |45 6| 7|8]9|w|lu ||
[Taccaxkupckue
pysomnaccaxupcxnii
IRHU3eJb-3JeKTPOXOJ 20 ,0¢(2385(2068{121,4 (16,8 [2,44 (2,18 (5,0 | 53,0 (1125 | —
I'pysonaccaxupckuii
TeIIOX0 588 ,O“|1546]1228| 95,8 (14,3 13,42 (2,05 4,3 | 46,0 845 | 135
'pysonaccaxupckuii
TENJOXOJ, 20—-37 |,0<[1473|1237| 96,0 (15,0 12,39 12,1014,3 {1 41 | — | —
Ipysonaccaxupckuii
auzenp-sgextpoxonl 785 ,O“|1000| 825} 80,214,011,9 (1,6 [3,15| 44,0 593 | —
'pysonaccaxnpckuit
TEIIOX0N 860 |,0“| 863| 705! 77,0[15,211,45(1,22 (3,4 | 47,0 629 | 100
Ipysonaccaxupckuii _
TEIJIOXO0x 646 LM«| 774 609] 65,2 {12,0{2,2211,85(3,7 | 32,0] 410 | 95

[Taccaxupckuit A1BYyX-
KOpfycubiil TenIo- it
X0 (KatamapaH) P80 {,M«| 855| 758} 70,0{16,111,98 (1,82 (3,3 | 40,0 513 | 150

I'pyzonaccaxupckuit

TeNA0X0x 305 ,M«j 800[ 681f 78,0(10,5(1,36(1,18(3,4 | 47,0 600 | 80
Ipysonaccaxupckuit
napoxox 737A, |,0“| 542| 475] 72,8152 (1,2011,06 3,0 | 80| — | —

| 737/205 |, P
[Taccaxupckuil gByx-
KOPNYyCHBIH TenJo-

X0 (KaTamapat) 939 P« 2011 260| 44,5113,311,5311,3112,75| 21,0} 220 | 95
Osepubiit naccaxup-
CKHIl Ternnoxoj 935 ,0¢“1 191] 158 45,01 7,011,5211,3412,5 |23 | — | —
INaccaxupcknuit ren-
J0XO N 730 L, 0“1 180| 157f 42,5(7,10{1,47 (1,35(2,6 | 20 | 192 | —
623
1570
1630
623/252
Iap
[Taccaxupckuit Ten-
10X0] 33/A |,P*] 186] 150} 49,8| 8,3{0,7410,6 12,6 | 28 [ 205 | 52
To xe P35 |, P<] 116| 78| 38,2 6,5|1,221097 (1,7 | 24 | 305 | 64
. P51 |, P«| 101} 83| 38,2| 6,6(1,13|0,80(1,7 | 24
. 839A |,0¢ 78/ 63| 29,6(52(1,241,0812,4 | 9 | 100 | 19
» 544 |,P«| 53| 40] 27,2| 48109 {0,74{14 | 7 58 | 16
[Maccaxupckuii Ten-
JOXOJ HA TOJBOJX-
HbIX Kpblabsx ,Pa-
KeTa“ 3403 ,0¢ 25 18 27,0] 50(1,8 |[1,8 108 | 26 70 | 18

[Maccawupckuii ten- .
JOXO0J Ha NOJBOX-
HbBIX KPbUIbAX ,Me-
Teop* 342 ],0¢ 52| 33/ 346) 9523123 16 | — | 115 ] —

ITaccaxupckui raso-
Typ6oxox Ha mox-
BOJAHBIX KPbLABAX
»DYPEeBeCTHHK " 1708 |, 0« 71| 44| 432| 74120 |20 | — | — | 130 | 35

OnbiTHO® Taccaxup-
CKO€ CYJHO Ha BO3-
AyIIHOH nopyumxe
tuna ,Copmosuy® 1872 |, P« 371 25 29,2]11,310,3710,321 — | 14 | 102 | 35
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IIpodoaacenue maba. 135

1 2 3| 4] s 6|7|s|910[11 12 |13

[Taccaxupckuii Ten-
JIOXOX Ha BO3AYII-
HOH NOJYIIKE THIIA
., OpbKOBUAHHH",
»3aphuua, 1435 |,J1“|146] 9 22,3 | 40/0,56{0,49]| 0,8} 21 | 43 | 10

FpysvuBnie caMoOXOJgHDbE

CocTaBHbIH CyXOrpys-
HbIl Tenaoxox rpy-
30MOA'bEMHOCTLIO

10000 Tt 1566 |,0“|13360|4570]238,3 |16,7 [ 3,98/1,78 | 5,5 [110+|840-+-| —
CyXxorpy3sHblii Tenjo- 80 | 560

xon rpysonoabeM- | 507A u

Hocre0 5300 T 507 |,0¢[6730[1267|140 (16,6(3,5 [0,74] 5,5| 105 | 750 | 185
CyxorpysHslii Temio-

Xon rpysonoanseM- | 2—95A |,M*“14062|1212(114,0(13,213,44 11,121 55| 90 780 1155

HOCTbIO 2700° T 1557 |P,4C|4097|1263{114,0|13,2 [3,50 |1,17 ] 5,5| 90
Cyxorpysunifi Teniuo-

XOJ TPY30TOLbEM- 781  |P,:C{3121)2338] 96,0 113,313,34 (2,58 5,5| 57 | 530 | 132

HocThio 2000 T 21—88 |,0¢|2800[1212{103,5112,4 2,81 (1,30| 49| 65| — | —

Cyxorpy3nbiii Tenno-
X0 rpy30noxbeM-
Hocthio 2000 T 576  1,012740[1487] 90,0(13,0(2,85]1,58| 4,87 53 | 445 | —

CyxorpysHuiii Tensno-
X0x rpysonoxbvem-| 1810 J
HOCTbIO BT | pec|2695| 905( 88,0(12,3{3,3 (1,24] 82| — | — | —

Cyxorpyaublit Terio-
XO& TIPY30NOIbEM-
HocThio 1300 T 936 |,0«[{1830| 626| 86,411,62,25(0,95]| 40| 64 | 402 |88

Cyxorpy3suuii Temmao-
XOX TIpy30NOLbeM-

Hoctoio 1000 T 573 ,0¢|1503| 813| 80,4111,0(2,25(1,31| 3,5| 55 |.422 | —
CyxorpysHelii Tenjo-
XOJ TPy30NOLBEM- PuH

HocTbio 1000 T 1000/800 |, M «|1636] 636| 78,0 [11,0(2,4 {1,03] 3,7| &5 | — | —
Cyxorpysublit AByX-
KOPNYCHbIH Tero-
X0 T'Py30n0LbeM-
nocrsio 1000 T P-19
Cyxorpysneii TenJo-
XOA-III0Ia 1K
TPY30I0AbEMIIO-
cThio 800 T p-40 |,0¢|1159] 314 68,41{14,4[1,550,47] 2,01 39 | 255 | 112
CyxorpysHsiii Tenuo-
XOX rpy30NOxDbEM-
HocThio 700 T 276 1,0¢1000| 300f 67,3 | 8,5{2,1410,63] 2,6 45| 350 | —
Cyxorpysublii JIByX-
KOPIyCHbIH TenJo-
XOJX-Naomanxa
rpy30mMobeMHO-
cThio 600 T 829 |,0« 979 426| 76,2 (15,5(1,87]0,93| 3,0f 33| — | —
CyXOrpy3Ho-HaluB-
HOH TellIoXok rpy-
sonoabeMuoctbo | 414H u
600 T 4145 |,0«; 828 217| 65,0 (10,411,50[0,45} 2,01 46 | 288 | 90
Cyxorpysubiit Tenio-
XOJl I'PY30N0NBEM-
noctbio 400—600 1| 765A |,0¢ 837| 272 65,6 9,611,8210,65{ 2,4| 3] 305 | —
CyxorpysHblil TenJso-
XOJ rpy3ononbeM-
Hoctheio 300 T 898 |, P} 414| 107] 52,3] 7,311,37(0,38 | 22| 38 | 169 [ —
CyxorpysHolii Temnuao-
XOJ rPY30MOAbEM-
nocreio 150 821 |,P“. 2551 99 43 | 7,4|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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MIpodonscenue maba. 135

1 ] e |3 4afls)e6 | 7]s|ojwo] n]we s
Taukepu
Tanxep rpysonmoabeM-| 588 _
HOCTBIO 5000 T 550 |, M [6400{2880/132,6 (16,9 13,52 (1,64 [1,98| 89 | 800 {200
Tankep rpysononem-
HocThio 3000 T 587 ,0*14000;1690;110,2 113,4 13,30 1,44 | 48| 86 | 666 | 440

Tankepnt  rpyso-
noabvemMuocteio 1500f 1754A |, P« |1783] 570 86,7 13,01,98(0,67] 25| 49 | — | —

1 1000 T 17545 |,0*|2297; 736| 88,3113,012,5210,89| 3,2| 50 | — | —
Taukep rpysononmnem-
nocteio 600 T P42 |, 0¢[ 965] 387] 66,0{9,54 12,08 0,92 2,8| 43 | 328 | 82

Fpy3bn HecaMoXopgHHe

CGopHeliii cocTaB rpy-
300X HBEMHOCTLIO
17000—1800 T Ha
OTKDPbITHIX Oapikax

TPY301ONBEMHO-

crbio 2100 1581 |,0+|2364|307| 57,8 (14,0(3,5 |0,56| 4,8] 48 | 130 | —
Becnany6unas Gapxa

T PYy30MOA’BEMHO~

cTbio 3000 T P-29 |,0%3480, 479 86,5[17,5(2,8210,50 | 4,0f 47 | 310 | —

Bapxa-naowanka rpy-
30MOABEMHOCTD IO

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 [15,0]2,03/0,38 ] 25| 65 | 203 | —
YHnbuuupoBanHas

Gapxa-niaomanka
rPY30MO1beMHOCThHIO
1000 t 942 |,P*|1250{251| 66,2 14,0 (1,57 (0,36 2,0 34 | 196 | 50
Yunduuuposanuas
Gapxa-niomanka
rPY30N0ABEMHOCTBIO
600 1 943 [,P“| 787|187} 58,3 (12,0(1,37 (0,371 2,0} 33 | 144 | —
Yunduuuponanuas :
Gapxa-nuomanka
FPY30M0ABLEMHOCTBIO
300 T 944 |,P*| 409|109] 46,5|10,0 (1,10]0,33| 2,0} 16 | 76 | —
Haansuas 6apxa rpy-
30MOXb EMHOCTHIO

3000 T P27  |.3P*[5060| 458 [111,220,5 [2,60 |0,25 [285 | 84 | 400 | 91
Hanusnas 6apxa rpy-

30N0’LEMHOCTBIO

2050 t 459H 1.3P.]2310{254 | 78,3 [15,412,2810,31 |25 | 66 | — | —

Toakayu—O6YKCHPH

Tonkau-6ykcup Mou-
HOCTbI0 4000 3.ac 947 [,0“{1106(861| 52,3{13,8(3,0612,6 | 4,3| 41 | 369 | 150
Toakau-6ykcup Mou-
HOCTBIO 2000 3ac 428 |,0*] 6611535| 454{12,0(2,0 |1,69] 33( 33 | — | —
Toakau-6ykcup mou-

HocTbo 800 sac 758 AM |,0¢| 423|352 40,8| 862,11 (1,8 | 32| 26 | 200 | 76
Toaxau-6ykcup Mo

HOCTbIO 450 3ac P45A |,P“| 216[193} 32,2| 7,8{1,41(1,29! 2,7| 18 | — | —

Mpumeuanue [las cGopHoro cecraBa npoekra 1581 xapaKTepuCTHKM gaHbl
no oxHoit Gapxe,
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Hdonoanenue 10

NoABOP BYKCHPOB-KAHTOBIIHKOB AJ1S OBECNEYEHUS WIBAPTOBHbIX
ONEPALLMA MOPCKHX CYA0B

Ias HOpMaJIbHBIX YCJOBHH MaHEBDPHDOBaHMS CyAHa B Tpolecce LIBap-
TOBHBIX OnepauHil HeoOXOAHMO AOCTaTOYHOEe GYKCHpHOe obecleueHHe, T. e.
COOTBETCTBYIOlLEE YHC/IO GYKCHPOB-KAHTOBILUKOB ONpeJe/eHHONH TArH # MOLLL-
HOCTH.

XapaKTep KaHTOBOYHbIX OTepalUil H CTOCHEHHbIE YCJAOBHA NOPTOBbIX aK-
BaTOpHii 06YC/NaBJAMBAIOT YYacTHE B KAaHTOBKE CYAHA NpPH MNOCTAHOBKE €ro K

2,70
60
0 -
40 i
30 v
20

170

0 40 80 720 160 200 240 Drewrt

Puc. 171, T'padux aas onpeneneHuss TArOBOro ycuiaus Oyk-
CHpa-KaHTOBUIHKA, HEOGXOAHMMOro aasi o6Gecneuenus wBap-
TOBHbIX Onepauuii.

NpUYaNy HECKOIBKHX GYKCHPOB; OAHAKO, YHCJIO HX JOMKHO GbITh N0 BO3MOX-
HOCTH MHHMMAaJbHBIM, TaK KaK 3TO YOPOILaeT NpoBeJeHHe IIBAPTOBHLIX Ofe-
pallil, TOBbILIAET HX 6E30MaCHOCTb, HaZleXKHOCTh MaHEBDHPOBAHHS H CHHXKaeT
cTouMocTb. Hanbonee GHICTPHIA H Ge30nacHbil C1oco6 KaHTOBKH CYN0B, COOT-
BETCTBYIOIIH#l YCTAHOBUBIIEHCH MOPCKO# MPAaKTHKE, — KaHTOBKA ABYMA Gyk-
cHpaMH. B psige ciyuaes CHIBL

TATH ABYX OYKCHPOB 3ajaunon N 76e4s -

MOILLHOCTH MOXEeT 0Ka3aThCs - P
HeJ0CTaTO4YHO, TOrjAa MpPHXO- g TR =
IUTCA NPHMEHSTh GoJibliee KO- P |t
JINYECTBO OYKCHPOB 3KBMBa- // ey

JIEHTHOH MOIIHOCTH. -

"
Heo6xoaumast Tara GyK- A
cHpa, ofecneunBaionmiero KaH-
TOBKY CyAHa (WJIH ONHOM 3K- ,/
BUBAJIEHTHOH Tpynnsl GyKcH-

poB) onpenensiercst mo rpau- 0 W & 120 70 200 240 Drcrw
Ky, IpHBeleHHOMY Ha pHc. 171,

ITepecuer TArM OYKCHPA-  pyc. 172. Tpaduk a1 onpenelenns HeoGXOxH-
KAaHTOBIIHKA HA MOILHOCTb, MOii MOWHOCTH OYKCHPOB-KAHTOBMIHKOB  Aasi
N0Tpe6HYI0 A obecneyeHHs obecneycHHs LIBAPTOBHLIX ONepauuii

) I - BunToBHIe Gyxciapbl; 2—0ykcH KPHIALYATHIM Kite
3TOH TATH, MOXET ObiTh BbI- YHCAPH; £= OYHCHPHL € KPHALIATHMA ABiLAGl
NOJIHEH N0 NAacHOPTHLHIM JAaH-

HBbIM 00 yle/bHO# TAre NS NaHHOro THma Gykcupa. JlonycKaercs MOWHOCTD
OyKcHpa (WaH CyMMAapHYIO MOUIHOCTb KaXKAOH MaHEBPOBOfi FPYNNbl) NpHIH-
MaTh 10 rpaduKy Ha puc. 172,

Ins nenoBbix ycnoBHil njaBaHus noTpeGHask MOLIHOCTb GYKCHPOB JTOJIXK-
Ha npuHuMaThes B 1,2+ 1,4 pasa Goablle pacyeTHOIl.

N

Ny w




Hdonoanenue 11

ONMPENEJEHHE 3JIEMEHTOB BOJIH, NPEAEJIbHbIX HJ8 CTOAHKH
NMPUIIBAPTOBAHHOI'O CYJHA ¥ NPHYAJIA

OnpenenenHe 3HayeHHH 3J€MEHTOB BOJIH, ApefeNbHBIX IS CTOAHKH Y
npuyasna NPHUIIBAPTOBAHHONO CYAHA, PEKOMEHAYeTCS BLIMOJHATL NPH NOMO-
K TpauKOB, CTPOALLUXCS O cXeMe, NpUBeJeHHOH Ha puc. 173.

TIpn noctpoenuu 3Tux rpadukoB AAA 3aJaHHBIX 3HAYEHHH cpeanero B
cCHCTeMe NepHoJa BOJH T, C, ONIPelealT:

TpeJle/ibHBIE 10 KPYTH3HE CpeJHHe B CHCTeMe 3HAaueHHs BBICOT BOJIH (HX
3HayeHus JONYyCKAeTcs MPUHUMATh NO puc. 174), mo KOTODEIM CTPOAT KpPH-

BYIO /;
16 _/\]f ) Z2 ] H
| N T 7

Tl
N
w0 e
22 T 7
" /‘(: ’ Jajr
g4 — ’ a
d

Y
02 4 68 10 121#% 6 8 re 20
—— v s 8
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Puc. 173. Cxema nocrpoeHus
rpadHKa aas onpefeneHHs 3ne-
MEHTOB BOJH, NpPeiedbHbIX JIf 0 7 2 3 4
CTOSTHKH MIPHIIBAPTOBAHHOTO

CyAHa y-~nipuyana Puc. 174. Tpadux nas onpenene-
a—30Ha 0e30MacHON CTOAHKH CyaHa; HUsl NTPeREabHbIX MO0 KPyTH3HE dae-~
6--6e30MacHOCTb CyAHA MAH TNpHYaia MEHTOB BO.
o6ecreyHBaeTCA NPH OrpaHHYEHUH 3Je- AH,
MEHTOB BO/H, NpefeJbHblX A CTOKHKH

cyAHa.

npejenbHble N0 YC/A0BHAM 6e30IacHOCTH A/ CTOSHKM MPHLIBAPTOBAUHO-
ro y npuua/ia CyAHa 3Ha4eHHs BLICOT BOJIH, 10 KOTOPHIM CTPOAT KPHBYIO 2.

CrosinKa npulIBapTOBAHHOTO CyAHA y MpHyana GygeT Ge30nacHOil W He
noTpebyeTcst OrpaHUYEHHi BHICOT BOJIH, €C/H CPeIHEee 3HaueHHe NepHoaa BO3-
IeHCTBYIOLUMX Ha cyAHO BOJH t<t; (pHuc. 173). B cayuae v>=v HeoGxomum
OTXOA CyJAHa OT NpHYasa BBHAY HapyWeHHs YCJOBHH 6e30MmacHOCTH H BO3-
MOXXHOCTH aBapUM CYAHA MJH NPHYAJBHOIO COOPYKEHHS.

ITpu noctpoenun kpuBo#t 2 Ha puc. 173 mpeaenbHble 10 ycaoBUAM 6e3-
ONMACHOCTH JJISi CTOSIHKH NMPUIUBAPTOBAHHONO CYAHA Y NPHYAJIA CPEeJHHE B CH-
CTeMe 3HauyeHHusl BBICOT BOJH /2, M, MPHHHMAWOTCA AJS KaXZOTO 3afaHHOIO

3Ha4YeHusa T, C, He GoJsiee COOTBETCTBYIOLLHUX TIO K‘plPIIB'Ol';I ! n HaUMEHBUIHMH H3
onpeaessieMbIX:

no dopmyJe

K=

24, v
. ) 390
v+ —=

( A )
rae A; — nedopmauiist oTGOIIBIX YCTPOHCTB (M IPHYANBLHOTO COOPYHKEHHf), COOTBETCTBYIO-
1as HauMeHbIUel H3 NpeAeTLHLIX HArpy3oK Ha INpHYas, GOPTOBOC lepPeKPLITHE CyAHa HJH
oT6ofiHOe YCTPOMCTBO NpH HaBafe CYAHa JlaroM HJH C DbicKaHueM (nosiCHEHHA K m. 5.7),

HJIY 110 popMyJIe
24;

. B
j(xc + L %y kg

nie Ar — 3anac rayGuHbl TIOJ KHJIeM Ha BO.JHEHHE, M, IPHHHMAOMEIl B COOTBETCTBHM C HOp-
MaMH TeXHOMOTHHECKOrO IPOCKTHPOBAHHA ‘MOPOKHX NOPTOB;

h=

) 391
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%, — NlapaMeTp BePTHKAJbHOW Kauki CyMHa, ompefenseMbii mo pue. 175, rae o, —
COGCTBEHHAR YacTOTa BepTuKanbHON KaukH, 1/c;
B — LINpHHA CYyAHA 1O MHAENIO, M, Ry oy g J ¥ kg— 10 XKe, ur0o B dopmyne 132;
HJIn 1o dopmyJie
= ———ifi——, 392
j'wx¢ T %gkg

rae Ap — paccTOfIHHE B NOTIEREUNOM HalPABJEHHH OT CKY/bL Cy/lHA B TOJOXKEHWH 11a POBHOM
KHne npH ONHpaHHi Ha OTGOfHbE YCTPOfCTBA N0 NOABOAHOM YaCTH NPHYAJBLHOTO COOPYIHEHNs,
M, IPHHAMAEMOE B COOTBETCTBHH C TIPABNJIAMH TEXHHYECKOH 3KCTIyaTalMH THIPOTEXHHYECKHX
coopyxeHuil 1 akpaTopuit noproB MM®.

Xy

10 7 Nt 53
// \ L 00

72 r // \( 425

28 — /| L 850

ey ////:\2 X 7

Ml N\

— 1 T
0 | G

36 g8 32 16 20 2% -
(U;

Puc. 175. Tpadux K onpenefeHus Beandutbl Ko3PUUUEHTA %,

DJieMeHTHl BOJIH, IpeeabHbIe A5 CTOSHKH NPHWIBAPTOBAHHOTO CYAHA Y
1pHYala, BHOCATCS B MACHOPT COOPYXKEHHA H 00f3aTesbHOE TOCTaHOBJIEHHE
TIO TIOPTY. v

donoanernue 12

XAPAKTEPUCTHKH OTBOMHDbIX YCTPONCTB

B xayecTBe pacueTHHIX XapaKTepUCTHK OTOOMHBIX YCTPOHCTB MPHHHMA-
I0TCA: THII, OCHOBHble pasMephbl OTOOHHBIX YCTPOMCTB, HX MeXaHHUYECKHe Xa-
PaKTePHCTUKHU B Buje TpaduKkoB 3aBUCHMOCTeN MeX 1y Bennunuamyu pedopma-
uuy 0TGOMHOrO yCTpOHCTBA, NPH/IOXKEHHON Hanpyskofi ¥ aHeprHell nedopma-
LMH; TIPEJie/IbHEIe IV KaXKA0r0 or6oii- TaGruya 136
HOTO YCTPOHCTBA BEJHYMHBI HATPY30K,

ndedopManuii ¥ 3Heprun aedopMailHH. BeAnunxa
31u XapaKTepucTuku MOryT OBITh Tun or6olioro yerpoicrna rl)),;'flflfﬂr?;iﬁﬂoar;r
HOJIYUeHbl IO NMACHOPTHBIM JaHHBIM, cynua, Teju?
KaTajoraM, CHIpaBOYHHKaM, pacyer-
HBIM TTYTEM HJIM MO Pe3yabTaTaM HCIHI- Tun. V (Seiby, Japan) 79
TaHuil OTOONHBIX YCTPONCTSB. V 800H, V 1000H 77
OcnoBHble pacueTHble XapakTepu-
CTHKHM HauboJiee pacnpoCcTpaHeHHHIX JZH: ()36“ (Bridgestone, o5
2 L3 n g <
THIOB OTOOMHBIX YCTPONCTB OTEYecT- C%OOH, C1000H 25
BEHHOr0 K 3apy0eKHoro npon3BOACTRA
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J1-300 Peanuonbifi s 3,0 30 | 018
LUHIHHAP TpOCAX ' '
[-400 To xe To ke 2,0 400 0,22
2m 400 ITaker u3 AByX
Tlaker us 2 1400 LHJINHLPOB " 20 400 0,44
1141400 [TakeT H3 yeThi-
[Taker u3 4 J400 | pex uumuipos * 2.0 900 10
A3ﬂ3§)0 300
[Taker u3 3 [ [Taket u3 Tpex
u 12 asTono- UHIHNLPOB » 30 1000 0,60
KpbILLIEK
ap
i : 6o | w0 | -
KPBILIKAX
Pesuuosbiii
LHINHAD " 2'0 800 091
J800
(11poekxrT) To xe To e 3,0 800 1,36
» » 4,0 800 1,82
» » 2,0 1000 1,42
1000
(npoexr) » . 3,0 1000 2,13
» » 4,0 1000 2,84
» * 2,0 1200 2,06
( ﬂ%:)%?((')r) » M 3,0 1200 3,09
» » 4,0 1200 4,12
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Ta6auya 137
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Tun or6oitHoro ycTpoicTna Marepuan H_dopma Cnocof ycTanoBkn E;;’;’??m’r
Bridgestone, Simonus [Moarlii pesuno- TMoaBecka 46
nuauaap 30X 157 BbIH UHAHHAD Ha lensx ’
To ke, 40x20” To xe To xe 4,60
To we, 48X24” " ) 4,60
XecTkoe xpei-
Bridgestone C 800H Cell » renme na 604Tax 1,05
To xe, C1000H . To xe 1,30
Seiby Chem Co Slnouus PeannoBas noaas . 90
\% 6001% Tpanenus » 15 2,0; 25
To xe, V 800H To xe . 2,5; 3,0, 3,5
To xe, V 1000H . . 2,5; 3,0; 3.5
e Bridgestone Slnonus Coc.
Supper Arca SA600H » v 20; 2,5 3,0
To we, SA 800H . o, 20; 25, 30
To we, SA 1000H . . 2,5; 3,0; 3,5
Iokohama flnouusn [MueBmMaTiyeckuit o
I 15003000 WHAHIAD Maapyund 3.0
To we I 17003000 R . 3,0
To we 1 20003500 R » 35
To we I 33006500 " Y 6,5

npHBeJeHbl COOTBETCTBeHHO B Taba. 137 u 138, a coorBercTByioline UM rpa-
(MKH MexaHHYeCKHX XxapaKTepUCTHK — Ha puc. 177—186.

Hns onpeneneHnst HHTEHCHBHOCTH HAPPY3KH OT OTGOHHBLIX YCTPOHCTB Ha
6OpTOBbIE I1EDEKPLITHA CYJAOB MOXHO BOCIMOJIL30BATLCH TpaHKOM Ha
pHc. 176, rae npuBesieHa 3aBHCHMOCTb LUIMPHUHBI MJIOILAAKY KOHTAKTa OT [e-
cdopManun orboiinoro ycTpoHcTBa TPYyOYaTOTO CEYEHHS; HHTEHCHBHOCTb Ha-
IPY3KH BLIUMCJSIETCA KaK OTHOUIGHHE CHJBl peakuuy OT60S K COOTBETCTBYIO-
Wel naollajn KOHTaKTa (Ha AJuHe OTGoHHOro ycrpoiicra). Jas oTGOHHbIX
YCTPOHCTB, NMELHX GUKCHPOBAHHYIO NMJONIALKY KOHTAKTd, MHTEHCHBHOCTB
Harpysxu onpeessieTcs aHaJoOTHUHbIM 00pa3oM; 1JiS HeKOTOPHIX OTOOeB OHa
npuseaeHa B taba. 136.

NMpumep 86. ITpuuan Ne 4 LUlupokoro nupca, mokasanuoro ua puc. 100
(npumep 27), 6bl1 B COOTBETCTBHH C POEKTOM OCHAleH OTGOMHBIMH YCTPO#-
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Tabruya 138

P
B | Macea, | Tpeaetsuan | Oueornt | cacarn 11, | Cxewa KOHCTDY it amoprH-
MM A, MM E,, Tc'M TC 2Topa
762/381 1,72 381 17 95 d
- B
1020510 | 3,06 510 30 127 @
1220610 | 4,40 610 44 148 u
800 044 400 8 27,5
1000 081 500 16 42,0 1 ;%
600 ~ 270 13; 18; 22 | 65; 88; 120
800 - 360 a0; 47, 56 | 145 175 @]\
203 \
. 185; 225; H# N
1000 — 450 63; 78: 90 s
10, 1.2 . 20. 90; 112; -
600 } 270 18; 82; 27 e
1,8; 2,2; Ao, 120; 150;
800 ¥ 360 32; 40; 48 Y79 <
34; 4,0; o 187; 224; l H
1000 3 450 63; 75; 88 i
1500 0.79 750 12 50
1700 0,95 850 14 56 QI
2000 1,6 1000 2 64 _—
3300 2,94 1650 125 204

creamu tina A3J1300 (raba. 76 B npumepe 27) M pPacCUMTAH Ha NONepeyHYIO
Harpysky oT naBajia cyAHa npu msaproske Hy=183 tc (ra6a. 77). B npo-
necce SKCHAyaTallnd NpHuaJ GObl1 NepeocHalleH 6oJiee COBEPUICHHBIMH OT-
GoiuviMu yeTpoiictsaMu tuna 11000 paunoit 3,0 M.

OrnpefennTb LOMYCKaeMYI0 BEIHYHHY CKOPOCTH IIOAX0AA PacueTHOTO CYA-
Ha (6Gajkep noMHbLIM BojouaMetllenHeM 120 Thic. T¢ B 6aJJaCTHOM COCTOSHUH
3arpy3Ku NPH NOAXOJE K NPUYaNy) Noc/e PpeKOHCTPYKUHH.

Pemenue.

1. lna pacuernoro cyana ¢ JelOBLIMH NMOAKPeNJeHHSMH 10 KaTeropHH
g (;36'.11. 72) mpenenbHOe 3HAueHHe HATPY3KH MOXeT AOCTHraTh 119X3=
=357 rc.
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Sg.45¢

T’z Puc. 176. I'padmk 3aBHCMMOCTH IUIMPH-
14 Hbl TJIOMIaIKH KOHTakTa oT6oiiHoro
12 = ycrpoficta AS, 1 nomepeunoro pas-
2 mepa JAedopmupozanHoro orboa S,
10 OT OTHOCHTeabHO#l ero nedopmaumu
98 A/x 1A% UMIMHIDHYECKHX OTGOMHbLIX
46 » yerpolicTB  Tpy6uaTOoro ceyeHHs npH
rad OTHOWIEHHH BHYTPEHHEro M HapYKHOro

g4 ad ] nuamerpa 1:2
9z ’ a—cxema pedopMaunn otbos; O~rpadukH 3a-
0 BHcuMOeTH AS /X (1) & S,lx (2) oT 3HayeHHs

44 g2 43 G« -‘-t‘!- ’ Alx,

- h—T— 0
He,re
760 - 7—— 1
740 e 2
’ Hazpysra \ N\ /
—— e InEp2UT \ \
770 bmeep A} \__ 3
\ T
1
A N
24 \ /
70 JER IV SRS IR G i PO P T SN G A
\ /
ol L A,
\ \
\ \
60 1 df .‘ 6
\ \
40 f—rf L - } \ 1,
VAR
/ AN ]!
_ I ] |
% L1 5;// s
/’,4/ £ 10m
0

W0 80 720 %0 200 240 D, Mm

Puc. 177. Tpadux 3zasucumocteit peaxuun FH, u sHeproeMKo-
ctH E uuandapuHueckux amoprusaropos Kypckoro sasoma PTHU
OT BEAHYHMHBI NepOPMAUMK A 1A% OXHOIO UMIHHApA THRA
1-400; 2— 11300,
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Puc. 178, Mexannueckue XapaKTEePHCTHKH KOMGHHHPOBaHHBIX
OT6O#HBIX YCTPOHCTB U3 PEIUHOBLIX AMOPTH3ATOPOR
I—naker 20400; 2~naxer 40400; 3—G6aox A3J1300.

™,
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— e IHODRUS /’v
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Puc. 179. I'padux 3apucumocreii peaxuuii Hy u sueproemkocrn E unanng-
PHUECKHX PE3WHOBHIX OTOOHHLIX yeTpoficTs OT Beauunus aedopmauuit A nas
wnarnapa amoit 1,0 M tena
1--11600; 2-712C0; 3—J11000; 4— 11200,
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Puc. 180. XapakrepucTHka amopTu3aTopoB H3 asromokpuimex TOCT 8407-63,
3anOJHEHHBIX PAaCKPOEM DEe3WHb (3HAYEHHA B CKOGKAaX OTHOCATCA K aMOPTH3a-
Topy tHna [P H3 nepeBAHHOTO HIHTA U 4 aBTONOKPHINIEK),

Hﬂ‘)r{"

16

e

12

1

Eron

1

50 700 150 - 200 250 300 A,mm

Puc. 181. I'papux 3aBHCHMOCTH peakUHH (CNJONIHAS JUHHA) M 3HEPro-
eMkocTH (NMYHKTUD) pe3utioBeix amoprudatopor J1300 ot meanunubl Ae-

Gopmaunu npn oceBoil Harpyake

1-oTpeaox AauHOA 300 MM; 2-0TpPe30K AAHHON 450 MM; 3—o0Tpesok AAuHOR 750 MM,

294



a
) Bridgestone

Hz, hr
4824
Jo \ /
‘/
30x75 40x20 /
N /
ya

S
X
N

Haepyana , T
3
N
X
L
A\
‘\x
\
\
\

g 700 200 300 400 500  A,mm
) Aepopmayus , MM
£ rc%

48 %24

8
40x20 7
Y

SN

Inepeus , 7y
ENS

gl-=—]
00 200 300 400 500 A , MM

Puc. 182, Mexanuueckue xapaKTepHCTHKH aMOPTH3ATOPOB THIIA
Bridgestone-uuanuap

@-—-3aBHCHMOCTb  HATPY3KH OT AedOpMauui; §—3aBHCHMOCTb HEPIHH OT Age
(popmauny,
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Puc. 183, Xapakrepuctuxu or6oiinbix yerpoficts tuna Cell.
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Puc, 184, XapaxTepucTixu ot6ofiubix yerpoiicrs tuna V1000H, V80OH.
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Puc. 185. MexanuyeckHe XapaKTepHCTHKH OTOOHHBIX YCTPOHCTB Tuna
.cynep-apxa*“
1—-SA1000; 2—SA800; 3-SA600 nag oTpe3xoB AnuHON 1 M.

Hz 'P‘Q"F\—\\; [ £,70
NN
1550x25017~——\—§\~§ |
780 b A ' 0
N NN
1000=3000—"T7 N }\ /
\ N
160 /\ BN 20
1700=35000-" [\_N
2000% 3500 \ \
740 \ 39
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3500<6500 / \ +
2000x 3500 T~
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Puc. 186. TI'padux sapucumoctu peaxkunn F, u sueproemxoctu E
NMHeBMATHYECKHX aMmopTtH3atopos Tuna Jokohama or BeaHuHnbl
netpopmanum A,
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ITo ta6an. 137 npenenvHas Harpyska Ha TDeXMETPOBHIA OTGOR THOA:
J{1000 cocraeaser 91,0 rc. Dra Harpyska, Kak HauMeHblIagd, ONpeLesieT Or-
PaHHYEHHUst CKOPOCTH NOAXOJA CYAHA K MpHUAJTy.

2. B COOTBETCTBHH C XapaKTEPUCTHKAMH OTGOMHLIX YCTPOACTB THMA
J1000 (ta6a. 137) rakoit Harpyske (91 Tc) coorBercTByer sHeprus gedop-
mauuu E;=20,0 Tc- M.

CooTBeTCTBEHHO 3TOMY HONYyCKaeMasl BeJIHUHHA HOPMaJbHOM K JHUEBOH
MOBEPXHOCTH COOPYKEHHs CKOPOCTH NMOLXOMa CyAHA K npuuaay mno dopmyae

143 (109)
_ ‘l/ 2.981.20 _
Unon = 047 0,107 m/c.

MNpumep 87. Onpepenuts Harpy3Ky OT HaBana NPH NOAXOAE TaHKepa TH-
na «KpoiM» Ha npHYaAbHOE COOPYXEHHe, paclo/OXKEHHOe Ha OTKPLITOM
OKeaHCKOM nobepexbe. CxeMa COOPYXKEHHA NpelcTaBieHa Ha pHc. 187. Pac--

A=A
240 o250

o= 4 M
é'ﬂ-‘/ ‘é'/.f

Puc. 187. TlaanoBOe pacnonodeHHe NpHYa®a, CXeMaTHYECKHE pa3pesbli NoO
HEMY H CXeMa pacueTHOro CAy4as HIBapTOBKH

.
1 n 2—CcOOTBETCTBEHHO KPalHMA M CPeAHMA naxbl NPHYana; 3—CYAHO, OUIBAPTOBAHHOE y RPH-
yana; 4—noj0XKeHHe CYAHA MDH PAacUETHOM Clyyae WBapTOBKH; §—O6yKCHPH-KAHTOBMHKH,

CMOTpPETh BapHaHTHl OCHALleHHs NPHYasa OTOOHHHIMH YCTPORCTBAMH H OIN-
peeNuTh NpeleabHble 3JIEMEHTH BOMH JJf CTOSAHKH CYXHAa y NpHuana npH
(pOHTANBLHOM MOAXOJE BOJH.

Pacuernoie xapaxrepucruku cydna:

Bonounamemenne tankepa D=180 Teic. TC; AjaMHA Hauboabwast Lgs=
=295,2 M; AAMHA MeX/y nepmeHAHKYyAapaMu Lm=277,1 m; mupuna Hau-
Gosbmass B=45,0 M; Bricota Gopra Hs=254 M; ocafika B NOJHOM Ipy3y
T=17,0 m; BomouaMeitenue noanoe D=181200 tc; ko3P PHUUHEHT NOJHOTHI
BomousMelenus §=0,83, KaTeropus NeqOBHIX nonKpenaeHu — JI.

PacueTHoe BoZOH3MellleH e CYHA NPHHATO pPaBHHEM IIOJHOMY BOJOH3Me-
LIEHHIO CyHa 3a BHIYETOM Beca 3amacoB, H3DACXONOBAHHLIX Ha OJHOM nJjeye
peiica.

Inepeus nasara cYOHA HA npuvas npu nooxode K COOPYHerur

BesnnunHy 3Heprum HaBaJa onpegensem no ¢popmyae 135(106).
HopmanbHas K JnUIeBO# NMOBEPXHOCTH COODYXKEHHS, CKOPOCTh NOAXOAa
cyaHa onpefeasercs no taba. 60(22)

v=0,08 mi.

ITo Ta6n. 61(23) kosbouuuest v=1,6, ecin paccMaTpHBaTh KpaiHue
nansl NpHYa’sa Kak roJoBHble, uan v=0,65, ecin paccMaTpHBaTh 3TH NaJH B
KayecTBe PsJIOBbIX.
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B cootBercTBHM ¢ nosicHennaMu K 1. 5.8 ria. CHull, 8 yactaocrn, B co-
OTBETCTBHH C PacYeTHHIMH CXeMaMH HaBaJja cytoB no puc. 90, HaxonuM, uTo
BeauynHa v=1,6 coomBeTcTBYeT cxeMe Ha puc. 90,8, a BesnunHa v=0,65—
cxeMe Ha puc. 90, a. B HauteM cayuae o6a oHH HepeaJbHH: cXeMa Hapaja no
puc. 90,8, 1. e. npH l,~0 6yIeT COOTBETCTBOBATL NPAKTHYECKH aBaPUAHOMY
CJIyyalo IBapTOBKH, KOTa oliubKa B NOCTAHOBKE CYLHA K NPHYAJIY OTHOCH-
TeJbHO ero cepelHHb! Gylet 6osee 70 M —upu HaBaJse HA HauboJee yraneH-
HBIA OT IIEHTpa TAXKECTH CYIHA 1aJ TOYKa KoHTakTa 6opTa cyaHa ¢ oT6oAMH
6yner HAXOAUTHCS B TOH YaCTH KOpIyca CYJAHA, Ie H3-3a 3HAUUTENBHOTO pas-
Bajia IUNAaHrOyTOB MPOU30HAAET HaBaJ Ha KOPIOHHYIO UacTb Npuyanaa, He 3a-
IMIIeHHYI0 O0T6OSIMH; HaBanx no cxeMe puc. 90,a Henb3st paccMaTpuBaTh B
KaueCTBE PAacyeTHOro, TaK KaK BBHAY HeGOJBIUOW, MO CPABHEHHIO ¢ IJIWHOM
CYHa, NPOTSAKEHHOCTHIO INPHYAJBHOTO (GPOHTA BO3MOXKHO 3HAYHTENBHOE
yMeHbILIEeHHe BeJHUHHbL [, IO CPABHEHHIO C 3THM CJIydaeM.

[TosTomy paccuuTaeM BeJHYHHY Koadduuuenra v s c1yyas Hasaja no
cxeme puc. 90, 6 B cootseTcTBHH ¢ dopmyaoit 134. ITpu sToM:

v, =08 ve=1,0; k, = 3,44 10 Taba. 62 mpn - = == 0,85;

ly=3,5 M no dopmyaam 380 u 383, Taba. 129 npu £=0,65 u [,=
=3,0 m.

ps = 18,0 M no ¢opmyse 384, Taba. 129 npu C = 0,80;

po=89,0 M mo rpaduky B Taba. 129.

Bennuuna [/, onpeneasieTcs mo NpHHATOM CXeMe IIBADTOBKH, NPHBELEH-
HOl Ha puC. 187, B COOTBETCTBHH ¢ NOACHeHHSIMH K n. 5.8 TakuMm oGpasowm,
uTOGHl 32 MEPHOI IKCILIyaTalHH cOOpy:XKeHus (25 sner) pacueTHast sHeprusi
HaBana Gblaa pealH30BaHa He GoJsiee onHOro pasa. Takoe pemenue ompene-
JsieTcss TeM, YTO IPHYaa HaXOJUTCS B CJOXKHBIX YCIOBUAX SKCIYaTallHH U
npelHa3HaueH MJS nepepaGoOTKH Ipy3a MepBOil KaTeropuu (chipas HedTb).

ITycTs MO TEXHHKO-5KOHOMHUECOKHM pAacueTaM OXKHLAeMOe KOJHYEeCTBO
UIBAaPTOBOK pacyeTHOTO cymHa cocTasiaseT nopsgka 10 B rox. Torna 3a re-
PHOJX IKCILTyaTalluH CIelyeT OXuAaTh a0 250 cayuaeB MONXONa PacUETHOTO
CyIHa K NIpHYaNy; c/1eA0BaTeNbHO, BEPOSTHOCTh PEANH3ANUH PACUETHOH FHED-
THH HaBaJa JOJXKHa GHITb He Goaee 1/250=0,004.

[TockonbKy npeanoJaraercsi IpOU3BOLHTD LIBAPTOBHLIE ONEPAlMH ¢ pac-
YETHBIM CYJIHOM JIHIIb NP H HOPMAJIbHBIX YCTOBHSIX KTy aTallHy (BETep CHIIOMN
He GoJiee 6—7 6aJL1oB, BOJHEHHE MOPsi He Gojee 2 6anjioB, Habawomaemast
CKOpPOCTb TeUeHHs Ha aKBaTopuu He Gosee 0,3 M/C), TO TOCTATOYHO paccMart-
pHBATh CJyyail nojuxofa CyXHA ¢ HODMATHBHON cKOpocTbio mo Taba. 60(22),
T. e. v=0,08 M/c; o6ecneueHHOCTb TaKOH CKOPOCTH B COOTBETCTBHH C rpadu-
KOM, npuBefeHHEIM Ha puc. 91, cocragur 0,1. XapaxrepucTuku GyKCHPHOrO
ofecrneyeHust AJs IIBAaPTOBKH TAKOro CyAHa ONPEAEISAIOTCS M0 AONMOJHEHHIO
10, puc. 171 u 172; reo6xoauMO NMPUMEHATb GYKCHPH! (MJIH SKBHBaJEHTHbIE
rpynnsl 6yKCHPOB) ¢ yCHJHMEM TATH He MeHee B2 TC M MOLIHOCTBIO 3,7 THIC.
J. ¢. (B BHHTOBBIX GYKCHDOB-KAHTOBUIHKOB).

ITostroMy Bennuuny l, NIPH BHIYKCJAECHHH 3HAUEHHS KOS(PPHIHEHTa v che-
jlyeT NPHHHMATh TaKOM, 4TOGH BEPOSTHOCTb CMELIeHHs MHAeNsl CyfiHa OTHO-
CHTEJBHO cepeuHbl NpHYaa Gblia He menee 0,004/0,1 =0,04. B cootBercTBum
¢ rpa)uKoM, npHBeIeHHBIM Ha puC. 91, Takol 06GecneueHHOCTH COOTBETCTBYET
3navyeHne ARi/Lnn=0,126; caenosarenvno, Aw=0,126L,,=0,126-277,1=
=35 M.

B coorBemcrBHE ¢ Ta6a. 129 cMmeluenue LeHTpa THKECTH OTHOCHTENLHO:
MHIENSH Xo=0, T. €. LeHTP TAKECTH CY[Ha TaKkKe GyNer cMEelleH OTHOCHTENb-
HO CEPeNHHH nmpuyasa Ha 35 M.

TTosTomy, ecaiu paccTosinye KpaiiHero 0T60s Ha KpajiHeM IaJe OT cepelH-
HBl pHYada cocrasaser 85 M, To

1, =85—35=50 m.
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CaenosatensHo,

1 08 08
v=08-L0 55750 = 0291 7 0320 + 0,038 ~ 0689 ~ 12
34T (_18 ) (‘ﬁ)

Torpa BenHunHa HEPTUM HaBajla HA KpadHWH naJ npuyana no gopmyse
135(106)

180-103-(0,08)
Ey=12 ‘—ng(l' X =722 Tc-Mm.

Beuay Toro, uro npAMoJHHeAHas 4acThb GOPTa CyLHA NMepeKpLIBaeT Bce
yeThIpe MaJja Jaxe NP CMEUleHUH UEHTPA TAXKECTH CyLHA OTHOCHTENBHO ce-
PEAMHEl TpHYyasa, BEJHYHHY SHEPTHH HaBajJa Ha CPeNHHH man Heo6X0AMMo
OnpeleNsiTh U3 YCJOBHS HaBaja CYJHA JIaroM Ha BCe YeTHIpe Iajna OJHOBpe-
MEHHO, Koria npu l, =0 sHeprus HaBasa Gyner HanGoabiuedl. B arom ciyuae
SHEprus HaBaja Ha BCE yeThIpe maja:

1
Ey=08-10 T BHT = 142,5 Tc-M,
34T (1_8)
142,5
3 Ha OJMH cpeanuit man——z= =357 c-M.

CileroBaTenbHO, 1/ pacueTa NPHHUMAaeM:
SHEPrHs HaBasa Ha KpaiHui naj mpuuana Eq=72,2 1c. M;
SHeprHs HaBaJsa Ha cpeluuil naa npuyana Ex=35,7 1c - M.

Bapuattel ocHauerus npuiaia oT6oliRsIMY YeTpolicTeamu

[To naunbiM Ta6a. 137 1 138 paccMOTpHM 1Ba BapHaHTa OCHALIEHHUS
npxHyasa OTOOHHBIMH YCTPOHCTBAMH:

BapHaHT | —or6oaMu <«cynep-apka» ¢upMmsi «Bridgestone», SAnouss,
SA 1000H, L=3,5 m u3 pesussl (namnble NpUBeAeHs B Ta6a. 139);

BapHaHT 2—ov6oamu Ttuna J{1000, L=4,0 (xasnsie npHBeeHbI
B Tabn. 140).

Tab6aruya 139 Tabruya 140
M »
£ =] & £ x| 2
o] E Fool| &
ex | 25| & g= [ 35%| 3
= e 2 - o=y | E« « o N o = e
S TR ~RE - ol 2|5 | &Y
i =3 83 | %eg| 85 £ £3 ef | Sea| 8q
5 ©5 s | 2°5| g5 5 85 o5 [ £°51 g8
£ = = oxm o Eax o= To=| 2=
-] °g =3 a58] =8 a °g 3 85321 =28
s 5 = | 225 3% E es | 58 | 28| 5%
[ (=53 =2 | @] =2 =] =53 g2 | eo| =25
Kpaiiuue] SA 1000H | 35 | 88,0 1 Kpaiinue| 1000 40 | 26 3
Cpenune| SA 1000H | 3,5 | 88, 1 Cpennne} 11000 | 40 | 26 2

Beauaunvt nazpy3ok or Hasasa cyora npu nodxode K COOPYIHEHUIO

BeanuuHbl Hanpy3oK OT HaBaJa TaHKepa «KpeiM» mpH moaxome K coopy-
JKEeHHIO B IIOJIHOM TPYy3y, nonepeunyio H, tc, n npomoabuyio Hy, Tc, onpene-
JsieM Mo yKa3auawm 1. 59. _

ITockonbKY B KOHCTPYKLUHY MPHYAJIA OPUMEHEHH! XKECTKHE KO3J10BbIE OM10-
pHl, 3Heprued Aedopmallun cOOPyXKeHHA ITpeHeOperaeM, H BeJHUHHY Harpys-
&d H. onpeneisieM HENMOOPENCTBEHHO IO XaPaKTEDHCTHKAM COOTBETCTBYIO-
1HX OTOOMHBIX yCTpOicTB. Pe3yabTaThl pacuera mpeacTasiensl B Taba. 141.
[TockonbKy HaBaJ TIPOHCXOMT YacThIO KOPITYCa B Npefesax NpAMOJHHEAHOH
€ro 4acTH, pacnpefieJieHHe 3HEPTHH HaBaJla MeXIy BCeMH OoTGosaMu naJja
NDHHHMAEeM DPaBHOMEPHBIM.
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TosnryuenHbie HarpY3KH MeHblle NpelebHbIX 110 NPOYHOCTH GOPTOBOrO
nepekpbiTHa cymHa (taGa. 133); caepoBaTenbHO, BbiOpaHHble (Taba. 139,
140) orGoiitble ycTpoiicTBa NPHMEHUMbI A5 000pY.0BaHHA NMpHYasa.

Onpedererue 346 MEHTO8 B0AH, NPEOEAbHOIX OAA CTOAHKU NPULLBAPTOBAKHOZO
cyona y npuvara

[penesbubie 3/1eMeHTHl BOMH AJ5 CTOSHKH CYAHA y NpHYA/Ia ONPeAeanM
10 PeKOMEHAALHSM, UPHUBEAEHHBIM B JonojHeHun 11 Tonbko 1A/is Bapuanrta
OCHauUleHUs npuyana oTGOAHBIMH ycTpolictBamMu SA 1000H. U3 anasnusa cxem

Tabruya 141

Bapuaurt 1l Bapuaunr 2
- - _
= ) : - . -~ I
& L " S o &
. Se £ gg g E: o | 5o | B g
= @ E « « a - @ <
Qf gg - gg g 'Sg = o - g; 'é( - = =
E_ = 3 'Jg oealy g g 3 56 | ul = g
< = @ x 0y 0o & QB = X3 < 3)
=1 FoLY) ° A g | »E e s ] o S e
ity =2 %3 e . a =g 25 a” | at
El g £ Sa | 38| 5% 5> g Sa | 3¢ ! 5X]| S>>
= o [ 28 [as j XX = & ¥ o 4 - B o - o
Kpaiinuiif 72,2 SA 1000H 1 262 | 262 | 131 11000 3 112 | 336 | 168
L=35 L=4m
Cpexuuiill 37,7 R 1 140 | 140 70 R 2 96 | 1921 96

HaBaJa CyJHa Ha NPUYAT HAKAEHO, YTO onpefes oM SABJSCTCA HaBaJ Cyl-
Ha Ha KpaiHue manbl. [ToMHMO 3TOro HeoGXOAMMO BBIMONHUTL ycaoBusA 391
u 392. B coomBercTBUn ¢ Tabs1. 141 Harpy3ka Ha KpaitHui naJj He JOJXKHA Npe-
BBICHTb BeMHyHHY 262 mc. OmnpeenuB COOTBETCTBYIOMYIO 3TOH Harpyske jJe-
dopmauuio or6ost (A;), NOACTABASEM ee _

aHayenue B popmyay 390 u crpoum Kpu- /

Bylo 3 Ha pwmc. 188 no cxeme puc. 173;
QUi TOCTPOeHKs KPHBBIX | M 2 IpHAHMa- 4p

eM cooTBeTCTBeHHO Az=1,0 1 A;=15m. ~ »
[Tpu BLINONHEHHH pPaCUeTOB NMPHHH- / \
MaeM, uto [, =70 M, TaK Xax npojoasb- 3/ \
Hble TepeMelleHds cyaHa npH PppoHTab- \(7
HOM [10JXO0J€e BOJMH GYAYT OTCYTCTBOBATb; 20 \ z \
OCTaJibHble. BeJIHYHHBI, BXOAslUIHe B pac- < Y I\ T

yeTHele (HOPMYJEL, NPHHHUMAeM IIPEKHH- AR
MU (33 HCKIIIOUEHHEM Rm, NDHHHMAEMOTO g NN

no 1aéa. 58); 3HaueHHs —%"- onpefensem 5 >T\\E§‘§\

2 46 6 W 1 #% %50

no puc. 83, a sHaueHue x¢ —mo puc. 175, ¢
Beanuuny Cy pasi oT60AHOTO yCTpo#cTBa

SA 1000H nnnHo# 3,5 M onpenensieM MO pyc. 188. Ipaduk 49 ompeneden us

rpacduxy |, npusenenHoMy Ha puc. 185. 3JEMEHTOB BOJH, NPEXeNbHBIX 1.
40 CTOSIHKK TaHkepa ,KpeiM* mpu nog-
Co= 5135 = 1400 Tc/m. HOH 3arpyake pas ;cnoanﬂ npuMe-

J pa 8

BBHIy GOMBIMX DPa3MepOB CYMHA, i n 30; xommen s comors o hopmeria 892,
aMIVINTYAbl Ka4KH HeBeJHKH MNpPH pac- ueTHoR.
CMOTPEHHbIX 371eMeHTax BOJIH, U npejenb-
Hble 3HAYEHHS 3JIEMEHTOB BOJIH J/15 CTOSIHKH CyJHA Y NpHYaJa ONpefesioTcs
BEJHYNHAMH HArpy30x OT HaBaJja NOJ JeHCTBHEM BOJIH; orpaHhueHus 391 n

392 MoryT 6HITL pacCMOTPEHB! TOILKO NPH O4YeHb GOJIbUIMX AJHHAX BOJIH.
[Iprmep BHIMOMHEHHBIX BRIYHC/ACHMH npuBeeH B TaGa. 142 (kpupas 3).
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Ta6auya 142

X _ o \AT] o -

% ¢ % k,r v vy ,’: :; —%2- ]+ — 7

4 11,3 1,72 1 0,59 0,77 2,75 2,12 1,10 3,52 —
6 5,04 1,74 | 0,59 0,77 1,84 1,42 —0, 50 1,92 1,40
8 2,83 1,86 | 0,60 0,78 1,38 1,07 ——0,7() 1,72 0,86
10 1,81 2,12 ,64 0,80 1,10 0,88 —0,82 1,60 0,68
12 1,24 2,34 | 0,66 0,81 0,91 0,74 —0,381 1,62 0,51
14 093 | 2,52 | 0,68 0,82 0,79 0,65 —0,81 1,61 0,40
16 0,70 2,69 [ 0,70 0 84 0,68 0,57 —0,82 1,60 0,23

Hdonoanenue 13

YIIPOIWEHHDBIE CTOCOBbI ONPENEJEHHS HEKOTOPbIX BHAOB
BO3AENCTBHA JIbJAA HA THAPOTEXHHYECKHE COOPY)XEHHS

Hau6onbuine nefoBble Harpy3kH, Kak NpaBHio, HAOMOLAIOTCS NPY BO3-
JENCTBUH Ha COOPYXKEHUS NBMKYIINXCS JEeASHbIX NoJeH M Npope3alun 3a-
JKOPHBIX Macc JbjJa.

B Tex cayuasx, Koria DOMHMO 3THX BHUAOB BO3AEHCTBUS JbJa BO3ZMOXKHbI
H Apyrue, BeJHYMHA HArpy3KM MoxKeT OLITb ODHEHTHPOBOYHO ONpeleseHa
npeaJjiaraeMblMH HUXKe_ yNpollleHHbIMH crocob6amu. Ecan npu aToM Benynsa
okaxercs GoJibuied, yeM OT BO3JeHCTBHA ApeiQyOUIHX JenAHbIX NoJel 1 3a-
JKOPHBIX Macc Jibjd, HeOOXOAUMO NPoBeCTH 6oJiee TOYHOE OTIpele/IeHHe ee MO
dopmynaM, npuBeJeHHbLIM B passene 6 raaset CHull 11-57-75.

Haepysxa or nasasra aedanozo noan (n. 6.6)

PasHogelicTBylomas narpy3ka ot ‘HaBaJla OCTAaHOBHBLIETOCH y COOpYXKe-
s JNeAAHOrO MO/ NPH HAJHYHM TEYEHHT BOABI H BETPa ONpPENENAETCH, KaK

LY G .
e T A . i S
=0,

77 I TSR A o I
BIRIBIIONISLS 375 20 525 45 575 ’m 7 iZZJZéZJZiZ?Z#Zf “
1
A A
1 545578910/1 >
~HHHH e P 2

2579/0/2 /mﬂ 920 22 225 27 29 30
1 ]
%68 1 /J 68 2 2 2 28

’ 2 3
;.ill|ll|_111|||1r11|']7¢f;q111_17p 7,/,
QW00 129 45 4B 20 225 25 2% 40 Tf”'””’

L 1 1

rf_rﬁ'lI’llll'llll"lll'l'll!‘lll".[]V||]|J];,|r|1ylpl)i h/]
1,234557597071/2 6,01

az%kﬁio 125 15 15 20 225 ” 7 g
25 27 g,
M -~ 04 0, ba g
-uuvlvrlr"ﬂﬂrll‘rlrlr1|rv|,r|||.”,,,, Z)é’ Z{-',
02545[;75/0/25 75 /77f 2][] 2}25 ?; 2/75 ‘7)'0

Puc, 189, Homorpamma jas oupejpeneHHss Harpy3kd NpPH lHasafAe OCTAHOBHBLIETrOCH JeAs«
HOTO N0 y COODPYXEHHA,
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paHee HaJu0xeHo, no gopmyJse 160(125). [ToxcTaBur coomsercTayoOlIne KO-
(UUHEHTDE, MOXKHO 3Ty QOPMYJAY 3aNUCATh B CAEAYIOIEM BHIE:

e
Hisi opUeHTHPOBOUHBIX PACYETOB BEJNHUHWHON Axiy MOXHO mpeHebpeub,
Tak Kak (=0, Toraa nocnexnee BhpaKeHHe NPUMeET BHI!

)
L: )v,,‘«’ +2-107%w,2 + h,.i,,] 10—30, 393

h
Py= [(0,5 + 50 ﬁ) va? + 2-10‘3WM2] 1073Q, tc/m2. 394

Pacuetsi no 3Toft HOpMyJie MOXKHO CBECTH K NMOJb30OBAHUIO HOMONDPaM-
Mo, mpuBefeHHo# Ha puc. 189. Homorpamma nosgossieT BHIYHCIUTL 3HAYE-
HHUS 4IeHA, HaXOLALLerocs B CKOOKaX NMPH Pas/iMuHbIX COYETAHUAX CKOPOCTEH
'requnﬂ vs (ot 0 no 3 m/c) userpa Wy (or O o 30 mic) npu sHauenuax

h
=0,001; 0,005; 0,01; 0,05; 0,1. {na npOMeKyTOUHBIX 3HAYEHHH L—” Aau-
A
Hb]e HOMOTPAaMMBbl MOTYT ObITh HHTEPTIOIUPOBAHEL.
Ilyets, X npuMepy, TpeGyeTcs Onpefe/IuTh BeJHYHHY HATPY3KH OT HaBa-

na npu ve=1,25 mle, Wy=10.mlc, lﬂ- =0,05, Q=6.10% m2 Ha coomsercTt-
BYIOIUX OcAX HoMorpammbl (W u vB npy ;—1— =0,05) oTksanbiBaeM 3Haue-

Hua 1,25 u 10; coeanHas 3TH TOUKH, NOJy4aeM Ha OCH HArpy30K BeJHUHHY,
pasuyio 4,8 /M, IMoncrasassa sTo 3HaveHue B dopmyay 393, nmomyyaeM Be-
AUYuHY Harpysku P7=48-10-3.6-103=29 fc.

Haepyska na coopymenus npu Temneparyprom pacuiuperun AedsHoeo
nokposa (n. 6.7).

BesnuuHa  Harpysku

NpH 3TOM BHJE BO3JelcT- - — -0

BHA abaa npn S<2%, on- b7 y
pedensercs, Kak paHee u3- /

JoXeHo, mno  ¢dopmyne /

165(130).

115 BBINOJIHEHHS NPH-
OJIMKEHHBIX PACyeToB IO
sTolt dopmysie mnoctpoen ¥
rpaduk (puc. 190), no ko-
TOPOMY ONpeAesioTCs 3Ha-
/)

YeHHs p NPH OTCYTCTBHH
cHera Ha Jbay. [lpu nanu- 20

YHH CHera cJaeAyeT YMHO- ‘ // o
P / ~200

JKaTb AaHHble rpadHka Ha
xosddunuent Ko, IpUHH- SN
MaeMsllt mo Ta6u1. 143. et /
Iyctsb, Hanpumep, Tpe- 4 T
OyeTcs onpexequTh BETHYH- gl
HY Harpy3k# OT TeMmepa- -
TYPHOTO paclUHpEHUs Jejs-
HOrOo MOKpoBa IpH Iy= =
=35c  velsCm ! ? TvE
12_3'15 M; L>150 m; b= Puc. 190. Tpadux nns onpeleneHus HArpysku Ha
M COOpY)KEHHE NPH TEMNEPaTyPHOM PACLIHPEHHH Je-
C puc. 190 cHuMaeM jasHoro nokposa Ges yuera ciOsl CHera Ha JAbiy.

BEJMYWHY HAarpysKkH, pas-

ANAS
\
\

AR
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Tabaruya 143

he, M 0,05 0.10 0,20 \ 0,30 0,50

ke 0,70 0.50 0,16 I 0,02 0

nyio 19 tc/m?, npu ty=—35°C u v=1,5°C/u. [lo Ta6x. 143 npn he=0,15
ke=0,33. Ucnonb3ys 3TH 3HayeHus, NoJyyaem

q=19.0,33-1 =63 1c/Mm.

Bosleticraue npumepauieeo Kk COOpYxceHuto Ae0SH020 NoKpPOsa
npu usmerernuy yposua 600ut (nn. 6.12 1 6.13)

Il1si OpHEHTHPOBOYHOTO ONpEfeeH st BO3ACHCTBH NMPHMEP3IIEro K co-
OpPYXKEHHIO JIEASHOTO MOKPOBA TMPu M3MEHEHHH YPOBHA BOIbl HCNOJAb3YETCH
rpaduk, NpuBeNeHHbIR Ha puc. 191, no kKoropoMy HaxogAT Ge3pasMepHYIO
$ynknuo spemenn @ N0 3afaHHBIM 3HAYSHHAM TeMIIEPaTypht BO3AyXa fy H
BpeMeHH AehopMaluK JeIsHOro NOKPoOBa 1.

wﬁ }=-i°ﬂ V-fd"&'
/ ///
/ / //
40
/ // -15%
] //

/
L~
/ e 4 -20°%

20 ~

-~ o,
/ / // _‘—170 06'
/ T L — L A——T%0%
T // ] -
e -
I e e e |
4 a0 700 750 200 175%)

Puc. 191, T'padux zapucumocty @ = f (ty, 7).

Tak, nyctb TpeGyeTcs omnpele nTb 3HayeHus: uarubaioulero Momenta M
M BEPTHKAaJbHON Harpysku Pip oT npuMep3iiero Ju1a K BepTHKANbHON cTeHe
(npu nogweme ypoBHst Boabl) mpu A;=1,0 m; tz=—10°C; u=0,006 M/y; 7;=
=50 y; B=1,0 M. [To puc. 191 npu 3anaHHbIX 3HAYEHUNIX T; U Iy HAXOAHM
®=22,0. IloncraBisisa 4HCAOBBIE 3HaueHHs: B popmyibl 178(143) u 176 (141),
00/1yqaeM:

M = 200-1.0,006-50 T]2‘ =128 Te-M.

R
Py =20-1 ~0,006-50]/—_2]7 =27 ¢

304



Jonornenue 14

YTOUHEHHE PACHETHBIX 3JIEMEHTOB BOJIH U BOJHOBbLIX HATPY30K
MO NAHHbIM HATYPHbBIX HABJIOAEHHH

B cootBercTBHH ¢ TpeGoBaHUAMH, nphBefeHHbLIMY B I. 1.3 raase CHull
11-57-75, He06Xx0AUMO B HEKOTOPBIX CJAYYasfAX YTOUHATH PACUETHBIE 3JIEMEHTB
BOJIH ¥ BOJIHOBble HATPY3KH Ha OCHOBE JAaHHBIX HATYPHBIX HAGMIONEHHA U Ja-
60paTOPHLIX HCCJIELOBAHHIA,

Takue yrouHeHHst peKOMeHNYeTCS NPOH3BOAHTL B CASAYIOLIEM MOPSAKE:

BBLIMOMHAIOT KK HATYPHBIX HAGJ/IOJEHHH BOJH MAK BOJTHOBLIX HArPY30K,
COAEpKALLUH perucTpaltio NopsaKka 1ecsaTH IITOPMOB U Gosiee pa3JIHYHON CH-
JIbl; H3MEPEeHHUS BLIMOMHSAIOTCS C IOMOULBIO CaMOMHCIIEB;

onpeleasioT noMOJyueHHLIM 3aHCAM 3J&MEHTHl BOJIH WJIH BOJHOBLIX Ha-
rpy3oK TpefyeMo#l obecrneyeHHOCTH B CHCTEMe; 3TH M3MEpPEeHHs CONOCTaBJs-
I0T ¢ BBIYUC/AEHHBIMH no TpeGoBanusaM raassl CHull 11-57-75;

BBOJSAT NMONPABKHM B 3HAUEHHS 3JEMEHTOB BOJH -HJIU Harpysox nJs pac-
YeTHOro LITOPMA, eC/IH CHCTEMAaTHUECKHe OTKJIOHEHHS H3MEDPEHHBIX BeJHUHH
OT pacueTHbIX cocTasanot 10% u Gouee.

Mpumep 88
Tpebyerca yro4HuTs 0N PACHETHOSO UWLTOPMA BBLCOTY 80AHDL Hix
u nepuod T, ucnoab3ysa OaHHble HATYPHOLX HAOAI00eHUL

3HaueHUs H3MEDEHHBIX H PacueTHbIX 3JeMEHTOB BOJIH MpeaCcTaB/]eHBl B
Taba. 144. MisaMepenuble 3HayeHHs 3/16MEHTOB BOJIH OTBEYAIOT MOMEHTAM MaK-
CHMAJbHOTO PA3BHTHA LITOPMOB.

Pewenue

CoraacHo gaHHbIM Ta01. 144 Haba0o1aencs CHCTEMATHUSCKOE OTKJIOHeHHE
BLIYHC/AEHHLIX MEPHOJOB H BLICOT BOJH OT M3MEPEHHBIX B CTOPOHY yMeHblle-

Tabruya 144

OTxaoHeHHe
NaMepenunle BolyncaeHHbe BHYUCAEHHBIX
JlaTa HBMEpeHHfi BeJIHYHHDBI BeJHUYHHBL Hszee.np"e‘:::::,[xo‘r%
< hl%,M T ht%,M 3 hl%’ M
1/IV 1973 4,1 2.2 3,6 19 | —121 —14
8/1V 1973 3,2 1,4 2,8 12 | —13 | —14
25/IV 1973 5,3 43 4,5 40 | =15 —7
6/VIII 1973 6.6 3,2 6,5 28 | —2 | —13
12/1X 1973 44 2,2 4,6 22 | +4 0
28/1X 1973 7,0 5,4 57 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/VII 1974 5,1 3.3 41 28 | —20 | —15
14/1X 1974 6,3 2,7 58 28 | —8 +4
22/X 1974 5,2 3,9 4,6 38 | —12| =3
PacyeTHwil
1ITOPM — — | 92 | 85 | — | —

nus, Cpellnue OTKJOHEHHA: Aas nepnoios ~10%, aas seicor ~5%. [Toaro-
MY BBOIHM B CDELHHH NEPHOA AJis PACUETHOrO WTOPMa COOTBETCTBYOLLYIO N0~
MpaBKy, a PACUETHYIO BHICOTY BOJHLI OCTaBisieM 6e3 M3MeHeHHH (monpaska
Menee 10% ). OKoHuyaTeJNBHO MOAyUYaeM:

T=92.11 =101 ¢; hy =85 M;
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TMpumep 89. Tpebyercs YTOUHHTH A/ PACUETHONO IUTOPMa HAaTPY3KH
Pt Pyn (1. 2.3) OT CTOSIUMX BOJIH HA COOPYKEHHE Bep THKAJbHOTO Npoduis
C Yy4eTOM JlaHHBIX HATYPHBIX H3MepeHHUH COOTBETCTBEHHO NpPH NOAX0AE Tped-
HA ¥ MOAOLIBbI BOJIHBEL 3HAUEHHS HArPy30K npeacTasieHs B Taba. 145. Ta6-
JMIla COCTaBJeHa MO perucrpanusam 70 mropmoB 3a mepuog 1969—1974 rr.
Ha MOPCKOH I'paHH IMyOOKOBOJHOTO OrPajHTeNbHOrO MoJa (CKOPOCTH BeTpa
5—27 m/c). B rabauile noMelleHbl 3HaUEHHA HATPY30K OJLH(;_JIIPOHCHTHOﬁ obec-

MEeYeHHOCTH B CHCTEME BOJIH, OCDEIHEHHLbIE 110 NTapaMeTpy :l.

uya 145

[sMepeHHble BEAHYHHB! BHUHCACHHbIE OTKa0HEHNE

H (ocpeHeHHbIR) BLIYHCACHHBIX
. BRJIUYHH OT H3-

5 MEepeHHbX, %
er, TC/M pxn’ TC/M er, TC/M Pxny TC/M er I Pxn
0,40 104 8,6 13,5 10,8 +30 | +37
0,30 5,1 4,0 5,6 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
Pacuerustit !
HITOPM — —_ 37,2 30,5 — —
Pewenue

CorsiacHo AaHHBIM TabJa. 145 Habaiomaercs CHCTEMATHYECKOE OTKJIOHE-
HUE BBHIYHCIEHHBIX BEJMYHH OT H3MEPEHHBIX B CTOPOHY yBeanyeHus. Cpennue
OTKJIOHEHHSI — AAS1 Par~+21%, pnast Puy~+51Y% — npesbimaor 10%; mno-
9TOMY BBOJMM [/ PaCyeTHOTO LITOPMa TOTPaBKH:

P =372 7¢/m (1 —0,21) = 29 Tc/M; Py = 30,5 te/m (1 —0,51) = 15 Tc'm.

flonoanenue 15

ONPEAEJNIEHHUE 3JIEMEHTOB BOJIH C YYETOM BJIHAHUSA TEYEHHA

BoicoTy Az ¥ BJHHY BOJH Ar B MEJKOBOJHOH 30HE C yYETOM BJHSHHS Te-
YEHHSI — MONYTHOIO H IPOTHBOIIOJJOXKHOTO HanpasJIEHHIO pacaApoCTpaHeHus
BOJIH — ONPeALAfIOT 1o Gopmynam:

v = kphj, 395
)TT = anf, 396
rae |
Ry = VR 397
_'/ 1+35—
/¢
PR 4'%3 398

k¢, M, — BLICOTA BOJIH i-il obecrieueHHOCTH, 6€3 yyeTa TeueHHs; A, M, — CpelHss ANHHA BOJH
6e3 yuera Teyenus; ¢, mM/c, — cpeaHas (asoBasi CKOPOCTL BOJH, ONpeleiseMas mo dopmy.e

T 399
T

B ¢dopmynax 397 u 398 3Hak mIIOC COOTBETCTBYET MOMYTHOMY TEYEHHIO,
3HaK MHHYC — TeUeHHIO, MPOTHBOMNOJOXKHOMY HalpaBJEeHUIO PacIpOCTpaHe-
HUS BOJIH,
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Mpumep 90. TpeGyeTcst ONpeAENHTb BBICOTY BOJH Ar H JUIHHY Ar C yue-
TOM BJIMSIHHMS TEUEHHS CO CKOPOCTHIO Ur=2 M/C, IPOTHBOMOJIOXKHOIO Hampas-
JEeHHIO pacnpoCTpaHeHUs BOJAH. DJIeMEHTbl BOJAH Ge3 yueTa TeueHHsl paBHHI:

Iy =3,0 M, A =60 M, T=3,8 c. ['ny6una sogoema H<0,5M.
Peuwenue
ITo popmynam 399, 397 u 398 onpenensiem sHaueHus

— 0
¢ = _3-,—8 = 15,8 m/c,

=2}

1 2
kp = - 9 = 1,33, byg =1—- 58 = 0,87,

1— 3'5T5,_8

BLicOTY M AJHHY BOJMH C YUETOM BJHSHHS TeueHUs BblYUKCISEM 10 GopMynam
395 u 396:

he=133.30=40M iy =087-60 =352 m.

Hdonoanernue 16

ONPEAEJEHHE NOTEPb.H NMPUPAILEHHH BOJAHOBOYV 3HEPTHH
HA OFPAKIEHHOW AKBATOPHHU

Buicoty andparipoBanHOi BOJNHEI ¢ YYeTOM NOTePb H NMpHPallteHUi BOJ-
110BO#l SHEPTHH Agen, M, 11€00X0AHMO OTIpeeaITh N0 (hopMyne:

hyen = kxkenhy, 400
rae ky — xo3dppuunent AudpaxkuHd BO.H, onpeseseMblii COTAacHO TpeGOBaHHAM, TIpHBEJEH-

HeIM B nn. 24, 25 u 26 npuaoxenusa 1; ken — cymmapubiil koddduuuedt norepn (npupale-
HHIt) BOTHOBOIT 3Hepriti, onpejenseMulil o opmye

ben = Vl _E_‘E_E_n_, 401

e 377 2 7 “:—l
l’f T
2 B
Wi
A
5 |l A
[ AT A 4 3
7t gy T
A 1 &
8 ' = =
\ - 5
P ol = L+
%0 [\ pPARD A
1 74 \ \ yd L P 1
{ NG AT
&

L owBaaras 0505 G607 GE 4T W OE 0 B0 3G %0 0

Puc. 192. Tpagux mas onpenxeneHus -NPHAOHHOH CKOPOCTH Uy
h; — BHICOTA HCXOHOM BOJHBI i-f obecneueHHOCTH; Egx, Kr/M — MOTepH SHCPTHH NOA BAHAHHEM
1IEPOXOBATOCTH [Ha; En, Kr/M — NPHpailleRHe YAEJbION sueprun nof BKeACTBHCM MECTHOTo
serpa; E= -gy/z,-"’—yzlenbnaﬂ sleprus Ha Bxojie.

[Torepn yneavnoii BOJHOBOH 3Hepruu Eg ciepyer onpenensith no ¢op-
Myne
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_ Cip

=2y
s A
% ’

402

roe Cp — rHAPOAKMHAMHYECKUH KO3QPHLUHEHT CONPOTHBJEHHA, NPHHEMaeMbli no Taba. 146,
p=101,9 Kr.c?/M*— n10THOCTL BOABI; r, M — pacCTOAHHE OT BXOAa A0 pPAacCYyeTHOH TOUKH;
Uz, M/C— NMPHAOHHAS BONHOBAS CKOPOCTh, MPHUHIIMaeMas mo pic. 192; ¢=A/tr — da3oBas cko-
POCTb BOJIH.

Tabauya 146

Kpynzocts Tuapoaunamuueckiit k03pduLUMEHT CONPOTUBACHHSA [
wa dyy | 01w

T | venee 0,25 0,5 0.75 1 1,25 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 0,013 | 0,012 | 0,01

[Mpupallenye yae bHON BOJHOBOH YHEPTHH CaelyeT ONpefesits no Gop-
MyJie
E, = —”—"2—"03—’ (W cosa’ — o)3, 403

rae ps=0,125 kr - c?/mM* — IjOTHOCTD BO3AYXa; o, IPai — YroJ MeXAy HanpasiacHieM Berpa
M JydyoM AudparipyeMoli BOJIHbI B PACueTHOH TOUKe; s — a3POAHHAMHYECKHI KOI(DHUHEHT
CONPOTHBJEHUS, IPUHHMaeMblit no Tabs. 147, rie 3nauenne xospdunnenra kep (OTHOCHTEND-
HOI! LIEPOXOBATOCTH B3BOJHOBAHHON NOBEPXHOCTH) CJEAYET ONpefeNatb Ho dopMmyJe

(W cosa’ —¢)?

Bn = [V
2ghay V hay/h

k 404

Tabauya 147

18 u

MeHee 28 48 100 200

kgn

C 0,003 ’ 0,002 0,002 0,0005 | 0,0002

B ¢opmyne 404 hyy— ycnoBHas BbicOTa Au(parHpoBaHHOR BOJHBI MO
HaNpaBJIEHHIO OT BXOAA J0 pacCMaTpHBaeMOH TOUKH. DTa BeJIUYHHA BHIYUCS-
ercs no ¢opmyae 197(156) nns tpex touex: Bo Bxoge (kz=1), B HCKOMOI
TOYKE W nocpeauHe MeXAy Humu. [IpHHHMaercs cpeaHeapuHpMeTHueCKoOe
3HayeHHe BHIUHC/IEHHBIX [Jsl YKa3aHHBIX TOYEK BEJIHUMH.

Honoanenue 17

YACTHDIN CAYYAHM HCHOJIb30BAHHS $OPMYJIbI 190 1Jisi ONPELEJIEHHSA
3JIEMEHTOB BETPOBbBIX BOJIH B Y3KOCTAX BOMOXPAHHI KLY

Manaraemblii HHXKe OpUeM pacyera npejJaraercs MNpHMeHsTs (puc. 193)
NPH TAaKOM CYXXEHHH BOJIOEMa, PH KOTOPOM BELITONHAETCS YCNOBHE 75 <0,25,
P

rjge B —upuHa y3KocTH no HOpMaJH K ee ocH, Dp — 3KBHBAJIEHTHLIN pas-
roH, ompefefsemMblii no gpopmyJe 190,
BbIcOTbl BOJIH Ay, M, B Y3KOCTAX JONYyCKaeTcsa onpenenstb no gopmy.e
hy = kyh;, 405
rae h; — BBICOT2 HCXOMHOM BOJHLI, M, BHIYHCIHSEMasl B COOTBETCTBUN ¢ TPeGOBAHMAMH, NpU-

BefedbiMa B nao. 15, 19 npuioxenns 1; k, — kosaddHuneHT, onpefensieMbli 10 rpadHKy, HpH-
BeAeHHoMy na puc. 194, no suauenusim GespasmepHbix Beanund gDp/W?2 u gBjW2,
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CpensHit nepuox vy, ¢, 1 CPeAHAA NJHHA BOJH Ay, M, B Y3KOCTH onpene-
JSOTCS B COOTBETCTBHH C TPeGOBaHHAMH, NPHBENCHHBIMA B 1. 14 npuioxe-
HuA 1,-c yueToM HaWIeHHON BeJHYHHbI Ay. o

Npumep 91. Onpenennuts snemedThl BOJMH Hy, Ty, Ay B TOUKe M y3KocTH
(B=5 Km, puc. 193) npu MOCTOAHHOM 1O CKOPOCTH M HATPABAEHHIO 10XKHOM
serpe (W=10 mic). T1y6una Boast B touke M H=20 m.

Pewenue
Brnosinsiem Ha puc. 193 Heo6Xxoaumbie mocTpoeHus H ofipefieisieM Mo
tdopmyse 190 pejmunHy 3KBHBaJIeHTHOTO pasrona Dy:
Dy =027[Do+085(Dyy + D_1)+05(D 4+ D_p)] =
= 0,27 {24 4 0,85 (22 + 18) + 0,5 (18 + 14)] = 0,27 (24 + 34 -+ 16) = 20 Km.
Buiuncasiem 3nauenns gDp/W2=1960, gH/W2=2,0 4 no rpaduKy, npuBejen-
HOMy Ha puc. 116(38), onpenensieM Gespasmepuyio smcoty gh/W?2=0,06, or-
Kyaa h=0,61 m.

ITo rpaduky, npusesennomy na puc. 117(39), npu gDy/W2=1960 on-
peneaseM Riy =2,2 u BEIUMCAAEM A1y =2,2-h=1,34 M. IIpu 3Hauenusnx Ges-
pasmepHbix Besnynn gDp/W2=1960, gB/W2?=490 onpenensieM mno rpaduky,
NpUBEACHHOMY Ha puc. 194, koadduunent ky=0,75. Tto popmyne 405 pricota
BOJIHLI B Y3KOCTH 0o6ecneyenHocTbio 1Y%

hy=0,75-1,34 M=1,0 m.

s onpeneneHus BeNHUHH ?y H_7\,y BLIYHC/SIEM NPEABAPUTENHHO Cpef-
HIOIO BLICOTY BOJIHBI B Y3KOCTH
Ry = kyl = 0,75.0,61 M =046 w,
a 3aTeM no 6e3pasMepHOH BeaMuuHe gﬁy/W/2=0,045 onpejessieM no rpadu-
Ky, npHBeJleHHOMY Ha puc. 116(38), 6espaamepnoe oTHOuIeHHe g—rylW/=2,8,
OTKYAa CPEeAHHH NepHOL BOJH B Y3KOCTH Ty—= Z‘Q'—Sllo-=2,9 c. Io opmyae
187(151) onpesensiem cpeaHIo0 AJIHHY BOJHLI B Y3KOCTH

- 9,81-2,92
y="9314 = 13,1 wm.
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PYKOBOACTBO

N0 CNPEQENEHHID HATPY30K

W BO3JEACTBHH

HA THAPOTEXHUYECKHE
COOPYXXEHHUA (BonnoBbIX,
neposhix H 0T GYNOB)

Hayunsie pepaxtopei: 4. 4. JIAMNO,

b. A. YPELIKMMH

Pegaxtop J1. I'. CETKO

Texnnueckuin pesaxtop T. M. BOBMYEBA

Cnano B na6op 15,111-1977 r.
TMoanucano x newaru 30/VI 1977 r.
M-21702. dopmat 70 108/16.

Bymara runmorpadckas Ne 3.

lpus. 1. 27,65.

Meu. a. 19,75-}2 ka.  Yu.-usn. a. 25,83.
Tupax 2000. 3ax. 143

llena 4 py®6.

Tunorpadus BcecoiosHoro opaena
Tpyxosoro Kpacroro sHamenu
HaYYHO-HCCIEROBATENIBCKOTO

HHCTUTYTA THAPOTEXHNKR

umeud b. E. Bepeneena.
195220, Jlenuurpan,
Ixkarckas ya., 21



3ameueHhbie ONEYATKH

Crp. 38, puc. 25(12). — Ha puc. 12 oTHOCHTe/JbHOE BOJHOBOE
TIPOTHBOAaBJeHHe CBePXY BHH3 aoskHo Omtb: 0,1; 0.2; 0,3; 0,5; 0,7,

3ak 143. Tupax 2000.
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