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Crpovre/ibHbIe HOPMBI H NPABHIA

CHnll 2.06.04-82*

lNocynapcTeenubii komuter CCCP
o AelaM CTPOHTENLCTBA
(FoccTpoit CCCP) |

Harpy3kn B BO31eHCTBHA 1 Riamen
Ha M’EApOTEXHHYECKHE COOPYXKEHAd
(BO/IHOBBIC, JEIOBBIE H OT CYAOB)

CHnll 11-57-75

Hacrosiiime HOpMEBI pacrIipoCTpaHAKOTCS Ha ped-
HBIE U MOPCKHUE THUAPOTEXHUUYECKUE COOPYXKEHUHA
[IpU MIPOEKTUPOBAHHUHA BHOBb CTPOSIIAXCA H pe-
KOHCTPYKLHH CYLIECTBYIOLIUX OOBEKTOB.

HopMbl ycTaHaBIMBalOT HOPMAaTUBHEIE 3Haye-
HUA HArpy3ok W BO3JCUCTBHHM OT BOJH, Jibla U
CYAOB Ha I'MAPOTEXHUUECKME COOpyXeHUs. PacyeT-
HasA Harpys3ka JOJIKHA OnpeacisiThcsd KaK MPOU3-
BEICHHUE HOPMATUBHOM HArpy3ku Ha KO(PPHULIHM-
€HT HalleXXHOCTH 110 Harpy3KaM Y, y4UThIBAIOIHi
BO3MOXHOE OTKJIOHEHHE Harpy3ku B HEOJIaronpu-
ATHYIO CTOPOHY OT €€ HOPMAaTUBHOIO 3HAYEHHS; Y,
OOJKEH MPUMHUMATBLCA COIIACHO TpeOOBAHUSM,
npuBeneHHbIM B r1ae CHull no ocHOBHEIM TO-
JIOXXEHUSIM MPOCKTUPOBAHUSA PEYHBIX THAPOTEXHM-
YECKHX COOPYXEHHH.

Harpy3ku oT BOJH Y jibJa Ha TUAPOTEXHUYEC-
Ke coopvikeHus | knacca, a Taxke pacye€THHIE
2JIEMEHTBI BOJIH Ha OTKPBITBIX M OTpaK/1€ HHbLX aK-
BATOPUAX HEOOXOAUMO YTOYHSITh HA OCHOBE HATYP-
HBIX HAOIIONCHUH U 1a00paTOPHbBIX UCC/ICIOBAHUH.

1. HATPY3KH M BO3JIEUCTBHUA BOJH
HA TH/IPOTEXHUYECKUE COOPYXEHUA
BEPTUKAJILHOTO
1 OTKOCHOTO HPO®WIEN

HAI'PY3KH OT CTOAYUX BOJIH
HA COOPYXEHHUA BEPTUKAJIBHOI'O ITPOPWIA

1.1. Pacuer coopyXeHui1 Ha BO3AEUCTBUE CTOSTUKX
BOJIH CO CTOPOHBI OTKPBITOH aKBaTopu# (puc. 1)
NOJIKE€H MNMPOU3ZBOIMTHLCA TMNMPU rayoMHEe A0 AHA
d, > 1,5h v rnybuHe Han 6epMoii d, > 1,25n; npu
3TOM B (popMyiax mJjid CBOOOJHON BOJHOBOH IIO-
BEPXHOCTH U BOJIHOBOT'O JaBJI€HUS BMECTO INTyOU-
Hbl 10 HA d,, M, HEOOXOOZUMO NTPUMEHSATh YCI0B-
HYIO PAaCUeTHYIO IMTYOMHY d, M, OIIpeae/sIeMYyIO IO

bopMyIe

d=d + k,(d, — d), (1)

e a} — rIyOMHA HAA NOJOLIBOI COOPYXCHUS, M;
kK, — KOOPPUIHMEHT, NPUHUMAEMBIN 110
rpapykam puc. 2;
h — BbICOTA O€ryliei BOJIHBI, M, NIPUHMU-
MaeMas 1o npujoxeHuio 1.
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Puc. 1. D1iopkl JaBaeHHUsI CTOSYMX BOJIH Ha BEPTUKATb-
HYIQ CTCHY CO CTOPOHBI OTKPHLITOH akKBATOPUH

a — TIpU rpedHe BOMHBI, § — npH JIOXOMHE BOJHEI (C DNIOPa-
MU B3BCLIMBAKOUIETO BOJIHOBOIO NABJICHUSA Ha OepMeHHble
MaCCHBDI)
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Puc. 2. I padpuky 3naueHuit kosppuunenra k,
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1.2. Bo3sbillieHUe Wi NOHUXEHUE CBOOOIHOMN
BOJIHOBOHW TIOBEPXHOCTH 1}, M, Y BEPTUKAJIBHON CTE-
HbI, OTCYHUTBIBAEMOE OT PACYETHOTO YPOBHSI BO/LbI,
JOJKHO OIIPEACASITLCI 110 POPMYIIE
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C. 2 CHnlIl 2.06.04-82*

kh*
N = —h COS W/ cthkd cos” wt, (2)
2T
e O = 7 Kpyrosasi 4acToTa BOJIHLI,

I" — cpeaHu# nepuoll BOJHBI, C;
! — BpeMms, C;

kK= — BOJIHOBOE YUCJIO;

A
A — CpEIHAd JUTUHA BOJHBI, M.

[Ipn AeCTBUM CTOSIYEH BOJIHBI H2 BEPTHKAJIb-
HYI0 CT€HY HEOOXOMMMO IpeayCMaTpuBaTh TPHU
cay4yas onpenenaeHus ny mo gopMyne (2) mis cie-
AVIOIUMX 3HAYCHHH COSW!:

a) Cosw? = | — Mnpu NOAX0AE K CTEHE BeplLUU-
Hbl BOJIHBI, BO3BBIIUAKOILNEHCS HaA pPacCyYETHBIM
YPOBHEM HA 1. , M;

6) 1 > coswt > 0 — NpH MaKCHUMAITLHOM 3Haue-
HUU TOPU3OHTAITBPHOH JUHEMHON BOTHOBOH HaIrpy3-
ku P, kH/M, g rpeGHst BOIHbBL, BO3BBILLIAKOLIIE-
rocst HaJi paCyeTHbIM YPOBHEM Ha 1), B 9TOM CJIyyae

3HAYECHUE COSW! NOJDKHO ONpeaensiThCs Mo GopMmyie

w———

A
COSMWf = —— —
nh(4kd - 3) ()
B) COSw! = —1 — NpHM MAKCUMAJILHOM 3Haye-

HUU TOPU3OHTAILHOH JIMHEUHON BOJIHOBOH HArpys3-
xu P, kH/M, ans nonowssl BOJHBI, pacrono-
)KEHHOH HMXE pacyeTHOro ypoBHS Ha 1),

MpumeuaH ue. [lpu d/A < 0,2 1 BO Bcex APYIUX
cnay4yasx, korga no dopMmyne (3) 3HaueHHE coswf > 1, HeobO-
XOAUMO B JAJILHERLILIMX pacyeTax IIPpUHUMATh Cosw! = 1.

1.3. B ry0OKOBOAHOM 30HE TNOPU3OHTAJbHYIO
JIMHEHAHYIO HArpy3Ky Ha BEPTUKAIbHYIO CTEHY P,
kH/M, nipu rpebHEe UM NOXOMHE CTOSYEH BOJIHBI
(cM. puC. 1) HEOOXOAUMO ITPUHUMATH [10 ITIOPE BOJI-
HOBOI'O JABJICHUS, NPHU 3TOM BenwuMHa p, klla, Ha
[JIYOUHE Z, M, JOJDKHA OIpeaensaThes no GopMye
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h/)

~KZ kh’ ~2kz 2
p = pghe™™ coswt —pg ——e~" cos” of -
2
—Pg k/21 (1-e*%)cos 2wt -
273
—Pg -{k 2h e cos 2wt cos of, (4)

e p — IUVIOTHOCTh BOABI, T/M>;
g — YCKOpeHHE CBOOOAHOIO NajeHUs, paB-
Hoe 9,81 m/c?;
7 — opouHarel Touex (7, =N, z, = 0; ...
z, = d), M, OTCYNTHIBAEMbIC OT pac-
YeTHOTO YPOBHS.

s rpebust npy z; = m_, a i A0XOMHBI NIPH
z. = 0 cnenyer npunumMats p = 0.

1.4. B MenKoBOOHOW 30HE TOPHU3OHTAJIBHYIO JIH-
HEWHYIO Harpy3Ky Ha BePTHMKAJIbHYIO CTeHY P,
kKH/M, npu rpeOHE M JTOXOMHE CTOSAYEN BOJIHBI
(cM. puc. 1) HeoOXoIMMO IMTPpUHHUMATD MO IMIOPE BOJI-
HOBOTO JIaBjieHUs, TIPY TOM BEJIMUMHA p, Klla, Ha

rnyoOHHe Z, M, JJOJDKHA ONpeneasaTecs no 1adn. 1.
Taobnunoa |

FN.;_, TOUEK r 3amy€3-1_;HHe | 3HayeHUe BOJHOBOIO
TOYEK Z, M napjeHust p, Klla
B ) 1Ipu rpedne -
1 M. _I p,=70
2 | 0 Py = Kypgh
3 0,25d Py = K;pgh
4 0,5d p, = kpgh
5 d Ps = SDgh_
[Ipu noxonHe
6 0 ps = 0
7 N, D7 = —pPEN!
l 8 0,5 Dy = —Kgpgh
9 d Py = —Kgpgh

[1pumeuyadue 3HaueHUA KO3DPULUMEHTOB K,. K;,
l k,, ks, kg ¥ k criefyeT NpuHUMaTh 1o rpagukam puc. 3, 4, 5.

A/d
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Puc. 3. I'paduxy 3HaueHHH KO3DPUIMEHTOB K, U K,
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Puc. 5. I'paduku 3payenuit koapuureHTos k, u &,

HATPY3KH N BO3JENCTBUS BOJIH
HA COOPYXEHMUSA BEPTHKAJIBHOTIO NPOOWIA
U UX DJIEMEHTBI (OCOBBIE CJIYYAN)

1.5*. BoanoBoe nasaenue p, klla, Ha BepTH-
KaJbHYIO CT€HY C BO3BBILIEHMEM HAal pacYETHBIM
YPOBHEM BEpXa COOPYXEHHS Z, ., M, Ha BEJIMYMHY
MEHEE 1 .., M, CJIEIYET OMNpPENENsiTh COIJIACHO
nmn. 1.3 1 1.4 ¢ nocneayrouiMM YMHOXeHUEM [10JY-
YEHHBIX 3HAYEHUH NaBieHUsT HAa KO3QHULIMEHT K,
ornpeaensieMbiid Mo Gopmyie

k. =0,76+0,19 ’ZSI‘;‘P, (5)

A€ 3HAKM «IUTI0C» U «<MHUHYC» COOTBETCTBYIOT I1O-
JIOXXEHMIO BEpXa COOPYXKEHUS BBHILIE UIKM HUXKE
pacyeTHOro YPOBHSI BOHI.

Bo3BbILLIEHUE WK TOHUXKEHUE CBOOOAHON BOJI-
HOBOM ITOBEPXHOCTH 1), ofipeaejieHHoe mo 1. 1.2,
CIEyeT TAKXE YMHOXAaTh Ha KOQPUUMEHT K.

['opu3oHTaANIPHAY TUHEMHAA BOTHOBAS HArpy3-
ka P_, xH/m, B paccMaTpuBaemMoM ciiyyae 10JI-
XKHA ONpENesAThCS MO TUTOLAAU 3II0PLI BOJTHO-
BOTO IaBJICHUsI B IIpelesiax BbICOTLI BEPTUKAIIb-
HOM CTEHHI.

1.6. Ilpn noaxone GpoHTa BOJHBL K COOPYXeE-
HAIO [OA YIAOM ¢, T'pad, CO CTOPOHBbI OTKPBITOU
AKBATOPUM (B pacyeTax yCTOMYMBOCTU COOpYXKe-
HUsT ¥ IIPOYHOCTU TPYHTOB OCHOBAHMUS) JIMHEH-
HYIO BOJIHOBYIO HAarpy3Ky Ha BE€PTHKAJIIBHYIO CTE-
Hy, OINpeneaeHHyIo corjacHo . 1.3 u 1.4, neoO-
XOJIMMO YMEHBbLIIIATH NYTEM YMHOXEHUSA €€ Ha KO-

3QPULMEHT K., IPUHUMAEMBbIM PaBHBIM:

cs?
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o, rpaj Kes
45 R
60 0.9
75 0.7

MTpumMeuanue. Ilpu nepeMemreHn GpoHTa BOJH
BOOJb CTEHBI, T.€. A O, OJIU3KUX WM paBHbIX 90 rpal, BoJl-
HOBYIO Harpy3Ky Ha CEKLMIO COOPYXKECHHW: CiAedyeT OIIpeIc/ISATh
cornmacHo 11. 1.7.

1.7. TOpH30HTA/IbHYIO HArpy3Ky OT audparu-
POBAHHbIX BOJH CO CTOPOHLI OIPaKAECHHOU aKBa-
TOPUU CJICAYET ONpEeACIsATh IIPH OTHOCUTEIbHOHU
JUIMHE CEKUUU coopyxeHus //A < 0,8; npyu 3ToM
pacyYeTHYIO 3MIOPY BOJIHOBOrO AABJICHUS CO 3HA-
yeHUSIMHU p, KI]a, 10MyCcKaeTCs BBIUTOJHATD 110 TPEM
TOYKaM, pacCMATPUBas CJACAYIOLUME CIIYYAW:

a) BEpPLLIMHA BOJIHBI COBMEILEHA C CCPEIUHOM
CEKHHHU COOpYyXeHUs (pHC. 6, a):

h. kh?
2 = Nipax = ——— ;f cthkd, p, =0; (6)
4 2 A
he kh2
2 =0, py =kzp*gk ‘;’f 8‘” cthkd |;  (7)
)

\
 hy kg )
2chkd  4sh2kd |

(3)

n max

_J‘acq. YPOBEHb

= 0,3%

|
dy

BT [

LT T
|
e
d

Al

0)
1 Pacy. ypoBeHb
S LI R
A=1_TT
=X
E Plf
& ' S
------ -lllll;IE.

Puc. 6. 2m0pnl JaBIeHUS TMAOParupOBaHHEIX BOJH HA BEP-
TUKATbHYIO CTEHY CO CTOPOHbBI OTPAXACHHOH akBATOPHUH

a — Tpy TpedHE BOJIHBL, 6 — TIpH JTOXKOUHE ROJHBI

0) monollBa BOJIHBI COBMeEHIEHA C CepelIuHOI
CEKLIMM COOpYyXeHUs (pUc. 6, 6):

z, = 0, p, = 0; (9)
h.e khj
%=, = ;f “_cthkd, p, = ~kpgn,;  (10)

My khy, \

I S A
¢ =4y 3= THPE 2chkd+4sh2kd)’ (11)

yi (I gif — BPICOTA IUMGparupoBaHHON BOJIHEI, M,
onpenessieMas CorJlacHO 00s13aTeJIbHO-
My TIpU. 1,
k, — KO3GGhUUKUEHT, NTPUHUMAEMBIHA [0
Taos. 2.

Taonwima 2

IOTHOCHTBHB- [ ’
Haq anuHa cex-|0,110,270,310,4(0,5({0,610,710,8
- | |

N S

[Koacpqmuuem 0,9810.920.85(0.76 0.64/0. 51]0.38]0. 261
k!
|

[Ipumedanuec. Ilpu raybuHe co CTOPOHHI Orpax-
neHHoi aksatopuu d = 0,3\ cieayer CTpOUTh TPEYTONbHYIO
MOPY BOJHOBOTO JIABJICHUsI, MPUHUMasl Ha IyOHHe Z; =
= (),3\ BOJIHOBOC JABJICHUEC PABHbLIM HYIIO (CM. puC. 6).

1.8. BaseuiuyBaloliee BOJHOBOE JaBJIEHUE B Io-
PU30HTAJIbHBIX 1IIBaX MACCUBOBOM KJIQJKH H I1O I10-
JOILBE COOPYKEHUS CHEeAyeT NTPUHUMATh PaBHBIM
COOTBETCTBYIOILUM BEIUYHHAM TOPU3OHTAJILHOTO
BOJTHOBOTO IABJICHHUA B KPpAaWHUX TOYKax (¢M. puc. |
M 6) npu TMHEHHOM M3MEHEHHMH €ro B Mnpeaeax
HIMPUHBI COOPYXKEHHA.

1.9. MakcMaJIbHYI0 AOHHYIO CKOPOCTh V)
M/C, niepell BEpTUKAIBLHOM CTEHOM (OT AEHCTBHUSA CTO-
STYUX BOJIH) HA pacCcTossHUM 0,25A OT nepeaHen rpa-
HH CT€HBI HEOOXOIMMO OMNpEneIsiTh 110 (popMyJie

2k5[nh
Vp,max = \/ ’ (12)

= xsh 2kd,
&

rae K; — KO3Q@PUUUEHT, NPUHUMAEMbIA [0
Tadn. 3.

Taoagwmua 3
10i15'20'30

[TonorocTs BOJAHBI A/A 8

lKUIB(I)(bHLIHGHT k., 0,6 | 0,7 10,75/ 0,8 | 1

Jlonyckaembie 3Ha4YeHUST HEPa3MbIBaOLIUX JOH-
HBIX CKOpOCTBEI Vi adm> M/C, JUISi TPYHTA KPYIHO-
CTRI) thpaxuuil D, MM, CIeIZveT HPUHUMATE 110
puc. 7, Ipu vy . 2 Vg 4 HEOOXOIMMO NpeyCMaT-
PHMBaThb 3allMTY OT pa3MblBa OCHOBAHMUA.
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Puc. 7. I'padyK qonyckaeMbIX 3HAYCHUH HEPA3MbIBAIO-
[LUX ZOHHBIX CKOPOCTEMN

1.10. Driropa B3BEUIMBAIOLLIETO BOJIHOBOIO 1AB-
JIEHUSE HA OepMEHHbBIE MACCHBbBI A0JDKHA [IPHHUMATD-
CAl TparneueuIalTLHON, COrnacHo puc. 1, 6, ¢ opau-
HaTaMu p,, klla, onpeaensseMbiMU (npu i=1, 2
w 3) no dopmyne

=K h .
Ppr i brPE ch kd

coskx; € pr, (13)

rae X, — PAaccTOgHMUE OT CTeHbI A0 COOTBETCTBY-
Jollleil rpaHd MacCUBa, M;
k, — XO3(DOUUIHEHT, NPUHUMACMBIH 1O
Tabn. 4;
p; — BOJIHOBOE JABJICHHE HA YPOBHE 1010~
LLIBBI COOPYKEHUS.

TadOnuua 4

T r—

Kosdduuuenr &, mpu

OTHOCUTEC/ILHAS NMONAOTOCTSAX BONH A/A

| rj1yOMHa d/—?-t-

J— 15 y McHee 20 u bonee |

20 3040 6080 100

MeHee 0,27 0,36 0,64 1
Ot 0,27 xo 0,32 0,6 0,44
|_1:_30nee 0,32 J 0,3 | 0,3

HAI'PY3KH OT PASBUBAIOHINXCSH
U NMPUBOUHBIX BOJ/JIH HA COOPYXEHHS
BEPTUKA/IBHOI'O NTPOOUJIA

1.11. PacueT coopyxeHUI Ha BO3ACUCTBUE pa3-
OUBAIOUIUXCH BOIH CO CTOPOHBI OTKPbITOIl aKBa-
TOPUU AOKEH MPOU3BOAUTLCA MPH MNyOMHE Hal

6epmont d,, < 1,25k n rnyOune no nHa d, > 1,51

(puc. 3).
['OpHU3OHTATBHYIO MHEIHYIO Harpy3ky £, kKH/M,
OT pa30HUBAIOLUUXCI BOJIH HEOOXOAUMO IIPUHUMATH
10 IUJIoLaaAy 3MIpbl OOKOBOTO BOJHOBOIO NaB-
JE€HMSI, IpU 3TOM BeJUYUHBI p, KIla, nns 3Haye-
HAW OpAMHAT Z, M, CIEAYET OIPEALHATH MO hop-

MYJIaM:
3y — —h, Py~ 0; (14)

=0, p, = 1,5pgh; (15)

CHnull 2.06.04-82* C. 5

P

Pacy. ypoBeHb

-----

- f

Puc. 8. 3n1opel AaBiieHVs pa3OUBaIOLIMXCS BOJIH Ha BEP-
TUKANbHYIO CTCHY

pgh
. |
ch kdf (16)

BepTrKanbHyI0 TMHERHYIO Harpy3ky P, kH/M,
OT pa30MBAOIUUXCS BOJIH CAEAYET IPUHUMATL PaB-
HOU IUIOLIIAAK IITIOPh] B3BELIUBAKOIICIO BOJIHOBO-
ro NaBICHUS U ONpeacnsaTs no Gopmysie

P Da

=R (17)
rne @ — KO3QE@HUHMEHT, NPUHUMAEMBIH IO
Ta0I. 5.
Tabnuma 5
I a T I
d, —d, <3 5 7 9
KOBQ)(I)HHHGHTL | 0,7 1 0,8 J 0,9 | | J

MakcrMasbHyI0 CKOpOCTb BOABI V, o, M/C, Hajl
[TOBEPXHOCTHIO OEpMBbI Nepell BEPTUKAJIILHON CTe-
HOW IpH pa3OMUBaAIOLIMXCS BOJIHAX HEOOXOAMMO
OIpeAEIISITL 110 POPMYIie

V -
Smax “alchkd, (18)

1.12. PacuyeT coopyXeHNH Ha BO3/IeHCTBUE [TPH-
OOMHBIX BOJH CO CTOPOHB!I OTKPBITOK AKBATOPUU
JOJEKEH MPOU3BOAUTLCA NMPU MiyOuHe d, < d, Ha

NMPUMBIKAIOIEM K CTCHE y4acTKE AHA npomx:eﬂ—
HOCTBIO HE MeHee 0,54, M (puc. 9), Tpu 3TOM BO3-
BBIILICHUE BepIIMHbl MAaKCHMMAaJIbHOM [1pUOOHHOU
BOJIHBI ), , M, HaJl PACYETHbIM YPOBHEM ClENYeT
ONpeacsiaTL o Hopmyne

nc,.sur = _OﬁSdf - hsur’ (19)
rae h,, — BbICOTA [IPUOOIHOM BOJNHLI, M;
d, — KpuTUYecKas rIyOouHa, M.
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a) , P,
sur —
Pacy. yposenp 3 g:
X _ _ A §
S s‘
74
6) P,
hﬂﬂ"
Pacy. ypoBeHb 73,
v

Puc. 9. 9nopbl ZaBACHUA TIPUOOMHBIX BOJIH HA BEPTHU-
KATbHYIO CTEHY

a — C BEPXOM IIOCTEAM Ha YPOBHE JHA; & — ¢ BO3BbLIUIAIOLIEUCS
Hal OHOM MOCTENbIO

['OpU3OHTATBbHYIO IMHEHHYIO Harpy3ky P, KH/M,
OT NPUOOMHLIX BOJIH HEOOXONMMO NPUHUMATD I1O

TUIOILAAM S0Pl OOKOBOI0O BOJIHOBOI'O NABJICHUS,
[IPH ITOM BeJWYMHBI p, Klla, nia 3HayeHUH Op-

AUHAT Z, M, AOJDKHBI ompeaenstocsi 110 Popmy-
JaM:

zl = _hsur? pl = 0; (20)
& =73 M py = 1,508h,,,; (21)
h
= dy Py= (22)
Tt
ch=—-d;
A

sur
roe A, — CPEelHss UIMHA TIPUBOIHON BONHEL, M.
BepTuKaIbHYIO JIMHEHHYI0 Harpy3ky FP,., KH/M,
OT MPUOOITHBIX BOJH CAEAYET NPUHUMATP PABHOM
[UIOLLIAAHM SMI0OPbI B3BELIMBAIOLLEIO BOJIHOBOTO J1aB-

JieHUs1 (C BBICOTOH p,) M ONpenessith 1o (popmyne

4 h

P —07(2%)
2

\ y

MakcuManbHasi AOHHasi CKOpOCTh NMpyAOOHHON

BOJIHBE Vy ., M/C, fiepel BEePTHKAIbHOM CTEHOM

CO CTOPOHBI OTKPbITOM aKBATOPHUU JOJIKHA OIpe-
IEATLCA MO (pOopMyJIe

(23) .

(24)

1.13. OnpenesieHHE HArpy30K Ha BepTHKalb-
HYIO CTEHY OT BO3/IEMCTBUSI pa3OMBAIOLLIMXCS U TTPH-

OOHBIX BOJH (CM. puc. 8 U 9) nNpu HaIeXalleM
000CHOBaHHUH JONYCKAETCA MMPOU3BOAUTh IHHAMM -

YeCKMMHM METOLAMH, YYHUTHIBAIOIMUMHU HMITY/IBCHI
NaBJIeHUSI ¥ HHEPUMOHHBIC CUJIBI.

HAI'PY3KHM Y BO3JIEMCTBHUS BOJIH
HA COOPYXKEHHUA OTKOCHOTIO NPODPUIIA

1.14*. BricoTy HaKara Ha OTKOC BOJIH oOecrie-
yeHHOCTbIO 1 % no Hakaty (A, | o, M) [U1s1 PPOH-
TaJIbHO ITOAXOJSIII{HUX BOJIH NpU IIIYOUHE Tiepen

COOpYXEHHUEM d > 2h,q HAIUICXKHUT ONPEALIATH NO
dbopmyie

hrunl% - Krkpxspkrunnl%’ (23)
rne k. u kp — K03 OHLUHEHTHI LLIEPOXOBATOCTH H
IMPOHHUILIAEMOCTH OTKOCA, NMPUHHU-
MaeMble 1o Tad. 6;
k

o KO3(pDHULUHUEHT, IPUHUMAaEMbBIU 1O
Tabn. 7%;
k., — KO3hOHUUEHT, MPUHHUMAEMbIH IO
rpadpukamMm puc. 10* B 3aBHCHMOC-
TH OT MOJIOTOCTH BOJIHBI A /A ., HA
. d1%
IIyOOKOH BOIE.

[Ipn rybuHe nmepea coopyxeHueM d < 2h,,

kKoo duumeHT £, HEOOXOAMMO TNPUHUMATh 1A

3HAYEHMH ITOJIOTOCTH BOJIHBI, YKA3aHHOM Ha puc. 10*
B CKOOKAax M OIpeaeisieMOH MpU rnyouHe d = 2h,,,.
BricoTy HakaTa Ha OTKOC BOJH O0€CMEYECHHO-

CTBbIO i, %, MO HaKaTy HEOOXOOMMO OIpeaessTh

YMHOXEHHUEM TTOJTY4EHHOTIO 110 hopmylie (25) 3Ha-

qeHus A, o, M, Ha KOOPOHUINEHT K;, IPUHHUMA-

eMbl¥ 10 TabJ1. 8.

[Ipn noaxone (ppOHTA BOJHBI K COOPYXKEHHIO
MO, YIJIOM O, Tpal, CO CTOPOHBI OTKPBLITOH aKBa-

TOPHUHU BCIIHUUYHUHY HdKdTd BOJIH H4d OTKOC CJICAYCT

YMEHbIUATh YMHOXEHHEM Ha KOI(PPUIHEHT K,
IIpUHUMaeMbl# o Ta0J1. 9.

Taonuua 6

I OtHocutenbHad | Koag- | Koap-
KOHCTPYKILIMA
LIIEPOXOBATOCTD | QULIU- | DULIK-
KperuieHusl OTKOCa
| r/h o €HT K, | €HT K,
beToHHBIMH (KE1€30- — 1 0,9
OCTOHHBIMHU ) IIJIMTAMH
['paBuitHo-raneunu- | Menee 0,002 | 0,9
koBoe, kameHHoe miau | 0,005 — 0,01 | 0,95 | 0,85 I
KperuieHue OCTOHHBI- 0,02 0,9 0,8
MU (KeJIe300€TOHHBI- | 0,05 0,8 0,7
iMH) OJI0KaMH 0,1 0,75 0,6
bonee 0,2 0,7 0.5
I1puMeyaH e XapakTepHbIH pa3Mep LLUEPOXOBATO-

1{.'ITI’[ r, M, cacayect nNnpuHUMaTe paBHbLIM CPpCOHCMY IUaMETPY

3epeH MaTepHUaia KpEIIcHUA OTKOCA WIM CPEOHEMY pasMeEpy |
OeTOHHBIX (Kene3o00eToHHBIX) OJI0KOB.




Taonuuwa 7*

3Ha4YeHHE CigQ

KO3d)(bHHHeHT k., IPH CKOPO-

CTH BeTpa V. M/C
20 1 Gonee 14 | 1,5 ] L6
10 1,1 1,1 | 1,2
5 1 MeHee 1 0,8 | 0,6

[I pyMeuaHue ¢ — Yyroil HakjIoOHa OTKOCA K
TOpH30HTY, rpap.

i, i —

Taonuma &

— — _ -

(OoecneyeHHOCTs MO HAa-
Katy 1, %

r Al

SR L q‘ = —r

| Koadpduumenr k

By —— S ———

3HayeHHe yria o,

rpal 40 | 50 | 60

Kosdduumenr £

0,87I 0.820.76

[IpumMeuanue. [pu onpeneieHUN BLICOTH HAKATA
BOJH Ha TecyaHble U TPABUMHO-TATCYHUKOBBIC TUISDKU HE-
00X0oAMMO YUHTHIBATh U3MCHEHHE YKIOHA ILIAKa BO BpeMsI
imropma. Haubonsiiiee moHUXECHHE TUISIKA B CTBOpE ype3a
BOIBI CleayeT MpuHuMarts paBHBIM (0,341, M, ¢ BBIKJIHHUB2-
HUEM Ha HyjeBble 3HaueHWs Ha Oepery A0 BbICOTHI HanbOb-
[Ero HakKarta, a B Mope 10 NTyOWHB! d = d_, M, 1Sl pa3Mbl-
BacMbIX TPYHTOB WM Ha TayomnHe d = d,, , M, — ISl Hepas-
MbIBAEMBIX IDYHTOB (rae #, d, U d,, — COOTBETCTBEHHO
BbICOTa BOMHBI H TMyOHHA BO,I{H B CTBOpax NepBoro M 1ocie-

AHEro OOpyUIeHHH, M).

. ' IR
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Puc. 10*. I'pahnky 3HaueHUA KO2pPuLUCHTA Kk

Fiin

1.15. Dmopa BOMHOBOIO JABIEHHS Ha OTKOC
npu 1,5 < ctge < 5, yKpenICHHbIH MOHOXUTHBIMU
WIK COOpPHBIMU TINMTAMHM, JOJXKHA [TPUHMUMATHLCS
no puc. 11, mpu 3ToM MaKCUMAJIbHOE pPacyeTHOE
BOJTHOBOE aasjieHue p,, Klla, HeoOxonumo orpe-
1eJ19Th 110 hopMyJie

Buicora Boaubl A, M| 0,51 1 |1,5) 2
MakcuMabHOE 13,7 2.812.312,1 :
OTHOCUTEILHOE BOJI-
IHOBOE: NaBiIeHue p,

o | 1

50(30
o
21
)
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Bepx
COOPYXEHHSH
Qwﬁ.
Pacq YPOBCHD TS v
Q> "i

1l||
1
€ ‘

- - .l"'. ;f

Puc. 11. Dniopa MakCMMaJIBbHOTO pacy€THONQ BOJIHOBOTO
JaRJIeHUS Ha OTKOC, YKPEILIEHHbIN TUIUTAMU

= kKkp,,08h, (26)
rne k,_ — Koa(pcbuuneHT, onpenensieMbi o
dopMyJie

k. =0,85+ 4,8-% + ctge(0, 028 — 1,15%); (27)

kf — KOO OULUEeHT, TPUHUMAECMEBIN MO
Tabin. 10;

Taonuua 10

— , ,
MonorocTts Bonubl A/ | 10 l 15120 125 | 35

KoaddbuimeHT kf ] 1,15 1,3 |1,35 {1,48

i

p,,; — MaKCMMaJIbHOE OTHOCUTEIbHOE BOJIHO-
BOE JaBJIEHKE Ha OTKOC B TOUKE 2 (CM.
puc. 11), npunumaemoe no tadi. 11.

Taonuua 11

OpauHarta Z,, M, TOYKM 2 IPHJIOXKEHUS] MaK-

CUMAJILHOIO PAacyYeTHOrO BOJHOBOTO /IaBJEHHA P,
JIOJIXKHA ONPEeaesIAThCA 110 (pOopMYyJie

2 = A+ ——(1-J2cte?o+1)(A+ B), (28)
ctg
rne A u B — BEJIMYUHBI, M, OIIpEAcAsAEMBbie IO
(hOpMyTam:
4=h0,47+0 ozzﬁ}l‘“ctg 2 (29)
\ h) ctgho
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iy

B=~50,95-(0,84ctgp - 0,25)—% . (30)

™ ——

OpauHata Z,, M, COOTBETCTBYIOLIA BBLICOTE
Hakara BOJH Ha OTKOC, OOJ/KHA OMNpeaesiThC
cornacHo 1. 1.14*.

Ha yyacTKax KpericHHMsl Mo OTKOCY BBHILIE H
HUXeE TOYKHU 2 (CM. puc. 11) cneayeTr npuHUMATD
3HAYEHHUS OpAMHAT 3MHIOPbI BOJHOBOIO JABJIEHUS
p, klla, Ha pacCTOAHUSAX, M:

npu [, =0,0125L, n L =0,0265L  p=0,4p,;
TIpH l =00325L U I —00675L p=0,p,

ACIgo
Yetg?o -1
OpauHATHI 3MIOPbl BOTHOBOTO MIPOTHUBO/IABJIE-

Hust p ., Klla, Ha MIMTBI KpEIUIEHUsT OTKOCOB CJIe-
nyeT onpeaensdts no Gopmyle

= KKiD. o /PEN, (32)

L, =

[e (31)

rae p, ,,y — OTHOCHTEJIBbHOE BOJHOBOE IMPOTHUBO-
JaBJIE€HWE, NPUHUMAEMOE MO Ipadu-
KaM puc. 12.

c,rel

I!:L‘I--I
L7 INL ]
L 4 L NI T
L AA DN TN G
RP7Z.aRmEBE\NAENR
VYA T INANDMNLD
/) M.I!I_K"l\“.
A L NANY N
ul..‘llh\.\‘k\'
HEEX\\Y
B

u

B

0,2

0,1

EHERA\'Y

Puc. 12. I'padbuxy nnst onipene/iCHUS OTHOCUTENBLHOTO BOJI-
HOBOTO MMPOTUBOIABJICHUS

1.16. Harpy3ky OT BOJIH Ha OTKOC, YKPEIJIeH-
HbI TJIMTaMHK, Wi coopyxeHUHd 1 u Il kiaccos
NMpU BbICOTE BOJIH Oosee 1,5 M 00ecneye HHOCThIO
1 % B cUcTEME IOMYCKAETCS NPpH HaviexaeM 00o-
CHOBAHMH OIpPEAC/IATb METOAAMM, B KOTOPbIX YUH-
ThIBAETCS HEPETYJISIPHOCTh BETPOBBIX BOJIH.

[Tpn HastmuuM OepM U nMepeMeHHBbIX YKIOHOB
OTACABHBIX YYACTKORB COOPYXEHHUU OTKOCHOTO Npo-
duJIA Harpy3km OT BOJIH Ha KpPEIUIEHUSI OTKOCOB
HeO0X0OUMO OTIPEAEJATh MO NAHHBIM J1abopaTop-
HbIX UCCAEA0BAHUM.

1.17*. [1pn npoeKTHPOBAHUHU COOPYXEHHH OT-
KOCHOTO NMpOMWIs U KPpEIUIEHKH OTKOCOB U3 PBa-
HOIro KaMHsi, OObIKHOBEHHBIX U PACOHHBIX OCTOH-
HbIX MJIH X€1€300eTOHHBIX 0J10KOB Maccy OTAE/b-

HOTO 371eMeHTa m WIX m,, T, COOTBETCTBYIOLILYIO
COCTOSAHUIO €TI0 NPpeACIbBHOTO PABHOBECUS OT Neu-
CTBUSI BETPOBBIX BOJH, HEOOXOAUMO OIPEACTATD:

[PU PACIIOJ0XEHUH KAMHA WM 0J10Ka Ha yya-
CTKE OTKOCa OT BepXad COOPYXCHHUS OO IIYOUHBI
z = 0,7h o popmyne

3,16k sph” X
h 3

SV \ (33)*
L 1 + ctg3(p
P J
TO Xe, npu z > 0,7h no popmyne
(7’552) 34
n, = me | ® (34

bd ?

rae  k, — KO3(PQUUUEHT, NHPUHUMACMbIA MO
Tadn. 12%; npu A/h > 15, a Takke npu
Hannyuu OEpMBI K, ClielyeT YTOYHSITh
IO ONMBITHBIM JaHHBIM;
P, — TMJIOTHOCTb KaMH#, T/M°.

Taonuua 12*

| Koadppuument k

INeMeHTbl KpeIU1eHUsA 1;[;11 iy 1
| HaOpocke| yknaake
KameHb 0,025 — |
O0ObpIkHOBeHHBIC OeTOHHBIEC OJlokmn | 0,021 | —
Terpanoapsr U apyrue QUIYPHBIE 0,008 0,006
0JIOKHN l
k! - i

1.18. Ilpy npoekKTUPOBAHMH KPETUIEHUS OTKO-
COB COOPYXE€HUI U3 HECOPTUPOBAHHON KAMEHHOM
HAOpPOCKM HEeoOXOAUMO, YTOObl 3HAYCHHE KO-
(PULMEeHTa k,. 3¢pPHOBOIO COCTAaBa HaXOAWJIOCH B
rpaHylax 3alliITpUXOBAHHOH 30Hbl, NPUBCAECHHOH
Ha I'papuke puc. 13.

3Hayenue korhdHLHECHTA kgr IOJIXKHO OIpe-
NEJSITLCS M0 (POPMY.JiE

m, Dba,f
kgr — J—% — Dba . (35)

rae m -- Macca KaMH$i, onpexnesieMasi 1o
n 1.17%, 1 f
m. — Macca KaMHg, 0oJibllag Wi MeHb-

!
l1ast paC4eTHOM, T;

Dy, ;v D,, — nmamerpbl GpaKkumMi KamHsi, CM, NpH-

Be/IeHHbBIE K JUAMETPY LIapa, UMeEIO-

11IEF0 MACCY COOTBETCTBEHHO M, U m.

3epHOBOH COCTaB HECOPTUPOBAHHON KAMEHHOMU

HaOpOCKM U KpeIIEHHUS OTKOCOB, COOTBETCTBY-

IOUIMI 3allITPHXOBAaHHOM 30HE (CM. puc. 13), cie-

JAYET CYMTATh NMPUTOAHBIM TONBKO I COOPYXe-

HUHW C OTKOCAMH, NOJIOIOCTh KOTOPBIX HAXOIAMUTCH

B Ipezesiax 3 < ctge < J, a BpICOTAa paCYETHOH BOJI-
Hbl — 3 M U MEHee.
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Puc. 13. ['padux wig onpesesieHHUS OJONYCTUMOIO 3ep-
HOBOI'O COCTaBa HECOPTHPOBAHHOM KaMEeHHOU HabpoC-
K4 s KPEIUieHHUs OTKOCOB

1.19%. Ilpu 1momoroc1u 0TKOCOB Ctgp > 5, yKpen-
AAEMBIX HECOPTUPOBAHHOMN Pa3HO3EPHUCTOH KAMEH-
HOM HaOpPOCKOH, paCUETHYIO MACCy KaMHH m, T,
COOTBETCTBYIOILYIO COCTOSHUKO €TI0 MpPEaeIbHOIO
paBHOBECHS OT ICUCTBUSA BETPOBBIX BOJH, HEO0XO-
UMO onpenesTh 110 popmyiie (33%) npyu A/h > 10
C YMHOXEHMEM TOJYUYEHHBIX PE3yJILTATOB Ha KO-
3¢ hULHEHT k(p, onpeneasembii no tada. 12a*.

Taonumoma 12a”

cigg [ 6 [ 8 |10 12 15|
L ]
i
Koacb(bnuuem k 0.7810,5210,4310,251 0,2
npu Ak > 10 | |

MunuMmanbHOE coiepxaHue (bpakumi JMaMer-
poM D, . COOTBETCTBYIOILHUM PACHETHOM MAacce KaM-
HSI B HECOPTUPOBAHHON PAa3sHO3EPHUCTOM HAOPOCKE,
OOJIXHO NIPUHMMATBLCH B COOTBETCTBUM ¢ Tabu. 1207,

Tadoauiuwa 126*

Ko3thpUlMeHT pa3zHO3¢pHUCTOCTH

I)ﬁ[)/DII]

Y

J

—

10

20 I40—10il

MuHuMansHoe coaepkaHue ppak-
umii tuamerpom D, , % (no Becy)

e

50 [ 30

23

20

2. HAI'PY3KH OT BOJIH

HA OBTEKAEMBIE IIPET'PA/LbBI

U CKBO3HDBIE COOPYXEHHUA

HAT'PY3KU OT BOJIH
HA BEPTUKAJIbHYIO OBTEKAEMY1IO INPEI'PALLY

2.1. MakcUMaibHYIO CHITY OT BO3ASHCTBUSI BOJIH
Q ... KH, Ha BepruKanpHylo 00TeKkaemyio rnpe-
rpagy C nornepeyHbIMU pasMmepamMu a < 0,40 U

CHull 2.06.04-82* C. 9

b < 0,4r (puc. 14, a) npn d > d_ HeobXonIHMO
ONpeacnsTh U3 pAla 3HAUCHUN, NoJyvaeMbIX [IpHU
Pa3/IMUHBIX MTOJIOXEHUIX NpCrpaiabl OTHOCUTETIBHO
BEPLUMHBI BOJHBI & = X/A, MO (hopMyJie

Qmax — Q:,maxbf + Qv,maxav’ (36)
rae Q; .. — COOTBETCTBEHHO WHEPUMOHHBIA M
n 0, CKOPOCTHOH KOMIOHEHTbI CHJIbI OT

BO3AECUCTBUA BOJH, KH, onpenens-
eMbIE 110 (POpMYJIaMm.

| ,
O max = Zpg?tb"hkva,-ﬁ,-; (37)

|
12

0, U 0, — KO3(ODHIIMEHTbI COYETAHUSI MHEP-
LHUOHHOIC U CKOPOCTHOTO KOMIIO-
HCHTOB MAKCHUMAJbHOH CHJIBI OT
BO3JAECHCTBUA BOJH, NTPUHUMAECMBIC
COOTBETCTIBEHHO o rpagukam | wm
2 puc. 15;

Qv,max gbh2k2 vaa (38)

a) BepiimHa
b CpeaHasi BOIHOBad

BOJIHb!
“ JTUHNA
S Pacu. ypoBeHb

== Syt

0] o

o5 .
0 T —

]

Z ——
—1

=

J N S s

1} =

o B
\ / I

‘H

L J
i .

Puc. 14. CxeMpl X ofipenencHU0 BOJJHOBBIX HAIPy30K
Ha 00TexkaeMbIe nperpaibl

a — BepTUKajibHble, 6 — TOPHU3OHTAJbHbIC
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5., 0

l 2

+

0,8 ——— |
a—— npu d/A >40,5 |

6——— NpH djA = 0,2

0,4

NS
I

|

SERY//
N ”

EERE
—1,2

" -0,5 ~0.3

—0,1

~0,2

, Ok = 8

| i l L

1 e
L ...

0 0,1 0,2 0,3 0,4 &

Puc. 15. I'padukn 3Hauenuit xoapduumeHTOB COYETAHUS] HHEPUHMOHHOTO J, (rpaduky 1) u ckopocrHoro b (rpaduku 2)
KOMITOHCHTOB CHJIBl OT BO3ACHCTBUI BOJIH

h ¥ A — BbBICOTA U IIMHA paCcYEeTHOU BOJIHbI,
MpUHUMaeMble coryiacHo 1. 4 00s3a-
TE€JBHOTO Mpui. 1;
a — pasMep MPErpajanl o Jy4dy BOJIHbI, M;
b — pasmep nperpansl Mo HOpMaIU K
Jy4dy BOJIHBI, M;
KO3PPULMEHT, TPUHHUMAEMBIH T10
Ta01. 13;
MHEPLIMOHHEI ¥ CKOPOCTHOM KO-
GULMEHTH rAyOMHBI, NpUHHMAae-
MBbI€ COOTBETCTBEHHO 10 rpadukam
avbpuc. 16;
MHEPUNOHHBIA U CKOPOCTHOH KO-
3QPULHEHTH GOPMBI IIperpausbl ¢
MMONEPEYHBIM CCYEHHUEM B BHIEC
Kpyra, 371umnca U npsaMoyroJbHu-
Kda, NMPpUHHMaeMblie 10 rpadukam
puc. 17.

Tao6apuna 13

0,110,15]0,2 [0,25[ 0,3 | 0,4_1

OTHOCUTENBbHBINA
pasMep nperpaabl
a/r, b/A, D/A

lKo:-)(bchuueHT k

P—

IlpumMevyasusda 1. Pacyer CKBO3HBIX COOPYXEHUH
HJIH OTACABHO CTOAIUHX OOTEKAacMBIX Hperpalx Ha Harpys3ku
OT BOJIH [NOJXEH MPOHU3BOAMTBHCS, KaK MMpaBUIIO, C YUETOM

IIEPOXOBATOCTU HMX TTOBEPXHOCTH. IlpM HaaMuuM ONBITHBIX
AAHHBIX MO CHHXKEHUIO BIMAHWS KOPPO3UM U MOPCKUX 0Opa-
cTaHuil KoahpuumeHTH POPpMBI HEOOXOAUMO OXNIPECACHATH 110
dbopMynaM:;

4
2b

Bp: C?

vV

B = —C;; (39)

(40)

C.u C — yTOYHEHHBIE ONbITHBIE 3HAUYCHHA KO3Gdu-
UHECHTOB HHEPIIMOHHOTO H CKOPOCTHOTO CO-

POTHBICHHUHA.
2. Ilpu noaxoae BOJH OA YIJIOM K 0DTEKAEMOM Mperpase
(B BUNE 3/UTMIICA WM TIPSMOYITONBHUKA) IOIMYyCKAeTCA KO3h-
bULHMEHTHL GOPMBI ONPEACTIATE MHTEPIIONALMEN MEXAY UX

3HAYCHUSMHU IO ITABHLIM OCSM.

3. MakcHMaIbHYIO CUITY OT BO3IeHCTBUA BOJH O .., KH,
HAa BEPTUKANBHYIO 0OTEKAacMyl0 NMperpaay npH 3Ha4YCHUU

Q) max

Qv max 2 AOTYCKAeTC NpUHAMATE - Qt,max: a ITIpH 3Ha-

rac

max

Qf .max

< _ .
HEHMU ) <2 npuHBMars Qrax = 9, oy B APYTHX CHYYasX
¥, max ’

Q... CIEIYET ONPERENAT U3 PASAa 3HAYCHHUH, MONYYEHHBIX 110
dopmyne (36) NMpM pas3sIHUYHBIX &.

2.2. JInHeiiHy10 HArpy3Ky ot BoJIH g, KH/M, ua
BEPTUKANBHYIO ODTEKAEMYIO TIpErpany Ha rinyouHe
Z, M, TIpU MAaKCUMAJIbHOM CUJIe OT BO3IACUCTBUMA
BonH (_. (cM. puc. 14, a) HEOOx0AMMO orIpese-
naTh o popMyie

q = qf,maxaxi + qv,maxsxv’ (41)
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0,8

0,6 1,2
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20
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Puc. 16. T'pacdyky 3HaYeHUH MHEPUMOHROrO (1, U CKOPO-
CTHOTO O, KO3GPULUHEHTOB MIyGHHLI

~—— upHu d/A > 0,5

~ == TIpyA d/A = 0,2

CHwuIT 2.06.04-82* C. 11

Puc. 17. I'paduku 3naueHUH MHEPUHOHHOIO P, M CKOPO-

cTHOro B, koahduumneHtoB Gopmbl (IS SJUTHIITHYEC-

KHX Nperpajg — CIUIOWIRLIE JIMHUKM, NPU3MAaTUUCCKHUX —

INTPHXOBBIC JIMHUY) B 3aBUCUMOCTH OT a/b (nng (, g u
P ) vnu b/a (nna Pz)

] — 11 WepoXoBaTol MIMNTHYSCKOM IIperpaini; 2 — rial-
KOii; 3 — mepoxoBaToi B NTOABOAHOMK M MMankoil B HAABOAHOM
JacTAX BEPTHKANBLHOH IJUIUMATHYECCKOW TIperpabi

m.
N

"
\\
Y

NN
B

2 b

| _ T D
0.8 * AN
A Nabh L
w SN

—0,3 ~0,4 ~0,3 ~0,2 0.1

0,1 0,2 0,3 0,4 x

Puc. 18. I'padmxn 3Ha4YeHUI KOIPPHLINeHTOB CoYeTaHUSA MHEPIIMOHHOTO dx; (rpaduku 1) u cxopocTHoOro &, (rpadu-
KU 2) KOMIOHEYTOR ropuM30HTAILHON NUHEHHON HArpy3KH OT BOJIH

€ §; .x — WHEPLHOHHBIM U CKOPOCTHOI KOM-
141 7, max NOHCHTb] MAKCUMAJIbHOK NTUHEUHOM

Harpy3sku ot BOJIH, KN/M, onpene-
JIieMble 110 (POPMYJIaM:

1 h
9i;max = *2“93 n’b? by k,8xP;; (42)
2 h?
dymax = PETD —fkfﬁnﬁ-,,; (43)

6 10, — KODDUUMEHTHI COYCTAHMS MHEPLIMOHHO-
ro U CKOpPOCTHOrO KOMITOHEHTOB JIMHEW -
HOM HArpy3kul OT BOJIH, IMPUHUMAEMBIC
COOTBETCTBEHHO 110 rpapukam 1 u 2
puc. (& npu 3HaAYeHHH & COTACHO (1. 2.1
6.1 0 _ — KO3pDHIMEHTb JUHENHONH Harpy3ku
OT BOJIH, IPUHHUMAEMBIE 110 rpaduKam

a ¥ 6 pyuc. 19 npu 3HAYEHUAX OTHOCH -
d-27
TEJIbHOU NYOUHBl Zppp = = e
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t

04 06 08 10 1,2 z, 0 04 08 12 z

Puc. 19. I'padukyu xos3dppuiiMeHToB IMHEITHOM HArpy3ku OT BOJH O

xi?

6,,, 0,, 0, npu d/A.

xy? Tz

D0,1: 2)0,15; 3)0,2; 4 0,3; 5 0,5: 6)1; 7) 5u Ah = 40 — cnjaowiHble AMHUA; A/h = 8 — 15 ~— IITPUXOBBIC JIMHUH



2.3. [1pesblilieHUe B3BOJTHOBAHHON MOBEPXHO-
CTH 1, M, Hall paCYETHBIM YpOBHEM IOJDKHO O~

pelessiTbes no gopmyie
Tl — Tl,-e;h: (44)

rae 1,, — OTHOCUTEJbHOE NPEBLIIIEHHAC B3BO/IHO-
BAHHOMW HOBECPXHOCTH, OMNPEACAACMOC
110 puc. 20.

0,1

0,2

0,3
(0,4 |

N rel

Puc. 20. MNpaduku 3HaueHNi KOXPPUUHUCHTA 17,

I—nupn d/A=05ur/h=40; 2—npu d/A = 05ur/h = 20, a
Taxoke ipHt d/A = 0,2 u A/h = 40; 3 — npu d/i = 0,5 n A/ = 10,
a taxoke oou d/A=02ud/h= 20,4 —nupu d/A=02ur/h= 10

[IpeBbIlieHUE CPEIHEH BOJTHOBOH JIMHHUY HA
pacYCTHBIM yPOBHEM Ad, M, cjelayeT OIpeueaaThb
no ¢gopmyie

Ad=(m. _,+ 0,5h, (43)

I€ M, ,,; — OTHOCHTEJIBHOE [PEBbILIICHNE BEpIIN-
Hpl BOJIHB, onpenensiemoe 1o puc. 20
npy 3HadeHnu & = 0.

2.4. Harpy3sku ot Bosid () ¥ ¢ Ha BEpTHKABbHYIO
06TeKaeMyI0 Iperpaay npy Jo00M €€ pacronoxke-
HUM X, M, OTHOCHTEBHO BEPIIIHHBI BOJIHBI CEAYET
onpenenstth no dopMmynam (36) 1 (41), 1ipn 3TOM
ko2 uiiMenTsl & K O, AODKHBI TPUHUMATLCA (10
rpapuxaM 1 n 2 puc. 15, a 8 u &, — no rpahuxam
{ 1 2 puc. 18 Wit naHHOTO 3HA4YEHHs & = X/A.

2.5. Paccrosiiue 2, .., M, OT PaCUCTHOTO YPOBHA
BObl A0 TOUKM NMPWIOKEHUS MAKCUMaibHOW CHIbl
OT BO3AEHCTBMA BOJIH HA BEPTUKATbHYIO 00TEKaeMYIO
nperpamny ¢ . HEOOXOIUMO ONpENesATh 1O hopMmyne

]

2omax = (0, max8i20,i + Ov.maxiZ0v)s  (46)
max

rie 8 U8, — KOahDUUHEHTHI, NPUHAMAEMBIC
no rpadukam 1 u 2 puc. 15 npy &,
COOTBETCTBYIOIIEM O

;M 2y, — OpAMHATBI TOUEK NPUNOKEHHSA CO-
OTBETCTBEHHO HWHEPIHOHHOIO ¥

¢ rel

4%

CHuIT 2.06.04-82* C. 13

CKOPOCTHOrO KOMIIOHEHTOB €W, M,
onpeensieMbie o QOpMYJIaM:

£0.i - “:‘Cf,re!k; (47)
ZQ‘v ~ “vcv,relx'ﬂ (48)

rae (., — OTHOCHMTE/bHbIE OPAMHATHI TOUCK
U,y  NPHIOXEHNA HHEPLUOHHOTO H CKO-
POCTHOI'O KOMITOHCHTOB CHJI, TIPH-
HUMaeMble 110 rpahuKam puc. 21;
W, M |, — MHEPUMOHHDIH U CKOPOCTHOHM KO-
3phunMeHTHl (pa3bl, NIPUHUMaE-
Mble 110 FpaduxkaM puc. 22.

0.1 0.2 0,3 04 0,5 0,6 0.7 0.8 0,9 d/A
\

0.02 /h=10
121

0,04 15192
20

0,06 5t
40717

0.08

05'*1 =T 'L‘ 1
0,02
i |

0,14 - i 1

c:’,re!?

g'ﬁ,ﬁ!f i

Pue. 21. I'paduky 3HadyCHUA OTHOCUTEIBHBIX OPAHHAT
[ — Crref; 4 - Cvref

001 02 b3 04 ®

== =dfr =0 20
—dfA 20,5

0,1
Puc. 22. I'pathuxy 3Ha4€HUH UHEPLMOHHOTIO U; H CKO-
pOCTHOTO M, KO3(pOHLMEHTOB (asbl
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PaccTtosiHue Zp OT PaCYeTHOIO YpOBHsSI BOAbI
00 TOYKH TIPpHIOXEHUS Culbl ( TIpH JI0O00M yaa-
JE€HUHM X OT BEPIUUHDBI BOJIHBI 1O NIpErpaabl CIEAYET
onpenefsaTh Nno dopmyne (46), npu 3ToOM KOIP-
uimeHTb! O, M §, NOMXKHBI IPHHUMATBCS COLJIAC-
HO rpa@HKaM 1 u 2 puc. 15 Ang JaHHOro 3HAYCHUS

& = X/A.

HAT'PY3KH OT BOJIH
HA TOPH3OHTAIBHYIO OBTEKAEMYIO IIPETPAJLY

2.6. MakcuMmanpbHOe 3HaUYeHUE paBHOIAEIUCTBY-
lolIeN TUHEHHOM Harpysku ot BoaH P, kH/Mm,
Ha TOpU3IOHTAIBHYIO 00TeKaeMylo fperpaay (Cm.

puc. 14, 6) ¢ nonepeyHbiMK pasMepamMy a < 0,1A,

M, 1 b<0,IA, M, pu 2.2 b, HO (2, — b/2) > h/2
u npu (d — z) 2 b AONXHO ONpenendaTbed 1o
hopmyiie

2 | p2

- JP2+ P, (49)
Ui ABYX ClIy4yaes:

C MaKCUMaJIbHON TI'OPHU3OHTAJIBHOM COCTaBJIS-

IOILEeH JIMHEMHOM Harpysku P kKH/M, nipu

x,max’?
COOTBETCTBYIOIIEM 3HAYEHWU BEPTUKANBbHOMH CO-

CTaB/ISIIOILCH JIMHEHHOK HAaIpy3KH £, KH/Mm:

C MAKCUMAJIbHOU BEPTHKAJILHOM COCTABIAIO-
e JIMHEMHON Harpysku P, . KH/M, fpu CO-
OTBETCTBYIOLUEM 3HAYEHMHM TOPHU3OHTAIBHOMU CO-
CTaBJSAIOLUCH JUHENHHON Harpy3ku P, kH/M.

Paccrosiime x, M, OT BePLUXHBI BOJIHBI JO LIEH-
Tpa nperpaibl Npyu JCHCTBUH MAaKCHUMAJIBHBIX JIU-
HEHHbIX HAIPy30K P . W szmax HOJIKHO OIpeue-
JAATBCA MO OTHOCUTEJILHON BeNHYHHE & = X/A,

[MPUHUMAEMOM corsiacHo puc. 18 u 23.

s Illlﬂhﬂl%’lﬁll__
IIIHiII%ﬂI_‘&IIIII

By Ay
~0,4 >
YA ' 2
i 2

Ay
~0,8 7 . - ——t1
~0,5 0,4 ~0,3 -0,2 -0,1 0

Puc. 23. I'paduku 3HaueHuit KkoabduuueHTOB coOYETaHUS 0,;, NHEPUHOHHOrO (rpa(bm(ﬂ 1) n 63

2.7. MakcumanibHOe 3HayeHHe TOPU3OHTATLHON
COCTaBAAOIIEN JTUHEHHON HArpy3km OT BOJH
P, naxs KH/M, Ha TOpPU3OHTAIBHYIO 06TEKaEMYIO
nperpany HeoOXoauMoO onpeaeisiTh U3 psiia Be/IM-

YMH, NOJIYHaeMbIX MPH pa3IMUYHbIX 3HAYEHMSIX &,
rno popmyJe

P ..=P6. 1t P2

X, max Xi xv-xy?

(50)

— UHEPUHUOHHBIA U CKOPOCTHOH
KOMITOHEHTHI TOPU3OHTATHBHOM CO-
CTaABAAIOINEH NMHECHHOHN HATPY3KH
oT BoJgH, KH/M, onpenensieMbie
1Mo opMynam:

P = _;-pg:fl:z.t'?2 hk .8, B;;

rae Pﬂ. U va

(31)

2 W 5
P, = gpgnb—i-k 05By;
— KO3(pIULUEHTHI COYCTAHUS HHEP-
HHUOHHOTO ¥ CKOPOCTHOTO KOMIIO-
HEHTOB JNHMHEHWHOH Harpy3ku OT
BOJIH, [IDUHHUMAEMBbi¢ COOTBET-
CTBEHHO o rpaukam | n 2 puc. 138
[IPH 3HAYEHHH & corviacHo 1. 2.1;
— 0003HaueHUs T Xe, UTO U B IT. 2.2;
[3JE M 3, — WHEPLMOHHBIA U CKOPOCTHOMH KO-
duumeHTH (POPMBI TIperpaibl ¢ Io-
NEPEYHBIM CEYEHUEM B BUJIE KPYTa,
IUTMTICA U NPAMOYIOJbHHKA, TTPU-
HUMaembie 1o rpapuxkam puc. 17
P 3HAYEHMSIX a/b — Aj1st FrOPU30H-
TabHOM U b/a — U151 BEPTUKATHLHOH
COCTARJIAIOMIMX HATPY3KH.

(52)

0.MJ

& 'IIH
I&!W‘I

— CKOPOCTHOTIO

(rpaduKH 2) KOMIIOHEHTOB BEPTUKAIBHON JTUHEMHON HArPY3KM OT BOJH



2.8. MakcHManbHYIO BEJIIMUMHY BEPTUKAIBHOH
COCTARMAIOILIEHA TMHEMHON HAIPY3KH OT BOJIH HA IoO-
PU3OHTAIbHYIO oOTeKaemylo nperpany £, .., KH/M,
HEOOX0JIUMMO ONPEACAATh U3 psla BEJIUYHNH, NOJY-
yaeMbIX ITPHU PA3HbIX 3HAYECHHUAX &, 110 (popMy.ie

P =P>b + PO (33)

Z,max U u vozv?

rne P, u P, — HHEPUUOHHBIH M CKOPOCTHOM
KOMJIOHEHTHI BEPTUKAILHOHU CO-
CTABAAIOLICH JTUHEHHOK Harpys-
KA OT BOJH, KH/M, onpenensie-
Mbi€ 11O POPMYJIaM:

1 h
P, = —pgn’a’ —k,0_B;; (54)
2 A
, h o,
sz - Epgna'—i“kvezvﬁv; (55)

0, M 0, — HHEPUMOHHBIA U CKOPOCTHOM KO-
3P OULNECHTH COYCTAHHUSA, NPU-
HUMaeMble no rpauikam 1 u 2
pMc. 23 npu 3HaY€eHHUH & COrjiac-
Ho . 2.1;

0,48 — KO3DPHUUMEHTH TUHEHHOH Ha-
IPY3KH OT BOJIH, NPUHHUMACMbIEC
COOTBETCTBEHHO 110 rpaPukKam g
u ¢ puc. 19 npu 3Ha4eHUSIX OTHO-
CUTENBHON OPJMHATDI

__d'"zc.
Lerel = 3" ;

B, u B, — obo3HaueHud Te Xe, Yro B 1. 2.7.

2.9. 3nauenue ropusoHtaibHon P, kH/M, nin
BepTUKANbHOH P, KH/M, COCTaBASIOINX JTUHEH-
HOM HArpy3ky OT BOJIH Ha TOPH3OHTAIbHYIO 00Te-
KAeMYIO IIperpaiay 1npu Jo00M €€ paciioOXeHUH X
OTHOCHMTENIBHO BEPIIMHDBI BOJIHDbI CICAYCT ONpEe-
JISTH COOTBETCTBEHHO 110 dopmyiie (50) wm (53),
IIPH 3TOM KO3(PPULIMEHTHI COYETAHMS O, O, HIIH
0., 0, AOJXHB MPUHUMATLCA NO TpaduKam
puc. 18 u 23 pns 3anaHHOrO 3HAYEHHUA & = x/A.

2.10. MakcnManbHoOe 3HaYeHUE PaBHOIAECHCTBY-
Io1en TMHEHHON Barpysku ot BoiH P . KH/M,
Ha JICXKAIYIO Ha JHE UWIMHIPHYECKYIO TIperpaany
(cMm. puc. 14, ), nnametp kotopoit D < 0,1A, M, H
D < 0,1d, M, nosxHO oripeaeasTtecs no popmyne
(49) nnst AByX Cily4yaes:

C MaKCUMAJIbHOHN TOPHU30HTAJIBHOW COCTAaBA-
fomieit MHeitHoOW Harpysku P .. kH/M, npu
COOTBETCTBYIOIUEM 3HAaYeHUU BEPTHKAJIBHOHU CO-
CTaBJISIIOLLEH TUHENHHON Harpy3ku P,, kH/M;

C MAKCUMAJILHOMU BEPTUKAJILHOM COCTABJISAIO-
lieH JIMHeNHOA Harpysku P, ... kH/M, npu co-
OTBETCTBYIOILIEM 3HAUYECHHMHU TOPU3OHTANIBHOH CO-
CTaBJIAONICH NMHeHoi Harpy3ku P, kH/M.

2.11. MakCUMAIbHYIO TOPU3OHTAIBHYIO P, | .
KH/M, 1 COOTBETCTBYIOLIYIO BEPTHUKAJBHYVIO

P, KkH/M, npoekuuu JMHEAHOH HArpy3Ku OT

CHuII 2.06.04-82* C. 15

BOJIH, NEMCTBYIOIIMX HA JIEXKAUIYIO HA JHE LMJIUH-
JIPUYECKYIO TPETPANyY, HEOOXOAUMO ONPEACAATD 1O
GoOpMYJIaM:

PLmaK - Pxfﬁxf t vasxv; (56)
F, 2_%va5xv: (57)

rne P W P_ — COOTBETCTBEHHO HMHEPUHOHHBIMA
U CKOPOCTHOH KOMIIOHEHTBI I'O-
PH3C0HTAJILHOH COCTABAAIOLICH
JMHECUHOH HArpy3kKH OT BOJIH,
KH/M, onpeaensieMble 1o (Qop-

MYAaM:
3 y o M
P = 7 p8m D =0y, (58)
h2
P, = pgnD-—}:-exv; (59)
0. Mo _, — 0003HAYEHHS TE XK€, YTO U B IT. 2.7.

exi H va
MakcumanbHylo BepTHKalbHylO £, . KH /M,
M COOTBETCTBYIONLYIO TFOPHU3CHTAIBbHYW0 P, KH/Mm,
NPOCKLINHU JIMHEMHOM HATPY3KH OT BOJIH HEOOXOIHU-

9
MO IPHHUMATh PABHBIMU £ ax = — 3 PouP =P

HATPY3KHU OT PASBUBAIOHIUXCAHA BOJIH
HA BEPTUKAJIBHYIO OBTEKAEMYIO HPEFPAAY

2.12. MaxcumanpbHy0 CHJIY OT BO3AECHCTBHS pa3-
OHMBAIOIIMXCS (Pa3pYyLLAIOLINXCS ) BOJIH ch,max’ KH,
Ha BEPTUKUIbHYIO HMJIMHAPHYECKYIO Tperpany,
nuamerp koropoit D < 0,4d_, M, HEOOXOAMMO OI-
pelensaTh M0 OTASJIbHbIM 3HAUEHHSIM CHJIbI OT BO3-
AeVicTBUM BoinH (., KH, nojaydyeHHbIM g psiga

HONOXEHUH Tperpagbl OTHOCUTEC/IIHBHO BEPIHHHEBL
0,1=
BOJIHBI (pHUC. 24, @) C MHTEPBAIOM > 4’ Hauu-
!
X
Hasi ¢ =0 (Toe x — pacCrosiHUE, M, OT BEPILIK-
Hbl paadnﬁammeﬁm BOJIHbI 1O OCH BEPTUKAIBHOH
HWIMHAPHUYECKON nperpaibl).
Cuna or BosneiicTeus BonH Q_, kKH, wig mo-
O0Oro NoAOXeHUS UWIMHIAPHYECCKON TIperpaibl OT-
HOCHTEJIbHO BEPLUKWHBI BOJIHBI IC/DKHA ONPEacasiTb-

cs N0 popMyJIE

er — Qi,cr T Qv,f:r’ (60)

rae Q.. — MHEPUUOHHBIH K CKOPOCTHOH KOMIIO-
Q. HEHTBI CHJIBI OT BO3ACHCTBUA pa30H-
BAIOILMXCS BOJH, KH, onpenenseMpie

no opMyam:

|
Qf,r:r = 5 pg:n:Dz (dcr + Ne sur )E’i,cr ’ (6 I )

2
Qp,cr = gpgD (d,, + Ne sur )dtav,cr ) (62)
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rne  d, — rnyOuMHa BoOIbl NOA IONOLURO# BOJ-
Hbl, M, IIPUHUMACMAs PABHOU (CM.

puc. 24, a):
dt - dcr o (hsur T T]C,sur); (63)
A — BbICOTa (TPAHCHPOPMHUPOBAHHOIT) BOJI-

SUr

Hbl, M, MPU TEPBOM OGPYWIEHUU B
MEJIKOBOIHOM 30HE C COOMloneHUEM

ycaosus a_, < 0,8d,;

N, g, — [PEBbILIEHME HAL PACUYETHBIM YpPOB-
HEM BO/ibl BEPILUMHBI (IIPH IEPBOM 00-
PYIIEHHMH) BOJHBI, M;

d,,, — NHEPUMOHHBIA U CKOPOCTHOM K03(-

M O dbrUeHTH, APUHUMAaEMBbIE o rpadu-

v.,cr

KaM puc. 24, 6.

| 40,15

+0,00
tx/d

Puc. 24. Cxema K onpele/ieHUIO Harpy30K OT pa3ouBa-
JOLIUXCA BONH U rpad®UKH 3HAUYCHUH KO3 OHUUEHTOB
8, ., — Kpusast 1 1 3, , — KpuBas 2

icr

2.13. JluneitHy1o Harpy3Ky oT pasOuBa0OIUXCs
BOJIH ¢, KH/M, Ha BEPTHKA/IbHYIO LIMIMHIPpHUEC-
KYIO nperpaiy Ha riayouHe z, M, OT PaCyeTHOIrO

YPOBHS (CM. pHC. 24, a) npy OTHOCUTENBHOM yaa-
X

JIEHHH OCH MPETPajbl OT BEPUIMHBI BOJIHBI 7~ He-
I

O0X0AUMO OINpEaeasiTh 1O POPMYJIE

qcr - q:', cr + qv, cr? (64)

rae g; ., — WHEPLUMOHHBIM H CKOPOCTHOH KOMIIO-

M g,, HEHTb JMHEHHON HArpy3KM OT pasou-

BAIOIIMXCS BOJH HAa BEPTUKAJIBLHVIO

nperpaay, kH/M, onpeaenasieMele 1mo
dopMyJtaM.

...I_

1

Qicr = "ipgnDzef,cr; (65)
2
Qocr = "S“QgD (dcr t Tlc.ﬂu') Cpers (66)

rie €; ., — WHEPUMOHHbIN U CKOPOCTHOM KO-
M€, ., QUUHUCHTH, NMPUHUMAEMbIE COOTBET-
CTBEHHO ITO rpapukaM a U 6 puc. 25

NpHU 3HAYECHUsSIX OTHOCHUTCIBHOH IJIY-

dcr o Z
OUHB! <rel = y
t

[IpumMeuaH ue Koxbduitmenrnl ESI .. (pyuc. 24, 6) n
€; ., (PHC. 25, a) cneayeT TNPHHMMATL TMONOXMUTENBHBIMU TIPH
x/d > 0 1 orpuuarenpHbiMu NpH x/d, < (.

T
SRS

zml,l,

.
5)Orpdnuqnadmma

a)

h..h.
W

'h

|
I
:;:_4:0,6 +
o i’(),s ‘ 1
4 t *r——1
- 1
d -
A
~Cier0,50,4 03 02 0,1 0,1 02 03 04 05e

Puc. 25. I'padpmku 3HaYeHUid MHEPLIMOHHOIO €; . ¥ CKO-
POCTHOIO €, . KO3(POHUUHEHTOB

HAI'PY3KH OT BOJIH
HA CKBO3HOE COOPYAXEHHE
N3 OBTEKAEMBIX DIAEMEHTOB

2.14. Harpy3kxy ot BOJIH Ha CKBO3HOE COOpPY-
JKEHUE B BUIE CTEPXHEBOM CUCTEMb! HECODXOIM -
MO MOJIYYaTh CYMMHUPOBAHUEM HATPY30K, ONpe-
nejaeHHBIX corjiacHo nmn. 2.1 — 2.9 kak Ha orT-
JICTLHO CTOSAHIME Mperpaibl ¢ YYETOM IOJIOXKE-
HUSA KAXJIOro 371eMEHTa OTHOCUTEABHO HPOPH-
JAS pacYeTHOM BOJIHBI. DJIEMEHTHl COOPYXEHUS
clieAyeT NPpUHUMATL KaK OTOEJIbHO CTOS1LUE 00Te-
KaeMbi€ Iperpaabl IPU PaCCTOSHHUSAX MEXIY UX OCsI-
MH [, M, paBHBIX H 00Jice Tpex DUAMETPOB D, M;
npu [ < 3D (rne D — HaubGoOnAbBUIMK AUAMETP
3JIEMEHTA) BOJHOBYIO HArpy3Ky, NOJYYSHHVIO Ha
OTHAENAbHO CTOSHIMHM 3JIEMCHT COOPYXEHHUA, HE-
0OXOIHMO YMHOXAaTh Ha KO3I(PPHIUMEHTEI CONM-
XEeHHs 1O QPOHTY Y, U JIy4y V¥, BOJH, IPUHUMA-
eMble Mo 1adi. 14.



Tadonwumpa 14

M. e

Ko3@duiIneHTbI COMDKEHUS W, K Y,

NMPpH 3HaYCHUAX OTHOCHUTCJ/IBHDLIX

OTHOCHUTENBHOE | AMaMeTpoB D/A
pacCTOHUE MEXIY | —

OCSIMHM TIpCIrpan I/Dar y, ,
— N -—
0,1 0,05 0,1 [ 0,05
3 ] 1
| 2,5 , 1 0,98

1,5
1,25

2.15. Harpy3ky Ot BOJIH Ha HaKJIOHHBLIH 3J1e-
MEHT CKBO3HOI'O COOpPVXEHUS HEODXOIUMO 101Y-
4YaTh MO 3010paM roOpU3OHTANTbHON U BEPTUKAIb-
HOM COCTABJISIOLLMX HATPY3KU, OPAUHATHI KOTO-
PbIX JOJKHBI OIIPEAEATLCA COrJIACHO I1. 2.9 ¢ y4e-
TOM 3ariy0QJaeHUs MOA pacYeTHLIM YPOBEHD H yia-
JICHXS OT BEPILIMUHDbI PACUYETHOMN BOJHBI OTACABHBIX
YYACTKOB 3JIEMEHTA.

IT pumeyuan ue Harpysky or BoJH Ha 3JIeMEHTBI
COOPYKE€HUA, HAKJIOHEHHBIE K TOPH3OHTANIM WIN BEePTUKAIH
1O YTJIOM MEHEE 23°, 101nycKaeTcs olpeaeisiTb COOTBETCTBEH-
HO 1o nn. 2.4 1 2.9 xak Ha BePTHKAJbHYIO WIK T'OPU3OHTAb-

HYIO OOTEKACMYIO Tiperpany.

2.16. [InHaMUueCKy10 HAarpy3Ky OT BO3ACUCTBUA
HEPETYJISIPHBIX BETPOBBIX BOJIH HA CKBO3HOE COOPY-
XEHHE U3 00TeKaeMbiX FJIEMEHTOB CICIYET ONpene-
JIATb YMHOXEHUEM 3HAYEHUS CTATUYECKON Harpys-
KM, ITOJy4eHHOU coracHo 1. 2.14 m1 2.15 ot BOJIH
C BBICOTOM 3aJaHHOKW OOECIICYCHHOCTH B CHCTEME
U CpeaHeNA IIMHOM, Ha KO3(PDHULMEHT JUHAMUY-
HOCTH K, NMPUHHUMAaeMbIil no 1adia. 15.

Hpu orHowmenusax nepuonos 7./7T> 0,3 Heob-
XOJAMMO BBITIOJTHATH ZMHAMHUYECKHMH DACUeT COOpyY-
XCHMH.

Taonuma 15

ekl T gy I

OTHOLICHHE NEPUOAOB 001 | 0,1 0,2 | (.3

T/T |
. -+ |
l ’_1,15 12 | 13 ]

|

1. — nepmol, cOOCTBEHHBIX KOJNEDaHUM COOpPYXeHHUs, C;

il ppp—

| 1 — cpeaHUid nepyvoa BOJHBI, C.

KosdpduumeHT auHaMmny-
| HOCTH K

HATPY3KH OT BOJIH
HA BEPTHKAJIBHBIE HIAJIWH/PBI
BOJIbIINX JUAMETPOB (OCOBBIE CJIYUYAH)*

2.17*. MakcuMaabHbIi OTIPOKM/IBIBAIOLIIAA MO-
MEHT MZ,W, KH - M, OT BOJIHOBOro HaBJICHHS Ha
CIUIOIIHOE AHUUIE BEPTUKAIBHON KPYTIJIOLMINHI--
PHUYECKOM Nperpansi, pacnoIOKEeHHOW Ha I'paBUM -
HO-TAJICYHUKOBOM WIHM KAMEHHOHaOpPOCHOM OCHO-
BaHUMN, OTHOCHTEJABHO UECHTpAa AHHULIA CIECAYyET

ONIPEACASTE O (popMyae

CHnll 2.06.04-82* C. 17

1
Mz,por = Tg pghD3Bpor= (66a)*

rae Bpor — KOIPPHUUHEHT ONPOKHAbIBAIOLIETO
MOMEHTA C Y4€TOM NPOHHUIIAEMOCTH OC-
HOBaHH!S, IPUHUMAEMBIH 110 TabJ1. 15a*.

Taoauupa 15a*

i [ —

3HayeHUue KO3 PHULIMEHTA BW npu D/A

i | .L il _
02 0.25 l—‘o,.’, 0.4 l
0.12 0.67 0.76 0.82 0.81

0,15 0,59 0,68 0,73 0,73
0,2 0,46 0,52 0,57 0,56
0,25 0,35 0,42 0,44 , 0,42
0,3 0,26 0,29 0,32 0,32
04 | 0,14 0,15 0,17 0,17
6,5 0,07 0,08 0,09 0,09

[lonHbI MakcCHMMaNdbHBIK OMPOKUIABIBAOIIUA
MOMEHT, HEHCTBVIOLUMH Ha I[Iperpany, onpeneiis-
eTCS KaK CyMMa JBYX MOMCHTOB. MOMEHTA OT MaK-
CUMATIBHOHM CHJIbl (), PAaBHOIO ITPOU3BEICHUIO
3TOM CHIIBI, OIpeacasdeMod no 1. 2.1, Ha mneyo,
OIPEACISIEMOE 110 I1. 2.3, © MAKCUMAJILHOTO MOMEH-
Ta, ofnpeaensieMoro no gopmyne (66a)* n cosna-
naroiero o ¢dase ¢ MakCUMaJIbHOHM cwioi Q.

2.18*. BonnoBoe pasnenue p, klla, B Touke
MOBEPXHOCTU BEPTUKATBHOH KPYTTIOUMJIMHAPHYCC~
KOM mnperpaasl Ha ri1youHe z =2 0 B MOMEHT MaKCH-
MyMa TOPM3OHTAILHOM cWibl () .. HEOOXOIHMO
OIIpeaeiiATh 110 (bopMyJie

chk(d - z)
chkd

rae yx — KO3M@ULUMEHT pacnpeacicHUs JaBie-
HWs, IIpUHUMaeMbIi 110 Tadn. 156*.

Taonxnuna 156*

P =pgh (666)*

I__ 3HayeHue xoaddunmeHTa y npu DA ]
0, rpan —
P 0.2 l 03 | 04
1, 0,73 * 0,85 0,86
15 0,7 0.83 | 0.85
30 0,68 0,81 l 0,84
45 0.6 0,74 0.8
60 0,5 0,65 0,7
75 0,35 0,51 0.55
' 90 L 0,22 0,34 0.34
105 0,03 0,11 0.1
120 —(.09 —0,08 —0, 1
133 —(),23 —(0,23 —(,23
150 | -0,32 -0,36 -0,33
165 —(,37 —0,42 —(),38
180 —(0,41 —(,45 —0.,4

_ _

0 — Yron Mexiay Jy4oMm Hadberajoued BOJIHBI U HaIlpaBs-
JICHUEM Ha paccMaTpuBacMyl0 TOYKY M3 LIEHTpa nperpanbl
(018 nepe/iHei obpasyioled wwMHApa 68 = 0).

i L

el S
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IlaBneHue p B TOYKax, JIeXallUX BbilEe pac-
YETHOro ypoBHs Boabl (z < 0), ipr ¥ > 0 npuHHU-
MAETCA MO0 NTUHEUHOMY 3aKOHY MEXAY P HA YPOB-
He 7 = 0, onpeaenaseMbiM no gopMmynae (666)*, u
p = 0 Ha ypoBHe 7 = —h; a npu x < 0 g Touek
Ha ryouHe 0 < 7 < —yh — TAKKE MO AUHEUHOMY
3aKOHy Mexny p = 0 npu z = 0 U p, onpenessge-
MBIM 1o popmyJie (6606)* npu 7 = —yh.

2.19*. MakxcMMAIBHYIO AOHHYIO CKOPOCTH Vp max’
M/C, B TOYKAX, PACITONIOKEHHbIX HA KOHTYype Ipe-
rpaabr (0 = 90° u 270°) v BOEpEAM Tiperpanbl Ha
paccrosinny 0,25X oT KOHTYpa niperpaisi (0 = (°),
ciaenayer onpeneasTs no Gpopmyie

y _ 5 th 1
bmax = 0 T hkd

(66B)*

rae Koo PUUUeHT ¢ IPUHUMAETCA MO Tabm. 158*.

Tadoanuua 158*

— o

3HayeHUsT KO3DPULHU-
eHTa ¢, npH D/A

TOUYCK i -
0.2 jr 0,3j 04 |

[lonoxenue pacHeTHbIX |

| Ha KonType nperpanbl 0,98 0,87 0,77
I T— =
Briepeau nperpazasr 0,67 0,75 | 0,75 |
L —

3. HATPY3KH OT BETPOBbIX BOJIH
HA BEPETIOYKPEIIUTEJIbHDIE
COOPYXEHNA U CYTOBbIX BOJIH
HA KPEILNIEHUA BEPEI'OB KAHAJIOB

HAT'PY3KH OT BETPOBbBIX BOJIH
HA BEPEI'OYKPEIIUTEABHBIE COOPYXEHHNA

3.1. MakcuMaiibHpie 3HaYeHHUS TOPU3OHTAIb-
HoU P, kH/m, n Beprukanehbix P, u P, kH/Mm,
[IPOCKIIMIA PAaBHOACHCTBYIOLIEH JTMHEHHON Harpys3-
KH OT BOJIH Ha NMOABOJAHbIA BOJIHOJIOM NpH JIOX-
OHMHE BOJIHBI HEOOXOIHUMO MPUHUMATD IO IMOpPaAM
OOKOBOTrO Y B3BeLIMBAIOILIETrO BOJTHOBOTO J1aBIeHUS
(prc. 26), npu sToM p, Kl1a, HOKHO onpeeistTh-
Cqa B 3aBUCUMOCTH OT Z C YYETOM VKJIOHA AHAa I ro
(hopMynaM:

- Mope

beper ————e

I

W

.

N N WSS YA YVIINY T ) »

-...mlllll"““

P

<

P AN o
P3

Prc. 26. Dmopbl BOJTHOBOFO JaBJICHUS HA NOABOAHBI A
BOJIHOJIOM

a) 1pH1 yxiIoHe nHa i < 0,04:

 — Zl an 2'."1 < 2:2, Pl = pg(Zl _' 4‘:4)1 (67)

Npu 2, 2 Z,, p; = Pys (68)
/ — N
A d -
2 =2, Py = pgh| 0,0155+0,23 5= |- pgzy; (69)
U d
{4 = d, Dy = KDy (70)

6) npu yxioHe aHa i > 0,04:
Z = g, p, onpenensiercs no ¢gopmynam (67) u
(68);

A 6YY pg(Zg — Z4); (71)
=2 =d, p; = P, (72)
rie  Z, — OpAMHATA Bepxa COOPYXEHMS, M;
Z, — OpAMHAaTa NMOAOWBLI BOJIHBI, M, TO
Tabn. 16;
kK, — KO3QODUUMEHT, NPUHUMAEMBIH IO
Ta0sa. 17;

7, — OpAMHATa NOBEPXHOCTH BOIBI 3a NMOI-
BOJHbLIM BOJIHOJIOMOM, M, Oonpencng-
eMad 1o popmylie

4 “k,‘,(zl — ZS) + 215 (73)
k., —Xo3®OhHULUMEeHT, NPUHUMAEMBIA 1O
Tab. 16;

. — opAvHaTa rpeOHs BOJHBI Hepen Moi-
BOAHBLIM BOJTHOJIOMOM, M, IIpPHMHUMAaE-
Mad 110 Taba. 16.

3.2. Makcumanbuyio AOHHYIO CKOPOCTb Vy ..
M/C, niepen 0eperoykpenuTeIbHbBIM COOPYKEHHEM
HeOOXOOUMO ornpedendats mo ¢opmyiae (12), rie
KOS(hOUIINEHT K ; IPUHUMAETCA:

a) U1 BEPTHKAILHOM WIN KPYTIOHAKIOHHOHW
CTEeHb! MO Tadj. 3;

0) IS NOABOAHOrO BOJIHOJIOMA 110 Tabn. 18.

MakCUMaJbHYI0 JOHHYIO CKOpPOCTb BOIBI
Vy maxs M/C, TIEPEN OEPETOYKPENUTENBHBIM COOPY-
KEHUEM TIpU pa3OUBAIOIIMXCS U NPUOOHHBIX BOJI-
Hax HAUIEXHUT OIMPeac/isiTh COOTBETCTBEHHO [0
cbopmynam (18) u (24).

JornyckaeMnble 3HaueHUsT Hepa3MbIBAIOLLIUX TOH-
HBIX CKOPOCTEH AOMXKHBI MPUHUMATLCH COTNACHO
m 1.9.

3.3. MakcuMajihHbie 3HAYEHUS FOPH3OHTAIb-
Hoit P, kH/M, u Bepruxkanenoit P,, kH/M, npo-
€KLIMH PABHOAEHCTBYIONICH JTHMHEHHOH HArpy3KH
OT pa3OMBAIOIUMXCH W pa3pylUalOIIUXCs BOJH Ha
BEPTHKAIbHYIO BOJIHO3AILUTHYIO CTEHY (IIpH OT-
CYTCTBHU 3aChIMKU rpyHTA CO CTOPOHBI Oepera)
HEOOXONMMO NPUHMMATL MO 3MIopaM OOKOBOro M
B3BELIMBAKOIIETO BOMTHOBOrO aasjieHui (puc. 27),
npH 3TOM 3HavenHs p, xlla, n n,, M, JO/KHDI
onpeneysiThCss B 3aBUCMMOCTH OT MECTa pacHoio-
XXEHHUSA COOPYXECHHA:
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Taonuua 16

P— =

. i e, I i, —.l

OTHOCUTENbHas BBICOTA BOJIHLI A/d 04 0,6 | 0,7 0,8 0,9 l
| OTHOCUTENBHOE TOHUXKEHHE MOAOLIBS] BOJI-—- (,14 ] 0,17 0,2 0,22 0,24 1 (.26 0,28 ]
HBL Z,/d
| _ — l [ , _ |
| i
OTHOCUTENBHOE MPEBbILLIEHUE TpedbHd Boa-|{ —0,13 —-0,16 —(0,2 —(,24 —0,28 —(,32 [ —0,37
HBI Zo/d
i — - 1 ]
Koadpduumenr £, 0,76 0,73 0,69 0,66 0,63 0.6 0,57 |
- | i |

Taoauua 17

—— -

[Tonoroctb BOHbI A/R | 8 25 | 30 351

- e v t 1

T
[0 lsto

Koadpopuument £, (0,73 0,75[ 0,810,8510,9 [0,95] 1

o e

oanuia 18§
OTHOCHTENbHAS <5 | 10 T 15 | 20 u bosee
IUIMHA BOJHBI A/d
KoadpdnnueHr k_ 0,5 10,7 O 9 1,1
L — § |
a)
a JInHNA
s ypesa

?1

) . | JIunus
. ypesa

Q
TN

I
7t Pacy. YPOBEHD _ eqrras’
N

|1>-<

Uﬂlﬂu

.0
A |

Ih

Pacu. ypoBeHb

i
i

N

m"h..
| l
8 X —b”: .

Puc. 27. Dmopbl BOJHOBOrO NaBIeHUS HA BEPTHKAIL-
HYI0 BOJNHO3AWHTHYIO CTEHY INpH pacHoOMOXEHHH
COOPYXEHUS:

a — B 30H¢ MpUGOIHON BOTHEL; 6§ — B IIpUYypE30BOii 30HE; 8 —
3a JJUHHUEH ype3sa

a) IpU pacrnoJIOXEHHUU COOPYXEHUS B CTBO-
pe rocjeaHero oopyluueHusi npuOOMHBIX BOJIH
(puc. 27, a) no dpopMyaam:

p=p, =pgh, (0,0333-+0,75); (74)
D, .
Ne = ——,

- (75)

0) 1pu PacroONOXEHUU COOPYKEHHUS B MPHU-
ype30BOit 30HE (puc. 27, 6) no popmMmynam:

a; A
P =P :[1 ""053;’ Pu> (76)
n )
Pi .
Ne = pg’ (77)

B) JIDHM PACIIOJOXEHUHU COOPYXKEHUS Ha Oe-
pery 3a JMHUEN ype3a B Tpeaenax Haxata BOJH

(puc. 27, ¢) no ¢popmynam:

4 a,\‘
p=p =07 1-—|p,; (78)
{1
\ r )
Pr
Ne = —> 7
" pg (79)

rge 1. — [peBbllieHue TpeOHA BOJIHbBI HaJ| pac-
YETHHIM YPOBHEM B CTBOPE BOJIHO3a-

LLIUTHOU CTEHDbI, M;

h,, — BbBICOTa pa30OMBAIOLIMXCS (pa3pylualo-
HIUXCSI) BOJH, M;
a_ — pacCTosiHUEe OT CTBOpA IOCAEIHETO 00-

pYLIeHMSI BOJIH 0 JIMHUY Ype3a (f1pU-
ype30Basi 30HA), M;

a, — pacCTosAHUE OT CTBOpaA MOCJIeHETO 00-
pYILEHUS BOJH A0 COOPYXKEHUSA, M;

a, — pacCTOsgHUE OT JUHHUU ype3a BO/bl 10
COOPYXKCHHS, M;

a_ -— PacCTOSHUE OT IMHWM ype3a BOABI 10 [Pa-
HULIBI HAKAaTa Ha Oeper paspylIHBILIUXCA
BOJTH (TIPHU OTCYTCTBUM COOPYKEHHUS), M,
onpeeasieMoe No GopMyie

a, = h_ iqCtgo; (80)

h,,.e — BbICOTa HAaKaTa BOJIH Ha Oeper, M, On-
peneiasemasi o n. 1.14*,
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[IpumMecdaH s 1. Ecny opaMHaTa Bepxa COOPYXXKeHUA
Z, 2 —0,34, M, TO BEMYMHBI BOJIHOBOTO AaBn¢HUs, ONpPEac-
asaeMble no gopmynam (74), (76) 1 (78), HeoOXOAUMO YMHO-
XaTb Ha KO3(QPUUUEHT & ,, NpHHUMAEMBIH o Tabi. 19,

2. Harpy3k¥ ot ripu6oiHbIX BOJH Ha BOJTHO3ALUTHBIC CTE -
Hbl [IPH paACTONOXKEHUM UX B IPUDONMHON 30He CAERYET OIpe-
RendgTh cornacnon. 1.12,

Taeanuua 19
r""‘"-"'—_'—"- R~

Op/MHaTa BepXa ~0.3n] 00 |+0,3hH0.65k
COOPYXEHUS Z;, M

[Koacb(bu'uuem K,

~ S

0.95 | 0.85 | 08

3.4. MakcumanbHbIe 3HAY€HUS NOPU3OHTAIBHOM
P, kH/M, n BepTHKaabHOM P, kH/M, NpoeKiIuii
PaBHOLNEUCTBYIOILEH NTUHEWHOM HAarpy3Kv OT pa3s-
PYLIMBUINXCH BOJIH HA BEPTUKAIBbHYIO BOIHO3ALUT-
HY10 CTEHY (C 3aCbINKOM IrpyHTa CO CTOPOHEI Depe-
ra) IIPU OTKAT¢ BOJIHBI HEOOXOAUMO NIPHHUMATD MO
310paM OOKOBOI0 M B3BEIUMBAIOLIEI0 BOJHOBOIO
nasjieHui (pyc. 28), npu 3TOM 3HauyeHue p,, klla,
JOJIKHO OIPENETIIATLCS MO (POpMYIIE

p, = pg(Az, — 0,75h,), (81)

roe Az, — MNOHMXEHHE MOBEPXHOCTH BOIABI OT
pPac4eTHOro ypoBHS rniepe]i BEPTHKAJb-
HOU CTEHOH IIPHM OTKATEe BOJIHbI, M,
NPUHUMaEeMOe paBHBIM B 3aBUCHUMOC-
TH OT PacCTOsiHUA @, OT JIHHUHU ype3a
BOIB! 10 COOPYXEHHUA: IIpHt a; 2 3h,,
Az, = 0 n npu a; < 3h, Az = 0,25h,,

L
]

L |

7
4 Pacy. ypoBenr W

A~

b

— — — e

-ag®
ol oE———. ]

g

iz

-

*»

oy
e
- -'
iy

Uiy “" P
f

[loBepXHOCTDH BO/bL P
MPY OTKATC BOJIHDL ¢

Puc. 28. 3Bniopkl BOJIHOBOTO JaRJICHHS Ha BEPTHKANBHYIO
BOJIHO3ALUUTHYIO CTEHY TIPY OTKATe BOJIHBI

Py Al
, I
/
P, 1=
Pacdy. ypoBeHb
..'?_..__.__..\ .

Puc. 29. 3niopa 1aBneHUs BOJH HAa KPUBOJIWHECHHBINA
YYaCTOK BOJTHO3ALIUTHOH CTEHBI

3.5. BonHosoe nasneHue p, klla, Ha KpuBoaK-
HEHUHBII YHYACTOK CTEHBI HEOOXOANMMO MPUHUMATE
10 3M1I0pP€ BOJHOBOIO AABACHHUS HA BEPTHKAIBHYIO
CTEHY COr1acHo M. 3.3 ¢ OpUeHTUPOBAHUEM 3ITOH
OIMIOPHI [0 HOPMAAU K KPUBOJAUHEWHOH IOBEpPX-
HOCTH (pHc. 29).

3.6. MakcuManbHbIe 3HAYEHUS] TOPU30HTAIb-
Heix P, P ., KH, n BeprukanbHoit P, kH,
[IPOEKLHUHA PAaBHOAEUCTBYIOUIEH JIMHENHON Harpys-
KU OT BOJH Ha 3JIEMEHT OYHbl HEOOXOAUMO IpPH-
HUMAaTh MO 3I0paM OOKOBOI'O U B3BELIUBAOIIETO
BOJHOBOTO AapieHus (puc. 30), npu 3TOM 3Haye-
HHSI BOJIHOBOTO JAaBJICHHUS HAa BHELIHIOW p, ., Klla,
M TEHEBYIO p. , KIla, rpaHu OyHBI U COOTBETCTBYIO-
LK€ BO3BBIILICHUS 'PEOHS BOJIHBL 1), , M, U 1., M,

JOJIXKHBI ONpeaensdaTscs 1o GopMyaam:

3
Pestiine) = 7 KaPSH(1 + cos” o), (82)
— pe:xr pfnt
n o 3 nfﬂ — 3
ext 08 t 08 (83)

rae k, — KO03pPUUMEHT, NpUHUMaEeMBbIH MO
12671. 20 B 3aBUCHMMOCTH OT yIJla o 11011~
X0na (PpOHTA BOJIHBI K OyHeE.
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HAI'PY3KH OT CY/10OBLIX BOJIH
HA KPEIUIEHUS BEPEI'OB KAHAJIOB

3.7*. BricOoTy CYy/IOBOWM BOJHH /1, M, HEODXO-
AUMO ONpeneniaTs o popMyae

2 |
Ve, 10d
hSh -~ 2 gd V ]HS 3 (84)*

rme d nl - ocagka M JUTMHA CyIHA, M;
0 — KO2(M(PMLINEHT FOJHOTHI BOJOU3ME-
HeHUs CYIHa;
— JONyCKaeMasa no 3KCIUiyaTalMOH-
HbIM TpeOOBAHUWAM CKOPOCTH CYJIHA,
M/c, onpeaeasieMasl no (Ppopmyic

vﬂdm

— -

SR P e

- A (85)*
—2(1 - ka)Jg-—-;
b
kX — OTHOUNICHHE NOJBOJIHOW TUIOLIAIM

d
MONepEYHOro CEUYeHUS CyAHa K IIo-

1AM XKHUBOrO CEYEHUA KaHaia A, M?;

b — IUpHHA KaHa1a, M, IO ype3y BOIHI.

3.8. Bricory HakaTa 1, M, CYIOBOi BONHKI Ha
OoTKOC (puc. 31) ciaeayer onpeaenatek Mo GgopMyie

2
0,5k, +0,05ctgqp-adm

g
h ., = , 86
on = P 1 -0,05ctgo (56)

rae B, — KOSQ@PHUUCHT, IPHHHMACMBIH MJIA
OTKOCOB, OOJIMLIOBAHHBIX CIUTOLIHbI -
MH [VIMTAMH, PABHBIM 1,4, KAMEH-
HBIM MOllleHNeM — 1,0 1 KameHHOM
Habpockoit — 0,8,

3.9. MakcuMaibHOE 3HauYeHue JIMHEHHON Ha-
TPY3KH OT CY/IOBOM BOJIHBI HA KPEIUJICHUS OEperoB
KaHanoB P, KH/M, mojaXHO NIPUHUMATHCS 110 BT0-
paM BOJHOBOIO gapiacHus (CM. puc. 31), IpH 3TOM
3HayeHus p, Klla, HeobxoaUMO onpencasaTh B 3a-
BUCHMOCTH OT 7 10 QOpMyIaM:

a) TIPpU HAKaTe BOJHBI HA OTKOC, VKPEHACH-
HbIH TUITAaMM (eM. puc. 31, a):

L= 47 ""hmrf,a Py~ 0; (87)
=2 =0, p, = 1,34pghy,; (88)

2= 23 = L,5hy 1 + cig?, p; =0,5pghy,; (89)

0) npy oTKare BOJIHbl € OTKOCA, YKPETUIEH-
HOro rimtTaMy (cMm. pUc. 31, 6):

Z‘—:Zizﬂzjﬁp;:o; (90)
== 035}75;,: Py, = p§{0:5h5h — AZf); (91)
1= 4L~ drnf” Py = Py (92)
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Puc. 31. 3mopsl JapneHus CyI0BLIX BOJH Ha KPEIUICHMSI
OeperoB KaHasioB

a — TIPY HaKate B8OMHLI HA OTKOC, 0 — OpU OTKATE BOJHBI C
OTKOCA; ¢ — [pPU JIOXKOUHC BOJIHBI ¥ BCPTUKAIEHOU CTEHHS

B) Npy JOXOUHE BOAHBI Y BEPTUKAIBHON CTe-
Hbl (CM. pucC. 31, 6):

=27, = Az, p; = U; (93)

2=z, = 0.5h, p, = —pg(0,5h,, — Az;); (94)
=2y = dy, Py = Py (93)

=g =d,td,p, =0, (96)

rne d, . — r1yOWHa HU3a KPEIUIEeHHUs] OTKOCa, M;
a{ — avOnHa 3a0MBKM IINYHTA, M;
Azf — JTOHMKEHUE YPOBHSA BOAbLI, M, 34
KpeIuicHNUeM Oepera KaHajga BCJICH-
CTBUE (PHILTpALUK, IIPUMHKAMAEMOE
PABHBIM:
0,25h, — i KpervieHns NpOTAXCHHOCTbIO TI0
OTKOCY OT PACUYETHOro ypoBHS BO/AbI
MeHee 4 M ¢ BOJOHENPOHULIAEMBIM
YIIOPOM;
0,24, — TO Xe, C JIPOTSLKEHHOCThIO Dosee 4 M
C YITIOpOM B BUJIE€ KAMEHHOH MPU3MBI,
0,14, — misi BepTUKaIbHON LINYHTOBOH CTCH-
KH.
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4. HATPY3KHU OT CYIOB
(TUTABYYHUX OBBEKTOB)
HA TMIPOTEXHUYECKHUE COOPYXEHUS

4.1*, IIpu pacuete rMAPOTEXHUYECKHX COOPY-
JKEHWH Ha HArpy3ku OT CynoB (IL1aByYHX OObEK-
TOB) HEOOXOAUMO OIpeneasaTh:

Harpy3kM OT BeTpa, TEYEHUS U BOJIH Ha ILIa-
BYYHe OOBEKTHI corlacHO M. 4.2 — 4.4%;

Harpy3xky OT HaBajla Ha NIPUYAJIBHOE COOPYXKe-
HUE TIPHHIBAPTOBAHHOIO CYAHA MPU JEUCTBUH BET-
pa, TEHEHHUS U BOJH COIJIAaCHO 1. 4.77%;

Harpy3kKH OT HaBajia CYJHa MpU €ro Mmoaxone K
MOPTOBOMY NPUYAIBHOMY COOPYXECHHUIO COIVIACHO
nn. 4.8 — 4.10;

Harpy3kKkH OT HaTSIDKCHHUST HIBapTOBOB IIPH JieH -
CTBUM Ha CYIHO BETPA M TEYEHMSH COIJTACHO

nim 4.11 u4.12.

HATPY3KH OT BETPA, TEYEHHUA U BOJIH
HA ITIJTABYYHUE OBBEKTHI

4.2. I[Tonepeunyio W_, xH, u npononbhyio W,
KH, cocrapasiioniMe CHibl OT BO3ACHCTBHSI BETpA
Ha IUIAaBy4YHE€ OOLEKTHl CJCAYET ONpeleiATh IO
dopMynam:

JUIA CYOOB U IUJIABYYUX MPHYAJIOB C OHIBAPTO-
BaHHLIMM CV/IaMH

W, =173,6 105 4 v2E; (97)
W =49,0- 107 4 v2&; (98)
U1 TUIABYyYUX JOKOB
W, =179, - 107> Aqvi,; (99)
W =179,5 107> A v?, (100)

roe A ; B A, — COOTBETCTBEHHO OOKOBasI M JIOOOBAS!
HaaABOAHbBIE ILIOWAAM MAPYCHOCTH
(CHJTYSTOB) TUIABYYMX OOBEKTOB, M2;
V, M1V, ~— COOTBETCTBEHHO NOMN¢pevyHas u
NPOLOJIbHAS COCTABISIOIIMNE CKOPO-
CTH BeTpa obecreyeHHOCTbIO 2 %
32 HABUTallMOHHBINA Nepuoa, M/C;
& — KO3POOULHMEHT, NPpUHUMAEMbIHA 10
Tabn. 21, B KoTopo# a, — HanbONb-
LKW TOPU3OHTAIBHBIN PA3ZMEP [10-
NepEeYHOro WM MPOAOSIBHOIO CH-
JIy3Ta HAABOAHOW YaCTH IUIABYYE-

ro OOBEKTA.

Il pusmeyande. [Liowaau napycHOCTH CACAYET OlIpe-
ACNATL C YYeTOM TUIOUIAAEN 3KPAHHUPYIOLIMX [Tperpan, pacro-
JIOXKEHHBIX ¢ HABETPEHHOW CTOPOHBI

Taonuua 21

fH::wﬂ:io.rl1:.1;1/1?{ pasMep ‘IIO 251 50 TIOOWr 200 u 60.11:6:

CUNY3Ta MJaBy4Yero
o0BeKTa q,, M

§- o -

| Koadbuumenr & I 08065 05

A ——— e —— i i

4.3. Ilonmepeunyio Q,, xH, u npononbhyio
N , kH, cocrasigiomme cCuibi OT BO3AEUCTBHS Te-
YEHUS HA TUIABYYHUH OOBEKT CAEAYET Onpeneiadrhb

no ¢popmMmyJiiam:
Q, = 0,594y7 (101)

N, = 0,594 v%, (102)

rme A, u A, — COOTBETCTBEHHO OOKOBasg u J1000-
Basi NOJBOJAHBIC IUIOIAINA napyc-
HOCTH IVIABYYUX OOBEKTOB, M;
v, U Vv, — [ONepeYyHas 1 MpoaoibHas COCTaB-
JIAOIIHE CKOPOCTH TEYEHHSA 0bec-
IEYCHHOCTh 2 % 3a HaBuraulm-
OHHBIA nepyon, M/cC.
4.4*. MakcuMaJibHbIe 3HAYEHHUS MOfepeyHOM
(O, xH, v npononsHoit N, kH, ropu3oHTAIbHBIX
CWI OT BO3IACHUCTBMSI BOJIH HA IJIaBYUUE OOBEKTHI
CJIeyEeT OIPENeadaTh 110 POopMyJ/laM:

U = xy,pghA, (103)*
N = =pghA,, (104)

rne & — Kod(pdpuuueHT, IpUHUMAEMbIU [0

puc. 32, Ha KOTOpOM d_ — ocajiKa 1uia-
By4yero o0beKTa, M,

Y, — KOQPHUHUEHT, MPUHHUMAECMBIH 110
Tabx. 2ia*, B KOTOpoH a, —HanOOIIb-
HIUH T'OPU3OHTAJILHBIM pa3Mep Npo-
OJOJIBHOI'O CUJy3TaA IIOJABOAHOU YacTU
[JIaBYyYero ooneKkTa, M;

h — BBICOTA BOJIH 00eCneyeHHOCThIO 5 %
B CUCTEME, M;

A, n A — 0bo3HauUEHUs Te XK€, YTO H B 11. 4.3.

&£

0,025 0,05 0,1 0,15 0.2 0,25 0,3 035 0,4 0,45 d/a

Puc. 32. I'padhuk 3HayeHmii korpdpuecura =

TaoOnuima 2l1a*
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[TpumMeuaaHn U e lleppon U3MEHEHHUS BOIHOBOH
HATPY3KH CleayeT TNIPUHUMATL PaBHBLIM CPEIHEMY MepUOLY
BOJIH.



4.5. Ilpu pacueTe ruapoTexXHUUYECKUX COOPY-
XEHUHN Ha ICUCTBUE HArpYy30K, Nepeaarouinxcs oT
[U1aByYUX OOBEKTOB Ha IMajbl, KOPHEBBIE YAaCTH
NPUYAIOB M aHKEPHBIC ONOpHLI (181 NPHHITOTO
KOJIMYECTBA, KaIuopa ¥ JJIMHEI CBY3€M, 3HAYCHUA
HATSIKEHHUS CBSA3EH B ITEPBOHAYATBHOM COCTOSIHHUN,
MacCCHI NNOJABECHBIX TPY30B MU MeCTa HUX 3aKperuie-
HUS), HEODXOIHMO ONpeaeIsiTh:

rOPM30HTAJIBHBIE M BEpTUKAIbHBIE HArpy3KH Ha
COOPYXEHHUSA U aHKEPHBIC ONOPHI;

HaHn0O0JbILKE YCUWINS B CBA3SX;

nepeMeUieHUA MIaBy4YUX OOHEKTOB.

[IpumMmedvaH e Ha Mmopsix c npuwyimBaMu U OTIMBaAMH
ONpPEeneicHNE YCWIMH B IMEMEHTAX PACKPEILIEHWS CACAYET TIPO-
WU3BOOUTH NIPU CAMOM BbICOKOM ¥ CAMOM HH3KOM YPOBHSIX BOJIbI.

4.6. Harpy3ku Ha aHKEpHble OIOpbl, YCHINSA B
CBA3AX U NEPEMELLICHHMS IIJTABYYUX OOBEKTOB HEOD-
XOOUMO ONPEACIATh C YYeTOM AMHAMUKHA ACUCTBUA
BOJIH, IPHX DTOM COOTHOIIIEHNSA NMEPUOJOB CBODO -
HBIX K BBIHYKIEHHBIX KONCOAHUA IJ1aByYUX OObeK-
TOB IOOJIKHBI NIPUHMMATBHCH U3 YCJIOBHMS HEIOIY-
HICHHUA PE30HAHCHBIX ABJICHUA.

HAI'PY3KH OT HABAJIA
IIPUIIBAPTOBAHHOI'O CYAHA HA COOPYXEHHE

4.7*. JIMHEHHYIO Harpy3Ky OT HaBala TIPHILLIBAP-
TOBAaHHOIO CYAHA Ha CoOpyxeHue g, KH/M, rmox nei-
CTBHEM BeTpd, TCYEHHUS M BOMH, BLICOTA KOTOPhIX
MPEBLILACT AOIYCKAEMbIE 3HAYeHNd 1o Taona. 210%,
CIICAYCT ONPERCNATH IO (POopMyIIe

%“" (105)
d

roe (0, — TOHnepeyHas ciia OT CYMMapHOTO BO3-
NeHCTBUSA BETpa, TCYCHUA M BOJH, KH,
onpeaecnasieMasi coriaacHo nm. 4.2, 4.3,
4.4* u 4.6;

/[, — JUIMHA y4yacTKa KOHTaKTa CyAHa C CO-
OpY>XEHUEM, M, IPUHUMACMAS B 3a-
BUCHMOCTH OT COOTHOIUEHHS IUTUHBI
fipyuyana L, M, ¥ JUIMHbI IIPAMOJIMHEH -
HOM 4YacTH boprta cynHa (Mau 0bHOCA)
[, M, COOTBETCTBEHHO:
npua L 211,= 1,
npu L<1!/,= L.

[TpumMmeuan e [Ina npuyanwHoro ¢ppoHTa, oOpaso-
BaHHOI'O HECKOABKMMM ONOpaMU WM TIaJIaMM, pacrpeicie-
HME€ Harpy3Ku OT IIPHUIBAPTOBAHHOIO CyIoHa CAEAYyET NPHUHU-
MAaTh TOJABKO HAa T¢ U3 HUX, KOTOpbIe pacrionaralorcs B rpeae-
aX NPpAMOJHHEHRHOK Y4CTH BopTa CyaHA.

Ta6nnu32m*

I[onycxaemme BLICOTB! BOMH hs%,

Yron noaxona IUIA CyaHa C pacyeTHLIM Bozlonameme-
$pOHTA BOMH K AHA uueM [, ThiC. T

METPANIBHOH MIOCKO- —
CTH CYAHA o, I'pal [no 2] 5 | 10 40 | 100 200 n

g =11

e— il

DoJiee

0,6 10,7 [0,9 1,1 ]1,2]1,5]18
09{1,2[1,5]1.8]2 |2,5]32

CHull 2.06.04-82* C. 23

HAI'PY3KH OT HABAJIA CYIHA
NP MMOAXOAE K COOPYXEHHIO

4.8*. KMHEeTHUYECKY10 DHepruio Hasala cyaHa £,
K/DX, npy noaxone ero K NoproBOMY NPUYATEHOMY
COOPYXECHHUIO CJICAYET ONPEACnsiTh no GopMmye

2
E, =y D; : (106)
rne [ — pacuyeTHOE BOAOU3MELUEHHME CyIHA, T,

VY — HOpMadbHast (K NOBEPXHOCTHU COOPY-
XKEHUS ) COCTABIAIONIAsA CKOPOCTH MO/ -
X0Ja cyaHa, M/c, IpUHUMAECMAs MO
Tadn. 22;

v — KOo3(ddUUUEeHT, NPUHUMAEMDBIH MO
T1abJj1. 23, npy 3ToM U1l CYAOB, HIBAP-
TYIOUIMXCA B Oa/1acTe WIN MOPOXHEM,
Tab/IUYHBIE 3HAYCHUS Y HEOOXOIUMO
yMeHbuniaTh Ha 15 %.

IIpumMeyaHn une. [lpn onpelencHM KHHETHYECKOR
3HEPriKu HaBa/la MOPCKMX CYIOB BOAOM3IMEIUECHUEM R0 5 THIC. T,
IEBAPTYIONIUXCA HA HE3ALMMILUEHHON aKBATOPUM, HOPMATIBHYIO
COCTAB/ISIOILYIO CKOPOCTH 110AX0Aa, MpHHKMaeMYIO 1o tadt. 22,
caegyeT ypeJIMYmuBaTth B 1,5 pa3sa.

Taoanupa 22

S — |
‘[ HopmanbHas cocrapmowass CKOpoCTH
Cyna

wniisinl

noaxoja cyaHa v, M/C, C pacy€THbIM
BOQOU3MELICHHeM [), THIC. T

*,E[O 21 5 11 10 t 20 | 40 100 1200 H bonee
L_Mopcme 0,22{0,15}0,13]0,1140,10 0,09“ 0,08
IPequIe— 0,2 O,ISJ 0.1 ]| — ——1 — —

Tadoanunmma 23

| KosdppuuueHT W
VISl CYROB

i L A .

KoHCcTpyKilMHM npHUYaIbHBIX
COOPYXKECHUH

MOPCKMX | peyHbIX

- — — —1
HabepexHbie u3s 06511(1{0133}11451;‘— 0,5 | 0,3
Wik (PAacOHHBIX MAaCCHUBOB, MaCCH-
BOB-I'HTaBTOB, 000/104eK OOJBLLIIOTO
aMaMeTpa M HabepexHble YroJKOBO- I
ro TUNa, OOJLBEPKYH, HAOEPEKHBIC
Ha CBAMHBLIX ONOpax ¢ NEPeOIHUM
IITIYHTOM

HabepexHbie 3cTakagHoro iy Mo-| 0,55 0,4 |
CTOBOIO TUIIA, HabepeXKHbIe Ha CBail-
| HBIX Olopax ¢ 3a[lHUM IUITYHTOM

[Mupcel acTakagHoro wim mocroo-| 0,65 | 0,45
|TO TUNA, NAJIbl MPHYATbHBIC

[Tansl npuyaibHbie rojoBHble Win| 1,6 —

A3BOPOTHLIC '
LDJ P e - .

4.9. ITonepeyHy1o ropU30HTAIEHYIO CUITY F q, kH,
OT HaBwia CyAHa MpU NOAX0oAE K COOPYXEHHIO He-
00X0O/IMMO OINPECAC/IATE I8 3aAaHHOIo 3HAYCHUA
JHEpruM Hapaida cygHa E , x/1x, nmo rpagpukam,
NOAYYEHHBIM COTJIAaCHO CXeME pHUC. 33, cieays Mo
HanpaBICHUIO ITPUXOBON JTHHHUM CO CTPEIKAMM.
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KJIx E 0 Fq F ., xH

q!

Puc. 33. CxeMa nocTpocHUs rpadukKoB 3aBUCUMOCTH
nedopMaliMii OTOOMHOrO vCTPOUCTBA (M NMPUYAIBHOIO

COOPYXEHU) f,

a — OT 2HEpIuH £, 6 — OT Harpy3KH f_

CymmapHas 3Heprusa nedopmauuu £, KIDK,
JIOJIXKHA BKJIKOYATh 3HEPrUio neopmMaiyu otoon-
HbIX ycrpoiticts £,, KX, ¥ sHepruio aedopma-
[[MM TPUYANBHOIO coopyxeuusa E, x/Ix; npn
E,> 10F eanuuny £ IONYCKAeTCsA HE YyIUTHIBATh.

DHEPruio aepopMauuy NpUYaAJIbHOTIC COOPY-
xenuss E, xx, caeayer onpeaensite no gop-
MYJIE

1 F/
E =-—, (107)
2 K
ric  k — xO3bOULUMEHT XECTKOCTU NPUIANbHO-

'O COOPYXCHMUS B TOPU30OHTAJIBHOM I10-
nepeyHoM HanpasieHun, xH/M.
[Tpononbnas cuna F,, KH, or HaBana cynHa
IPY NOAXO0E K COOPYXEHUIO JOJDKHA OTPENEsiThCS
o popmyne

F, = uF, (108)

e un — KO3(pPUUUEHT TPCHHUS, IPpHHUMAEMBIH
B 3aBMCHMOCTH OT MaTepuaja JIHIIE-
BOU ITOBEPXHOCTU OTOOMHOTO YCTPOH-
CTBa: [IpY MOBEPXHOCTU U3 DETOHA MJIU
pe3uHbl u = (,5; nIpu JepeBIHHOU [10-
BepxHOCTH i = (,4.

4.10. Jonyckaemoe 3HAYEHUE HOPMAJIBHOH K
MOBEPXHOCTHU COOPYKEHUS COCTABJSIOILEH CKOPO-
CTU MOAXoNa CyaHa v, ., M/C, HEOOXOAUMO OIpe-
OEJIATh 110 (pOpMYJIe

2,

rne F , — 2HEprus Hasaa, kJx, npuHuUMaeMmas
10 rpapukam, NoOJYyUYSHHBLIM COrjiac-
HO CXEME pMC. 33 U1 ci1yvyas HAUMEHb-
e gonmyckaeMoM cuibl , Ha TIpyu-
JaJbHOE COOpPYXEHHE (MU Ha OopT
CYIIHA),
v U D — o0o3HayeHUs Te Xe, YTO U B 11. 4.8*,

HAI'PY3KHU HA COOPYXEHHUHA
OT HATAXEHHWA HIBAPTOBOB

4.11. Harpy3ku oT HaTsDKEHUS 1UBAPTOBOB JOK-
HbI OIIPEACHATLECA C YUETOM PACIPEALICHMS Ha 111Bap-
TOBHbIC TYMOBI (WIH pPbIMBI) INONEPEYHON COCTARISA-
IOLLieH cymmapHoi cwibt . KH, or aeiicteus nHa
OJHO pacyeTHOE CYAHO BETPa U TEUeHUS. JHAYEHHUS
Q. ., kH, npunumarorces cornacHo nmn. 4.2 u 4.3.

BocrnpyHUMaeMy10 0aHOM TYMOO# (WU PHIMOM)
cuiy S, KH, Ha ypoBHe ko3bipbKa (pMc. 34), He3a-
BUCUMO OT KOAHMYECTBA CYJOB, 1LBAPTOBbI KOTOPbIX
3aBENCHBI 32 TYMOY, a TAKXKe €€ NOoNnepeyHyio Sq, KH,
npoaonbHyto S, KH, n Beprukaisnyio S, kH, ripo-
EKLIMU CAEAYET ONPEAE/ISITh 110 HOpMYyIaM:

9,
S = fot .
nsinocosP’ (110)
Qror
S, = =%
7= 7, (111}
S, = Scosacosf; (112)
S, = Ssin, {113)

rjic  n — YUCIO0 padboTarlux TymMO, IMpUHHMA-
eMoe 1o Taon. 24;
o, B — ymIBl HaKJIOHa HIBAapTOBa, rpal, Npy-
HAMaeMbie Ho 1abdn. 25.
3HayYeHHUe CWJIbl OT HATSXEHUS HLIBapTOBa
S, XH, nias cynos peuHoro $iora JOMDKHO NpPU-
HHUMAaTbCA 1o TadJI. 26.

______ S JIuuus kopaoHa

R

Puc. 34. CxeMma pacrnpeaeineHnst ycwiust Ha TyMOy OT
HaTSKCHMS HIBAPTOBOB

Taonuua 24

Haunbonbuiag mivHa cvaba | S0 u I | 550 | 300 u |
s M MeHEe 50 l bonee
Haunboneliee paccmmmel 20 ] 25 1 30 [ 30

i
| MexXay TyMO0aMu [, M ,

1 1

Yucno pabOTAIOIMX 2 4 6 8
TVMO #

[ | l

Taonumuma 25

Yrabl HAKJ10HA

LIBAPTOBA, I'pal
HOHO)KEHHHL b » D C

TYMO HA | « l 3
NpuvajibHOM [
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COOPYXEHUU | TOPOX-
| rpy3y

| ] HEE
r -
Mopckue THa kopaone | 30 | 20 40
B oLty 40 10 20
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| Cyna
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i Y ALl HaKI0HA
uIBapToBa, F
Hoaoxeuus _ P “pa,n
TyMO Ha o
Cyna P |
HNPHYATEHOM
COOpYXKEHUHN CYIIHO B CYAHO
’ rpyay | OPOX-
! 24 Hee
— } y . .
Peunble naccaxupc-| Ha kopnoue| 45| 0 0
KUe U rpy3oracca-
XHUPCKUE
| " ! S E—
Peurbie rpy3oBbic To xe 301 O 0
[IpumMeuawuue [lpu pacnonoxedHuu wsBapTORHBIX
TyMO Ha OTOENBHO CTOSALIMX (PYHAAMEHTAX 3HayeHUe yria f3
CAeAyeT pUHUMATE paBHBIM 30 rpan.

Tadbaunmua 26

{ CHa OoT HaTsKeHMs LuBapTOBa
S, KH, o cynosn
PacuerHoe |
BOAOH3MELLIEHHNE TaCCAXKUPCKHUX, Ipy30BbiX U
cyaHa B rpysy D, [ TPYSOHACCAXNPCKUX, | TEXHUYECKOTO
TBIC. T TCXHUYECKOro diora daora 6e3
| CO CILTOLHOH CILIOLIHOM
HAACTPOUKOH HanCcTPOUKHU
- — - | .{
0,1 u McHee 50 30
0,11 — 0,5 100 l 30
0,51 — 1 145 100
1,1 — 2 195 125 |
2,1 — 3 245 145
3,1 — 35 | — 195
5,1 — 10 — 245
| bonee 10 — 295

Cuiy, 1nepegaBacMylo Ha KaXIyl0 KOHIIEBYIO
TyMOY HOCOBBIMU WJIH KOPMOBBIMU MPOAOJbHBIMHU
1IBAPTOBAMH, U1 MOPCKHMX CYAOB C pacyE¢THBIM
BogousMelieHueM 0ostee 50 ThiCc. T cnenyer NpU-
HUMATh PABHOH ITPOAOJIBLHON COCTABISIIONIEN CYM-
MapHo# cunel N, ., KH, or aeiicTBug BeTpa M Te-
YeHMS Ha HDPUILBAPTOBAHHOEC CYJHO, ONpeleIcH-
HO# coriacHo TpeboBanusaMm nm. 4.2 u 4.3.

4.12. [Ina cneuyaJIu3yMpOBAHHDLIX IPHYATOB
MOPCKHUX MOPTOB, COCTOSHINX U3 TEXHOJOTHYEC-
KOM IUIOHIaAKH U OTAEIbHO CTOSIIHMX HaJIoB, 3Ha-
YeHHUsl CYMMapHbIX cun ¢, ., N,  OT neidcTBysl BeT-
pa ¥ TEYEHUsI, ONpeaeaeHHbIE corjlacHo 1. 4.2 U
4.3, MDOJXHBI pACNIpEaeasiTbCd MEX/y rpyriaMu
HIBAPTOBHBIX KAHATOB CJIEAYIOLHM 00pa3oM:

a) Ha HOCOBBI€, KOPMOBbLIC NMPOHOAbLHHEIE U
NMpH>XXUMHBIE KaHatel — 110 0,8 Q, ., kH;

0) Ha wmnpuHra — no 0,6 Q, ., xH.

Ecan kKaxnas rpyrina 1HiBaproBoB 3aBOAMTCSA HA
HECKOJILKO NMaJIOB, TO PACHPEICICHUE YCWINN MEX-
Ay HAMM JIOITYCKAETCH NPUHUMATh PABHOMEPHBIM.
3HayeHUs y1oB a M B (cM. puc. 34) u yuciao pado-
TAOIIUX TYMO CJIe/lyeT ycraHaBauBaTh [10 Pacno-

JJOXKEHNIO HIBAPTOBHDLIX TTAJIOB.

tot?
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5*. JIEOBBIE HATPY3KH
HA TM/IPOTEXHUYECKHE

COOPYXEHUA

OCHOBHBIE NOJIOXEHUA

S.1. Harpy3ku ot abaa Ha ruipOTEXHUUYECKHE
COOPYKEHUSA HOJXKHbI ONPEAENSIThCS HA OCHOBE
CTATUCTUYECKHMX JIAHHbIX O PUINKO-MEXAHUYECKMX
CBOMCTBAX Jibla, THIAPOMETEOPOJOrHUECKHUX U JIC-
OOBbIX YC/IOBUSX B paHOHE COOPYXEHUS LN NEPHU-
Ola BpEMEHHU C HAUDOJIbLIMMH JIEAOBLIMU BO3AEH -
CTBUAMMU.

3.2. [IpoYHOCTHBIE XapaKTEePUCTUKH Abla NPU
cxarum R, m m3rnbe Rﬁ MIla, ocHoBHbIe NIpoOY-
HOCTHBIE XAPAKTEPUCTUKHU, OIPEUCIAMUE 3HA-
YeHHE JICNOBOH HArpy3ku, CJI€AyeT BbIYUCIIATL MO
dopMmyIam:

F

] & ,
R. = [— ) (Ci+4A); 114
P2 (114)

R =0,4(C, + A, (115)

rae N — KOJUYECTBO CJIOE€B OJAMHAKOBOM TOJ-
HIMHbI, HA KOTOpbIE€ pa3duBacTcs (1o
TOJIIIMHE) pacCMaTpPUBAcMOe JICAAHOE
noje, npu 3ToM N 2 3;
C — cpendee (apudMeTHUYECKOE) 3HAYE-
HHE TIPOYHOCTU NIbJAAa HA OJIHOOCHOE
CKATHUE MPH TIepeXoie OT IJlaCTUUEC-
KOI'O pa3pylIeHUs K XPYIIKO-IJIACTH-
yeckomy, MlIla, B i-M ci10€e npy TeM-
nepatype f,, OlpeaeasieMoe Mo ONbiT-
HbIM JaHHbIM (METOJAMKA UCTIBITAHUH
Abla HAa OJAHOOCHOC CXXATHUE JaHa B
IPpUIL. 3);
A, — JOBepuTeJbHass FpaHuLA CAy4aMHOM
nnorpetiHoctH onpeaeneHun €, Mlla,
oripejensiemMass METOAAMU MaTeMaTH-
YyeCKOH CTATUCTUKH MPU 3aJaAHHbIX
3HAYEHUAX JOBEPUTENBHOMN BEPOSTHO-
CTU O U KOJHUUECTBE MAapalJICAbLHbIX
M3MEPEHU (YMCe HUCIIBITAHHBLIX 00-
pasloB) A;

— cpejiHee (apupMeTHYECKOE) 3HAUCHHE
IPOYHOCTH JIbJIa HA OAHOOCHOE CXKa-
THE TIPK T1IEPEXO0IE OT TMNACTHYECKOTO
pa3pylieHUs K XPYNKO-MAaCTUYECKO-
My, MIla, B HHXXHEM CJjIO€ paccMar-
PUBAEMOTO JIEASTHOIO MOJAS IPpU TEM-
nepatrype f, H JOBEPHUTEJIbHAS IPAHU-
LA COy4alHOM IOrpeltHOCTH OMNpeae-
nenunit C,, Mlla, onpexenseMbie TaK
Xe, Kak C, 1 A,

[Ipy OoTCYTCTBUM ONBITHbIX AAHHBIX JOITYCKA-
eTCst NpMHUMaTh 3HaueHus (C, + Ai) rno rabn. 27

U 28.

CbHAb
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Temrepatypa Jb1a B /-M C€J10€ J1€ASTHOTO noast 1, °C

TU KpUCTATANYECKONA CTPYKTYPhI
MPeCcHOBOAHOTIO JbAA

—3 [ ~15

~—30 I

3HayeHus C, £ A, MIla, nipy a =095, n =5
l3€pHHCTblﬁ (CHEXHbIH) 1,2 + 0,1 3,1 £ 0,2 48 + 0,3 I 58 +04 ]
— — . S— |
[Tpn3aMaTHuyeckuii (crondyaTbii) 1,5+ 0,2 3,5+0,3 53+0,4 | 6,5+ 0,5
BonoxHucTeIi (1UecTOBATO-UTOIBYATHIH) 0.8 + 0,1 2,0+0,2 3,2+ 0,3 3. 8+ 0.4

t. — TeMIlepatypa Jibia B i-M cJioe JeasHoro nons, °C, onpenensieMast MO ONBITHBIM AAHHBIM, a TIPU WX OTCYTCTBUM — TIO

dbopmyne
t.=1t2z, (116)
roe ¢, - TeMIleparypa jibla Ha IpaHHLie BO3OyX (WIM CHET) — Jex, °C, onpeaesisieMass METOIAMHU TEM/IOo- U MacCOOOMEHa Mo
JaHHbIM O TEMIIEpATYpPE BO3AyXa, TOJNIMHE CHEXHOIO NMOKPOBA U CKOPOCTU BETPa WIHM NMPUHUMacMasl paBHOM cpell-
HECYTOYHOH TEeMIIepaType BO3AYyXa 10 MOMEHTA PaCYEeTHOTO BO3AEHCTBHS Jibia HA COOPYXKEHME NpH JaHHOM TONMUIKMHE
abAa: 0.5 M —3aS5cyr; 0,73 M —3allcyr; 1,OM —3a 19 cyr; 1,59M —3a 43 cyr; 2,0 M — 3a 77 cyT;
Z — PpacCTOSIHMUE OT IPAaHUIIBI JICA—BOJa OO CEPEANHBI {-Ir0 C/NOSA B A0JSIX TOMUMHBI JEOIHOTO TIOJI.

ITpuMeyaHnue B nepHon BeCCHHETO JcA0X0Aa BoNycKaeTcsl NpuHuMaTts ¢, = ( °C npyu nepexone teMIepaTyphl Bo3ayxa

[qepea HOJIb 10 MOMEHTA PacyC¢THOIO BO3ACUCTBUS JIbAA HA COOPYXECHHE IIpY JaHHOM TosiuMHe jabga: 0,9 M — 3a 1 cyT; 1,0M — 3a

Scyr; 1,OM —3a 1l cyr; 2,0 M — 32 19 cyT.

i S, e
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_ - —_— — ——
KONMYeCTBO XUIKOH ¢a3bl B i~M CJIOe JIEASHOro nous v, %o I
t Tun xpucrawimyeckoit | lﬂ 10 {— 25 ’ 50 100 l 200
CTPYKTYPBhI MOPCKOTO JIbJ4 _ |
3Hayenms C. + A, MIla, ipu o = 0,95, n = 5
~ e r — e _
|3BpHHCTbIH 8.4+ 0,5 6.0 + 0,5 341+ 04 1,6 + 0,2 1,0 + 0,2 0,8 0,2
- - T 3 T - |_ T |
BOJTOKHUCTHIN 6,0 £ 0,5 39+ 04 1,9 + 0,2 0,7+ 0,1 0,4 +0.1 0,3+ 0,1
I
v, — KOJIMYEeCTBO XKHIKOH ¢a3bl B i-M CJio€ JIeAsHOTo nosid, %o, onpenenseMoe 1o «OxeaHorpapuyeckuM Tabinniam» FIpH |
3aJaHHBIX 3HAYECHMAX TEMIIEPATYPh! U COJIEHOCTH JIbJA 7, U S;;
. — TeMIleparypa Jibla B i-M CJloe JieAsTHOro nosis, °C, onpenessieMast Mo ONBITHBIM JaHHBIM, @ IIPU UX OTCYTCTBHUY — IO
dopmyJie I
| L= — )z + (117)
rge ¢, — TeMIlepaTypa Jbla Ha rpaHuile Jed—BoJa (TeMrepatypa 3aMep3aHust), °C, onpenensieMas o «OkeaHorpa@uuecKum
Tabynitam» 1IpH 33JaHHOM 3HAYCHUH COJICHOCTH BObI §,
t,z — o00o3HaueHMs Te Xe, 4To B popmyne (116) Tabn. 27;
, S. — COJIEHOCTH JibJa B /-M CJIO€ JIEAAHOIO NoJisa, OnpeneaseMas 110 ONbITHBIM JAHHBIM, a IIPH UX OTCYTCTBHMM NPUBUMA-

BO3pacTOM [Ba Mecsla U doree.

eMasl OIMHAKOBOM I10 TOMUIMHE JIONAA U paBHOM (),2 s 114 NbJa BO3pacToM 10 ABYX Mecsues wiM 0,15 s mwis nbna

_ ]

5.3. PacyerHas ToIMHA POBHOIO AbAa A, M,
MPUHUMAETCSA PAaBHOM:

JUIST IPECHOBOJHOIO JIbJla €BPONENCKON 4YacTH
Poccuu u B paiioHax CHOUPH, pACITONOXEHHbIX FOX-
Hee 65° ceBepHO# WIMPOTHI, — (1,8 OT MaKCUMaJib-
HOW 3a 3UMHUM Iepuo TOJLUMHLI Jbga 1 %-HoH
00ECIICYEeHHOCTH,

I paifoHOB a3uarckou 4actu Poccun, pacro-
JIOKEHHBIX Mexay 65° u 70° ceBepHOH LUIMPOTHI, —
0,9 oT MakcuManbHOU TOJMWMHGBLI Jbga | %-HoM
00ECIIeYEHHOCTH;

JUIS palOHOB a3uarckom yacru Poccum, pac-
NOJICXKEHHBIX cepepHee 70° CeBEPHOM IHUPOThI, —
MaKCHUMaJIbHOM TonuuHe abia 1 %-Hou obecre-

YCHHOCTH,

JUIs MOPCKOTO JIbJa — MAaKCHMaJbHOHU TOJILIM -
He abaa 1 %-Holt obecre4eHHOCTH.

B 3MMHMM niepHoj B cJryyae cMep3aHHUs COOpyY-
JKEHUs1 C JeOsSHbIM MOJEM 3a 3 cyT U 00see 1o
MOMEHTA pacueTHOIO BO3JIEHUCTBHS JIbAA HA COOPY-
JKEHME TOJIIMHA JibJa Ha TPAHULIE COOPYKECHUE —
el NPUHUMAETCS MO JAHHBLIM HATYpPHBIX HAOJIIO-
NEHUHN, a TIPU HUX OTCYTCTBUM TOMYCKAETCA TOJ-
LIUHY [IPUMEP3LLIEro K COOPYXEHHUIO 1bla CYUTATD
paBHo# 1,5 A .

5.4. CTpoenue neasstHOro nosaf (110 TOJUIMHE)
OIpeAcHAsieTCs 110 JaHHbIM KpUCTALIOrpaUUIECKO-
IO UCCIIEAOBAHUS, A IIPU UX OTCYTCTBHUU JOMNYCKa-
eTCS NNIPUHUMATD:

NENAHOHN MOKPOB OTKPLITHIX 03€p, BOJAOXpPaHU-



ML M KPYIHBIX peK COCTOUT M3 3€PHHUCTOTO M
APU3MATHUECKOTO JIbAOB;

JIeJSTHOH NMOKPOB MOPEH H YCTBEBBIX YUACTKOB
PEK, BIaaaloliNX B MOpPs, COCTOUT U3 3€PHUCTOTO

U BOJIOKHHUCTOI'O JIBOOB.

[IpumMmedanusa 1. Tomuuua cnos 3epHUCTOrO Jibia,
PaCIIONaraxilerocs B BepxHed 4acT JIEASTHOrO 1OKpoBa, OT-
HOCHUTCA K TOJLIMHE C10A NPH3IMATHYECKOTO WM BOJOKHHC-
TOrO Jibda Kak | : 4.

2. Hacrosiuue TpeOOBaHUS PacnpOCTPaHSIOTCS Ha Mpe-
CHOBO/IHDbIf U MOPCKOH OZHOACTHUH JIch.

3. JlosepHTenbHAs BepOATHOCTh 3HAYCHUH R, W R, npu
pacyeTax JeJ0BbIX Harpy3ok Ha coopyxeHus I1 u I knaccos
npuHsTa o = 0,95, a 1na coopyxenuit | Kinacca npy coOTBET-
CTBYIOLIEM 00OCHOBAHHUU CJENYET HA3HAYaTh QOAbBLUYIO AOBE-
DUTEJBHYIO BEPOSATHOCTH, HO HE BhIule o = 0,99,

4. ITpyn nepBOH NOABHXKKE PCYHOTrO JICSTHOIO NMOKPOBa
3Hauenus R, v R, onpenenenubie no ¢opmynaM (114) u
(115), HEOOXOMMMO YMCHbLILIATL YMHOXECHHEM MX Ha KO3(-
bULIMEHT, MpUHUMaeMbii (1ipU o = (,95): 1ns pek 6acceiina
Cpenniero u BepxHero AMypa M wra 3abafikanes — 0,45;
wis pek bacceitHa Huxdero Amypa, Cpenneit Jlensl, Euu-
ceqd no Enwucedicka, O6u 1o OKTa6phCKOro M cepepa €BpoO-
neunckoit yactH Poccuu — 0,5; i pek 6accetina BepxHero
Nuenpa, Bepxueit Bonru, Kambt n Tobdona, vuzosbs [dona,
Bonru, Ypana u O6u, mexaypeubss O6u U Enuces, Bepx-
Heil JleHpl, AlllaHa M KpaWHEro ceBepo-BocToka Poccum —
0,64; s HUXKHUX Te4eHUN EHMCed U JIEHBI M peK UX MEX-
aypedns, peK dacceflHa Ajtast, ueHTpa, CeBepo-3aiaga
IOI'0-BOCTOKA €BpOonercKoi yactu Poccun — 0,83,

HAT'PY3KM OT JEASSHBIX MOJIEN
HA COOPYXEHUA

5.5. Harpy3sky Ha BO3IeMCTBHUE JBMXYUIMXCH
JEJAAHBIX I10JIEWM HA COOPYXEHUSI C BEPTUKAJIBbHOM
[lepelHei rpaHblo HEOOXOAMMO OIIPEAC/IATD:

Ha OTACJIbHO CTOSIUIYIO OTIOpy (puc. 35) ¢ Ie-
peAHEN I'paHblO B BUAE TPECYIrOJIbHUKA, MHOIOTPaH-
HUKA Wiy UWinHapuyeckoro ouepranus F., MH,

C,p’
no gopmyie

F. , = 0,04vh;\JmAk,k,R.tgy; (118)

Ha CEK1IMIO NMPOTLKEHHOIO COOpYKeHUs (puUcC. 36)

F.. ., MH, no ¢dopmyne

C, H_‘.'?

F., =0,07vh, JAk,R,, (119)

e vV — CKOPOCTb JIBUXEHHUS JICASSHOrO 1NoJs,
M/C, omnpeneyiseMas o JaHHBIM Ha-
TYPHBIX HAO/IIOACHUA, 4 IPHU UX OTCYT-
CTBUM JIOMYCKAETCH INNPUHUMATD €€ PaB-
HOM:

JUIST pEK ¥ NPWIMBHBIX YIACTKOB MO-
PEH — CKOPOCTH TCUEHUS BOIDI;
JUISE BOOOXPAHWINIL U Moper — 3 %
3HAYeHUs1 CKOPOCTH BeTpa | %-
HOH 00CCEYECHHOCTH B pacyer-
HBLIM HEPUO] BPEMEHH

m — Ko3(pduuueHT POopMBI OIIOpLI B IIA-

He, NMPUHUMaeMbIi 1o Tads. 29;

CHull 2.06.04-82* C. 27

Puc. 35. Cxema NpUAOXEHUS HArPy3KH OT JIBUXYILETO-
csg aeJsTHOTO NMOoJT Ha OTAEABHO CTOSLIYIO BEPTHKAb-
HYIO ONOpY

Puc. 36. Cxema npUI0XeHNS HArpy3KyK OT JBHXKYLLETOCH
AEASSHOTO NMOJIA HA CEKLIMIO COOPYXEHNUS
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Tadonuupna 29

YT —

i, il A

Hng onop ¢ mepeaHer IrpaHbio B BUAE ’
Kmq’f;”' TPEYTrOJbLHHUKA C YIAOM MHOTO-
LtHe 330CTPEHHUsT B IJIAHE 2y, rpal| rpaHHUKA
(dopMBi . wip  |TPAMO-
OITOPBI B 1 B | OJIYLHMP- | g
I IJ1aHeE 45 | 60 | 75 | 90 | 120 | kyasHoOro HARE
| | OHEepTaHUS
. - t 1 1
m | 0,41 | 0,47 10,71} 0,83 1

F
[IlpuMeuaHnMe B ciaydac BHE3anHOW NMOJABHXKN

CMep3ILIErocst ¢ ONOPON JIEASHOTO MO U ONOpHI € nepe- |

OHEW I'PaHBIO B BHAE TPEYTOJIbHUKA U MNPSIMOYIOALHKKAE TTpU-
HAMacTCsa m = 1, Ui onop ¢ nepegHe#t rpadbio B BUIE MHO-
LrorpaHHuKa WIH TTONYUHMPKYJBHOTO ouepranusa m = 1,26,

e

A — MakcuMaJibHas TUIOWAlb JEASAHOIrO
nojag (WM cymMmapHas IU101Iaab He-
CKOJIBKHX JICASIHBLIX MOJAeu, OKalbIBa-
JOUMX AABJACHUE Apyr Ha apyra) 1 %-
HOM OBecneyeHHOCTH, MZ, onpenensi-
eMast MO HATYPHBIM HaOIIONCHUAM;

k, — KO3bOPUUMEHT, TPUHUMAEMBI#A IO

T1adn. 30;
k, — K0o3bPAUUEHT, IPUHUMAEMBIN I10
Taon. 31;
Tabannna 30
|
[3}[3‘16}[]46 b/h, 10,3 u 30 m
me-| ! | 3 | 10| 20 |Gonee!
Hee ] 1
s npe-) 5,3 13,112511,9) 1,6 1,3
CHOBO/I-
| HOTO '
Koa® -|nbna L !
(b ULUH - l : ]
eur k, |1 mop-| 5.7 |'3,6 30(23[1,9] 1,5 |
CKOI'O L .
JIbAd l l 1

b — WYpHHA OTIOPHI WIN CCKLIMY COOPYXEHHUS 1O (PPOH-
TY HAa YPOBHE JASUCTBHUA NbAa, M.

Tabnannmua 31

|3Haqc- , B |
~7 o] —4 __ ~2
|HUE 1 HIS-IO"‘S 10 _4“ 1073151073 107 m
. o1 |MeHee l_— 5-10 bonee
E?

QUL U -
€HT K,
i
£, — 2P¢peKkTUBHAS CKOpPOCTh AePOopMaLMH hAA B
30HC ero B3aUMOJCUCTBUS C OMOpOoM, ¢!, on-
peaciasieMas 1o gopmyle
e, = v/kb, (120)
rne  k, — koabduumenT, NMpUHUMacMblid npu b/h, < 30

paBHbIM 4, a npu b/h, > 30 — 2.

Y — IIOJIOBUHA yIJ1a 3a0CTPEHMS NepeaHeHn

rpaHy ONOPSHI B ITAHE Ha YPOBHE icH-

CTBUA Jiblla, rpaa (/Ui Ooopbl C nepe-

IIHEY IpaHbLI0 B BUJIE MHOIOrpaHHHKA

WJIH TTOJAYLUMPKYJIBHOTO OYepTaHMSs] HE -
o0xonuMo rIpuHUMaTh y = 70°).

[Ipy 3TOM Harpyska F. , oripeneseHHasi no

P’
popmyie (118), He MoxeT 611’1‘1:: 00JIblIe HATPY3KH

Fb’p, MH, onpenensiemoii no dopmMye
Fb!p = mk,k R bh, (121)

a "Harpyska F._, onpeaeneHHas no opmyie

C} “,:5

(119), He MmoxeT OBITH OOJIbILE HAIPY3KU Fy MH,
oIpencasseMor 110 GOpMYyIc
Fy = kk R .bh , (122)

e kK — KodbodHUUMEeHT, MPUHUMAEMBIH 110
TabJ1. 32.
Harpy3ky OT BO3AeUCTBUS NEASSHOTO IONHA
Ha ONnopy ¢ NepeaHeN rpaHeio B BUIE NPIMOY-
roJibHHUKa CAeNyeT ONpenensth Mmoo popmyJe
(121).
R._y h,— 0003HayeHWst Te Xe, YTo B 1Il. 3.2 1 5.3.

Taonuuma 32

i

3Hauenue b/h,1 0,3 1 30 u
(Uu nf/h ) | MeHee b3 g2y bonce
— —t—

Koadduuuenr k| 1 091081061 0,5 0,4
(win k ) ,

5.6. Harpy3ky oT Bo3aeHcTBUSA ABUKYLIEIOCH
JAEISTHOTO TOJIA Ha OTIAEJBHO CTOSILYIO KOHHYEC-
Kyro onopy (puc. 37) unp KOHUYECKHH JEeA0pE3
MONYLUPKYABHOIO OuYepTaHUS TIPU OTCYTCTBUU
CMEP3aHUA CO JHBAOM HEOOXOIUMO ONPEACIATh 110

(POpPMYJIaM:
a) TOPU30HTAJIbHYIO COCTaBASIONIYIO Harpy3-
KH Fh,p, MH,
by, = [k, \Rh, + K, ,pghd” +
+ k, .pgh (d* — d?)|k, ,; (123)

0) BEPTUKAIBHYIO COCTABAAIOILYIO HArpy3KH
F ., MH,

v,p?
F,, =k, F,+ k .pgh(d* — d?), (124)

a Ha CEKUMIO OTKOCHOro mnpoduas (puc. 38)
WX OTHENBHO CTOSIUYIO OIOPY NPSMOYIOJbHOIO
CEYCHUs ¢ HAKNOHHOM nepejHel rpaHbo no Gop-
MYJIaM:

a) TOPU3OHTWIBHYIO COCTaBJISIIOLIYIO Harpys-
ku F,, MH,

F, = 0,1R bh tgB; (125)



Puc. 37. Cxema npuioXxeHust Harpy3oK OT IBIDKYIHETOCS
IEAAHOIO ITOMsL Ha OTACABHO CTOALIYI0O KOHUYECKYIO OIOpY

Puc. 38. Cxema nipunoxeHust Harpy3ok OT JBHXXYLUETO-
Cs JICASAHOIO IO HA COOPYXEHHUE OTKOCHOro 1mpouiIs

0) BEPTHKAJNBHYIO COCTABISAIOMIYIO Harpy3ku

F, MH,

pi

F, = Fctgf, (126)

Vv

rae k,\, k,, — KO3DOUUMEHTDI, TpUHUMA-
eMBbI€E 110 TadI. 33;
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Kpy Kya ki Kk, ,— Ko3dHLMEHTBI, TPUHUMA-
eMble o 1adn. 34;
0 — IUIOTHOCTb BOIbI, KI/M?>;
g — YCKOpEHHE CBOOOAHOIO ra-
neHus, pasHoe 9,81 M/c?;
d — nuMaMeTp KOHyca I10 Barep-
JIUHUHU, M
d, - BEpPXHMI AHMAMETP KOHYCA, M;
3 — yroj HakJoHa OOpa3yrLeH
KOHYCa (IepeAHE PaHu co-
OpPY>XE€HHSI OTKOCHOI'O MpPO-
(puns1) K TOpHU3OHTY, Tpamn;
R, h, u b — o06o3HaueHUs Te Xe, YTO B
nm. 5.2, 5.3 1 3.3,

Taonuua 33

v.1?

[3‘HEIIIEHH€ 0,110,5 ] 5 [ 10 | 25 | 50 100‘
pgd’ |
Rehy J ] ' |
- 1 } ! JF . !
[Ko:a(p(jm-]
HHMEHTHI: ' i
| Ky | 1,6 1,6 | 1,7 1=9l 2,1 [2,5] 2,9} 3,5
{ o 4 4
K, 0.3] Oj24( 0,211 0,11 0,0810,05 0,02(0,02
: | A

Taonpnuna 34

Bnavenue B,| 20 | 30 | 40 | 50 | 60 | 70
rpan
. l | L |
Koaddpuum- | | | |
CHThHI. I
k, 10,251 0,27 | 0,31 | 0,36 | 0,46 | 0,67
k, . 07 | 09 | 1,3 | 1,8 | 26 | 53 |
k,, 22 11,6 | 1,1 108105103
|
K, i0’041:0’042'0’039 0,034 10,026 0,017
I

|

Il pumMedyanu e Jdanubie 310i TaOIULBI COOTBET- |
CTBYIOT KO(MPUIMEHTY TPCHHS MEXAY JBAOM U COOPYXKE-
HUeM, pasHoMy (,15.

[ - - e ——

[IpuMeyan ue. Bcaylae NOABUXKUA CMCP3LUETOCH C
XKOHHYCCKHM COOpYXEHHEM JICAAHOTO NMOMAA TOPpHIOHTAIbHAA
COCTaB/fioWas Harpy3ku £, , MH, onpezeisercs Kak Ha K-
JUHIPHUYECKYIO OIOPY C pacyYeTHOM ILMPUHOW b, paBHOM M-
AaMETPY KOHyCa Ha YpOBHE ACHCTBUSA Jibla, MO (GOpMYyJC

Fy = koF, (127)
rac k3 — KO3hEUUMEHT, NPHHUMAEMBII 110 TabJ1. 35;
F,, — obo3HayeHue TO Xe, 9TO B 1. 5.5.

BepTHkanbHast cocTaBngouiasi Harpy3ku Fup B OTOM CJIy-
Yyae OTCYTCTBYET.

Taoannmupga 35

Yron HakjioHa oﬁl;aaylomeﬁr 45 | 60 | 75 | 90

bt
06 | 0,7 0,9 1
1 1

KOHyca B, rpax _‘
KosdpduumueHr kﬁ |

T T A
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5.7. Harpy3sky oT BO3Z€HMCTBUSI ABUXYLIETOCH
AEASIHOTO TOJIS Ha COOPYKEHHUE, COCTOSILEE U3 CH-
CTeMbl BepTHKanbHbix KosioHH F, MH (puc. 39),
HEOOXOAMMO OfIpenesisTh NO hopmy.ie

f; = anIKZ’};,p’ (128)
rae n, — obuiee YMcJIO KOJOHH B COOPY-
XEHUHU,;
K, — Ko>(QpdULUCHT, onpeleasdeMblii
no popmyie
K, =083+ 0,171V (129)
K, — xoadpduuMeHT, NTPUHUMAEMBIH
1o tab. 36;
hy £y, b kK — 0003HAUEHHUSA T€ XK€, YTO B 1MIl. 5.3
u JS.5.

Taonuuga 36

3HayeHue b/a 0,5 1
k, k
Koadpuiment KX, 0,55+ 0, 45-}-(- 7:'_
a — 1Iar KOJOHH, M;
k, — KO3 puuueHT, IpUHUMAEMBIH 110 Tab1. 32
rpu (”jb)/hd;

N, — YUCIO KOJIOHH B NEPBOM psilly 110 (bpoHTY
L COOPYKEH M.

I1 puMeyan u e 3nadeHus KodpduuHeHTa K, onpe-
nencHHbie 110 Gopmyne (129), COOTBETCTBYIOT KOIDDULIUEHTY
BapUaLIMK Npeaesia npoOYHOCTH JibAa MPH OZHOOCHOM CXAaTKU,
pasHoMy 0,2.

Puc. 39. CxeMa nipunoxeHHUs1 HArpy3K# OT ABHXYLUIETO-
CHl TIEOSAHOTO MO/ HAa COOPYXKEHUE U3 CUCTEMEL BEPTHU-
KabHBIX KOJOHH

5.8. Harpysky ot BO31eHCTBUSA OCTAHOBHBILIIE-
roCs JICASAHOIO HOJIS, HAaBaJMBAIOIIEIOCA Ha CO-
OpYXEHHE [IPH NeUCTBUH Te4ECHUS BOJbB! U BETpa
F, MH, neobxoaumo onpenenarb no gopmyiie

F = (p, +p,* p, + p”,a)A, (130)

B KOTOPOW BEAW4MHBI p, p,, p; U p, ,, MIla, on-
penensorcs no GpopmynaM:

p, =35 1070v2 (131)
- § 10—4 kdvr%la:x .
pv — 7 L ’ (132)
m
p. =92 1073 i (133)
Ppa=2" 10782, (134)

roe v, — MakCHMaJibHasgd CKOPOCTb TEeUYCHHA
BOABI Mono nbaoM | %-Hoit obecrie-
YeHHOCTHU B NepHOoJ JeA0XoHa, M/C;
V., s — MAKCHMaJIbHag CKOPOCTDL BETpA B II€-
puon geaoxona I %-Hoi obecrneyeH-
HOCTU, M/C;
L — cpenHss IMHA JIEAAHOTO Mo 110 Ha-
[IPABJICHHUIO [TOTOKA, IPUHUMAEMAs IO
AAHHBIM HATYpHbIX HaONIOOEHUH, a
NPHA UX OTCYTCTBUH IS PEK JOIMYCKa-
€TCsA NIPMHUMATDL L paBHOHW yTPOECH-
HOH 1LIUPHUHE PEKH, M;
[ — YKJIOH IOBEPXHOCTH MOTOKA,
h,n A — 0003HaYeHHs Te Xe, 4TOo B 111. 5.3 U 3.5.
[Ipn 5TOM Harpyska £, onpeJeeHHast 1o Qop-
myne (130), ne moxer GpiTh G0sIbIlE HATPY3KHU Fy |,
ornpeneneHHoi no dopmyne (122) npu &k = 0,1
ITpuw™meuaH e PacuerHas LUMPHHA JIENSHOTO MO
[IPUHUMAETCS MO JAaHHBIM HATYPHBIX HaOMIOAeHUH, a ISl 3aT-

BOpPOB WIH aHATIOIMYMHbIX COOPYKCHHIN — He DoJiee UINPUHDI
ITPOJIETA COOPYKEHUS.

5.9. Touky npuioXeHHUs1 paBHOAEUCTBYIOLLEH
A€NOBOW HAarpys3ku, OonpeaejJeHHOM COIJIaCHO
. 3.1 — 5.4, HeoOXxonuUMO NMPUHUMATh HUXE pac-
YE€THOTO YpOBHA BoIbl Ha (0,2 A, B 3MMHUH MEPU-
O, a B IIEpHOJ BeCeHHero aenoxona — Ha 0,4 £,

Harpysku Ha COOpyxXeHHS OT IBHXYLIErocsd
TOPOCHCTOTIO JIEJISTHOTO IOJASI HEOOXOIUMO YBEJIH-
YMBaTh YMHOXEHHMEM UX HA KOIPDUIUMEHT TOPO-
CHUCTOCTH K,, MPUHUMAEMbIN PABHBIM:

1 A3osckoro, bantuiickoro, Kacnuinckoro,
YepHoro u dnoHckoro mopeit —1,3;

11151 benoro, bepuHrosa, ApKTHYECKHUX U Jlaib-
HEeBOCTOYHBIX MOopen — 1,5.

1 mopeii Apkruuyeckoro U JlambHeBOCTOUHO-
ro 0acceHOB Harpy3KM Ha COOPYXEHUS OT TOPO-
CUCTOTO J1bJa YTOUHSIOTCS 110 ONBITHLIM JAHHbBIM.

IIpu cooTBeTCTBYIONHIEM OOOCHOBAHUH AOIYC-
KaeTCst MPUHUMATD Ul 9TUX MOpel K, = 2.

HAT'PY3KH HA COOPYXEHUA
OT CIUVIOHIHOTIO JEAAHOI'O ITIOKPOBA
ITIPH EI'O TEMITEPATYPHOM PACIIUPEHHUH

5.10. T'opuszoHTanbHYIO JIMHEHHYIO HArpysKy
g, MH/M (Ha 1 M minHB! o (hpOHTY MPOTAXKEH-
HOT'O COOPYXEHHS), OT CIUVIOIHHOIO JEASTHOIO I10-
KpPOBa NpPH €ro TeMIEepaTypHOM paclliMPeHUH HE-



00XOOUMO NMPUHKUMAThL PABHOM HAHMOOIbLIEMY 3HaUe-
HUKO M3 NOJYYE€HHLIX 3a paCCMATpMBAEMbIN Psill JIET.

3HAYEeHUA ¢ ONpenacasdiorcst no rpadpukam
(puc. 40) npuy 3amaHHBIX 3HAYCHHUSAX [1EPENajioB
TeMIIEPATYPhl Bo3ayxa AQ, °C, B COOTBETCTBYIOLIMX
MM peabHbIX W NPUBEACHHbBIX TOMUMHAX JIbIA /1., M,
H A, M.

3HayeHUa A6 caenyeT BeIOUpaTh U3 rpaduka
X0[a TCMIIEPATYPBI BO3AyXa MO JaHHBIM CPOYHbIX
HaOJIOACHUH B JICAOCTABHbIU NMEPHUOA U1 KAXIO-
ro rojia U3 paccMmarpysaemMoro psaaa jet (30 1eT u
ooJsiee) NpM IIUTEABHOCTH MEPenagoB OT 5 YACOB
no 20 CYTOK.

3HaYeHHsA A, MPUHUMAIOTCHA PABHBIMU CPEAHUM

TOJILIMHAM Jiba 33 BpeMs Iepenajga TeMneparTyphl.

3Hayenud A, ,, M, HEOOXOIHMO OIPEAESISATD 10

dopMyie
h,,=h + 1,43r + h, (135)
rae h_— CpeaHsAs TOJIIMHA CHEra 3a Bpems Ie-
penana TeMnepaTypbei, M;
h_— mA00aBoOYHAsA TOJILLIMHA JIbla, M, IPHU-
HUMaeMasa no tabdi. 37.
g, MH/M AB = 10 °C

02 04 06 08 1 1,2
Puc. 40. I'papuk 3HaYCHNNA TUHCHHON HArPY3KH g

5.11. Harpy3ky or BO3aeUCTBUS J€ASTHOrO No-
KpPOBa Ha OTAENBHO CTosiiliee coopyxenue F, MH,
HEOOXO0IUMO ONPELCISITL 110 (POPMYJIE

F. = kb, (136)

rne  k, — KO3pQPULHEHT, IIPUHHUMAEMBIA 110

Tabi. 38;
b g — 0003HAYEHUA T¢ XKe, yTo B . 5.5 1 5.10.
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Taoauua 37

i Tl

Cpemusisn ckopocth| AO0ABOIHAA TONIMKA ;Ibaa A, M, TIPH
BeTpa 3a Bpems | PCAHCH TEMITCPATYpEe BOJAYXa 34 BpEMA
nepenaza Temmepa- “epeﬂaﬂ.& TeMHelpaTypbr 0,, °C |

| Typbl v , M/C ; ; 4 o [ o
0 057 | 046 | 039 |

2, 0.3 026 | 0,22

: 0,16 0,14 0,12
1o [ 00 005 | 005 |
| 20 0,01 0,01 0,01 |

Taonuua 38
Snawerue L/b | 1] 5] 15 | 25 Lﬁ) 75 1100

e * o e

Kospduument £, | 1 | 2 Z 6 {10 { 14 | 17
| !

L — pPaCCTOsSHHUE OT OTOC/IBbHO CTOALUCTO COOPYXCHMUA

0 bepera WiM NMPOTIXKECHHOIO COOPYXEHHS, M.

[Ipu sTOM Harpyska F,, onpenenerHas no Gop-
myie (136), He MoxeT ObITb OOJIblIE HArpy3Ku
F. ., MH, onpenensemoir mo dopmyie

F., = Rbh, (137)

Z,

rne R — 0003HaYeHUe TO Xe, 4TO B II. 5.2.

.

5.12. Touyky npnioxeHus paBHOAECHCTBYIOLLICH
JIEAOBOM HArpy3KH, OnpelaeieHHOH COrJIacHO
. 5.10 u 5.11, HeoOxoAMMO MPUHHMATE HIDKE pac-

YETHOro ypoBHA BoIbl Ha 0,254,

HAI'PY3KHA HA COOPYXEHHA OT 3ATOPHbBIX
U 3AXKOPHbBIX MACC JIbJA

5.13. Harpy3ky oT ABMXKY1LEHCA 3aTOPHOM MAC-
Chl JIbJla Ha OTAENBbHO cTogiyro onopy F, ., MH,
HEOOXOOUMO ONpenciasiTh M0 POpMyJie

F,,=05mR, bh, , (138)

rae R,, — HOPMAaTUBHOE CONPOTHBJICHUE 3aTOP-
HOU Macchl jbaa cMaTuio, Mlla, on-
peaeasaeMoe 110 JaHHBIM HAaTYPHbIX
HaOnMwaeHUK, a NIPU UX OTCYTCTBUU
NONYCKAETCS MTPUHUMAaTh PaBHBIM:
IUTSE yUACTKOB PeK ceBepHee JUHMM Bop-
KyTa — XaHTbi-MaHCHUCK — KpacHO-
SIPCK — YJIaH-Y 13 — baropeiueHcK —
HukonaeBck-Ha-Amype — 0,45 MIla;
MexXny JMHUsSIMM Bopkyta — Xantbi-Mas-
CMMCK — KpacHOsApcK — YiaaH-Ypo —
bnaropeliieHck — HukonaeBcK-Ha-AMy-
pe U ApxaHreabCk — Kupop —
Yda —¥Ycm-Kamenoropek — 0,35 Ml a;
IOKHEee JIMHUM ApXaHreJibCck — Ku-
pOB — Yda — Ycrb-KaMeHoropck —
0,25 MTIla;



C. 32 CH#uIl 2.06.04-82*

f1, , — pacyeTHas TOMUIMHA 3aTOPHOM MaCChl, M,
onpejaenseMast o fIaHHbBIM HaTYPHBIX
HaOJIIOACHUHA, A IPHU UX OTCYTCTBHH MO

hopMye

h, ;= at,, (139)

rie  a, — Kod3dphuuHeHT, NpUHUMaEMBbIi 10
Tab1. 39;

H,;, — cpeanss riyOMHa peku Bbillie 3aTOpa

IIPU MAKCUMAJIbHOM PAacXOie BOAbI 3a-
TOPHOTO NEPHONa, M;
m,b — 0003HAYeHMUs Te Xe, 4yTO B 1. S5.5.

Tadaunmua 39
Snavenme H,, 3]s ]1w0f15]2]25

| Koodduument a; 0,75 0,45(0,40[0,35(0,28
h

. i —— -,

5.14. Harpy3km oT ABMXYINEHACS 3AKOPHOM Mac-
Cbl Ha OTAENLHO cTosyo onopy F, ., MH, Heo6-
XOAUMO OIpEHAeIsITh 1o popMyJie

F,,= mR, bh, (140)

rne R, ; — HOPMATHBHOE CONPOTUBJICHUE 3aXOP-
HOM Maccel cmsaTuio, Mlla, onpene-
JIAEMOE 110 JaHHbIM HATYPHBIX HaOMO-
IEHUHN, 2 NPA UX OTCYTCTBUM JAOIIYC-
KaeTcst npuHUMarth paBHbiM 0,12 MI1a;

h. — pacyeTHas TOJIIMHA 3aXOopa, M, OIl-
peaesieMast 10 JAHHBIM HaTypPHbIX Ha-
OJIIOAECHUM, a IIPH UX OTCYTCTBUU JO-
AYCKAaeTCca NpuHUMaTh paBHoM 0.8 ot
CpeHEH IJIyOMHbBI ITOTOKA NPH pacxo-
e BOObI 3KOPHOTI'0 TMeEPHOoaa;

m,b — 0003Ha4YcHUN Te XKE, YTO B II. 3.5.

J'.'J

HAI'PY3KHA OT IPUMEP3IIEIO
K COOPYXEHRIO JEAAHOIO IMMOKPOBA
NP NISMEHEHUN YPOBHSA BO/1b]

5.15. BepTHKaIbHYIO TMHEHHYIO HArpy3ky (Ha
I M INHMHB 10 PPOHTY COOPYXKEHHUS) OT NPUMEP3-
HIEr0 K COOPYXECHUIO NEASHOTO NMOKPOBa MPH H3-
MEHEHHH ypOoBHs Boabl f,, MH/M (puc. 41), HeoO-
XOOUMO ONPEACSITL N0 (popMyie

fd =O?2l10#h31&15 (141)
rae /iy, — HM3MECHEHME YPOBHSA BOMIbBI, M; IIPH 3TOM
hyzh_..;

max?

h_.. — MaKCHMAaTbHas TOJIUHHA JIEJAHOIO [0~
KpoBa, M, obecneyeHHocThiO | %.

Ipu aToM Harpyska f, onpenenerHas 1o ¢op-
myiie (141), He MoXeT ObITh O0/IblIE HArpy3Ku

[ i.» MH/M, onpenensemoil no gopmyie

f;f,ﬁm =0, 007</hn31rax (Gc,ﬁm + Gy lim )1 (142)

N AR A RS AT RS AR

Puc. 41. CxeMbl npWIOCKEeHH HArpy30K OT IIpUMEP3ILe-
r'o K COOPYXEHMIO JIEASIHOTO MTOKPOBA NMPH U3MEHEHMH
ypoBHSA BOIbI (YB)

4 — NpH noHnxeHnu YB; 6 — npu nosellieHUHN YB; YBJ] —
YPOBCHb BOALI NIPH JIEAOCTABE

rme o — TIpEAEbHOE HANIPSLDKEHHUE B CXATOM
cjaoe U3rnbaeMoro JeAsTHOTro no-
kpoBa, Mlla, onpenenseMoe Kak
(c; + A) LA HUXHEro Ciiod nend-
HOTI'O ITOKPOBA IIPH TEMITEPAType 7,
B CIy4ae MOHMKCHYS YPOBHS BOJIbI
WM U1 BEPXHETO CJIOH JICAAHOIO
IIOKPOBa MPH TEMIIEPATYPE ¢ B CIIY-
4yae INMOBBILIEHUST YPOBHS BOJBI,
O, jm — TIPEACIBHOE HANPSDKCHUE B PACTSI-
HYTOM CJI0€ U3rn0aeMoro JeJIsiHO-
ro noxkposa, MIla, onpenensiemoe
Kak 0,3 (c; + A,) 115t BEPXHETO CJ10s]
AEeOdHOTO IMOKpOBa TPy TeMIIepa-
Type !, B Clly4ae MOHVWXEHUsA YPOB-
HS BOObLI WM IS HMUXKHErO CJ104
AEeOSTHOTO TIOKPOBAa NPU TEMilepa-
Type [, B Cy4yae NOBbILIEHUA YPOB-
HSI BOJBI;
¢, A, t, N 1,— 0DO3HAYEHHS TC XK€, YTO B II. 5.2.
5.16. MoMeHT CHJIbI, BOCIIpMHUMAaeMblid | M
NMPOTSDKEHHOTO COOPYXKECHHUS OT NPUMEP3ILETro JIe-
agHoro nokposa M, MH - M/M, 1ipy U3MECHEHHUH
YPOBHS BOABI (CM. pUcC. 41), HEODXOAUMO OnIpee-
JATh 110 opMmyie

M, = 2,6k, .. (143)

rae h,, A — 0003HaYyeHUs Te Xe, 4To B 1. 2.15.
[Ipn 3TOM MOMEHT cwiibl M, onpeaeneHHBIH Mo
dopmysie (143), He Moxer ObITh OOJMbILIE MOMEHTA

M, ,,» MH - M/M, onipesesnsemoro no ¢opmylie

c,lim

2
hmax (Gc,ﬁm + Gt,h'm)
[A€ O, ins O, 1y, — OOO3HAYCHMS TE XK€, YTO B 1. 5.15.



5.17. BepTukKanbHylO Harpy3Ky Ha OTIAENbLHO
CTOSALLYIO OIIOPY WJIU CBaWHBIM KYCT OT NPUMEP3-
LIErO0 K COOPYXEHHIO JIEASHOro MOKpoOBa NPH U3-
MEHEHHUH YPOBHs BOIBI f d p» MH (puc. 42), HeoO-

XOAUMO ONpEeNeATh MO PopMyJe

Fq, = kahmaX, (145)
rae k — KO3(pPUUMUEHT, omnmpeaeadeMbld o
¢opmye

max?

k.= 0,6 + 0,150/ (146)

rne D — nonepedHbiii pazmep (nuameTp) OMoO-
Pbl MJIA CBAMHOTIO KYyCTa, M;
Rf}l h . — ODO3HAYEHHUA TE XKe, YTO B L. 3.2 n

3.15.

[IpumMeuadue. [Ipy npaMoyroneHOH (GOpME OTIOPHI B
IUiaHe cO CTOPOHAMM b M ¢, M, WIH UISL COOPYXEHHUA, COCTOSA-
HIero U3 CUCTEMBI KOJIOHH MM KVYCTa CBad ¢ BHELUHMMU Trada-
pPUTaMH ONOPHON YacTM HA YpOBHE ACHCTBHMS Jbda b M ¢, M,

nonyckaercs npuHumars D = vJbe, M.

a) l Fd;p

L ew Mn Yem Wy

e

Puc. 42. CxeMbl IPWIOXEHHUS HArpy3Ku OT [TIPHUMEP3LLE-
[0 K OTJIENIBHO CTOSALUCH OIMOpE ACASHOIO NMOKpOBa MpH
M3MEHEHHUH YpOBHS BoIbl (YB)

a — 1py rnowsxenun YB; 6 — npu nosbiweHun YB

5.18. BepTHKabHYIO HAarpy3Ky Ha COOpYXEHHUE,
COCTOSHIEE U3 CHCTEMBI BEPTUKAIBbHbIX KOJOHH,

OT MPUMEP3IHETO K ONOpaM JIeAssHOro FI0KpOBa IpHU
W3MEHECHUH YPOBHS BOIBI [ £ MH (puc. 43), He-
00XOIUMO OTIPENCIATH IO (POopMye

F,.=KF, (147)

¥
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Puc. 43. Cxema NpuiIOXKEHNs HArpy3Ku OT NpUMep3ILe-
[0 K COOPVXEHHIO K3 CUCTEMbL BEPTUKATLHBIX KOJIOHH

ACAAHOIO INOKPOBAa ITPH TOBLILICHUYW YPOBHS BOJIbI
(Tpu MOHWXEHNH YPOBHA BOIABI cuaa F,  HanpasjieHa BHW3)

e K — Kos(duumeHT, olpeacasieMbli
KaK Impon3BeaeHUE KOXDPHLIeH-
TOB K, nst K-X KOJOHH (IIPYHM-
MaeMbIX 110 rpadhmxaMm puc. 44 npu
3alaHHbIX 3HAYEHWSAX a,, bUu h_);

a, — pacCTOgHME OT OCH MPOU3BOJIb-
HO BBIOpAHHOW OCHOBHOHW KO-
JJOHHBI 0O OCHU Kk-¥ KOJOHHbDI
(cM. puc. 43), M;

bn, h, ¥ F; — obo3HayeHUsT TE€ Xe, 4YTO B
nn. 5.5, 5.7, 5.15n 5.17.
Kk
1,05

s --..—___=
/ §

2

3 6 9 12 15 2a/b

Puc. 44. I'padviku 3HaueHU Ko3POULIMCHTA K,
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NPHAOXEHHUE T

Obazamenvroe

HIAEMEHTbBI BOJIH HA OTKPBITBIX H OIPAXKAEHHDIX AKBATOPHUAX

1. I'Tpu ornipeneseHUU 3JIEMEHTOB BOJIH HA OT-
KPBITbIX U OIPAXIACHHBIX aKBATOPUAX HEOOXOIUMO
VUHTBIBATh CAEAYIOILME BOJHOOOpasyiollye Pak-
TOPBI: CKOPOCTh BETPA (€€ BEIUUYNHY U HaIpasJie-
HHE), NPOAOIKMUTENBHOCTb HENPEPHIBHOIO JEH-
CTBMs BETpA Hal BOAHOU MOBEPXHOCTHIO, pa3Me-
pbl H KOH(MhUIYPAUUIO OXBAY€HHOM BETPOM AKBa-
TOpUM, penbed J1Ha U VIYOUHY BOAOEMA C YUETOM
KOJICOAHUN YPOBHA BOJbI.

2. PacyeTHbIE YPOBHH BOJIbLI K XaPAKTEPUCTUKH
BETpPA HEOOXOAMMO ONpPEIC/IATL 110 PE3yAbTaTdM
CTATUCTUYECKOH 0OpadOTKH JAHHBIX MHOI'OJIETHUX
(He MeHee 25 neT) psanoB HAbGMoOneHU B Oesen-
HbI€ CE30HbI, ITPH 3TOM PACUYETHLIC YPOBHH BOADI
TOJIKHbI ONIPENEJIATHCS C VUETOM [IPHJINBO-OT/IUB-
HBIX, CTOHHO-HArOHHBIX, CE30HHbIX ¥ TONOBBIX KO-
Nne0aHUH YPOBHEM.

3. PacyeTrhl 3JieMEHTOB BOJIH HEOOXOAHMMO MPO-
U3BOIUTL C YYCTOM JCIICHHUS BOJOEMA HA CIECIYIO-
LIMe 30HBI 1O I'1YOUHE: -

riybokoBoaHasas — ¢ riyodHon d > 0,5A , raoe
AHO HE BIAMSET HAa OCHOBHbLIC XAPAKTCPUCTUKU
BOJIH, B

MEJKOBOAHAasA — ¢ rayouHoun 0,50, 2 d > d_,
IIE THO OKa3bIBACT BJIMSHUE HA Pa3BHUTHUE BOJIH U
Ha OCHOBHBIEC UX XAPAKTEPUCTHKMH,

npuboiitHas — ¢ rinybuHou or d, no d, ,, B
npenenjax KOTOpOM HAUMHAETCH U 3aBepluaeTcsd

pa3pyuieHHe BOJH;

npuypesoBasi — ¢ DIyOMHOH MeHee 4, ,, B
[peaenax KoTopou NMOTOK OT pa3pyleHHEBIX BOJH
NEPHOAMYECCKH HAKaTbhIBAETC Ha beper.

4. [Tpu onpeaenecHUM YCTOMUUBOCTH M MPOY-
HOCTHU TMAPOTEXHUYECKUX COOPYXKEHHU U HX DJie-
MEHTOB pacyYEeTHYIO 00eCeUeHHOCTh BhICOT BOJIH

B CUCTEME HEOOXOOUMO JIPUHUMATH 10 1a01. 1.

Taonuwua |

PacuctHas |
' MapoTeXHUYECKUE COOPYXKCHUA 00ECTIEHCHHOCTE
| BBICOT BOJIH B |
cucreMe, %
R i o N
,Coopy)xeﬁnﬂ BEPTHUKATBHOIO I1PO- | 1
duns
CKBO3HBIE COOPYXEHNA U o0TeKae-
| MBIC TIpErpajbl KJacca:
| 1
11 5
o HL TV 13
beperoykpenagooume coopyXeHus |
KJiacca:
I, 11 | |
I, TV S |

Ipodoaxcenue maba. |

l | PacuerHas

[ UAPOTEXHUUECKHUE COOPYXKECHUS ODECTIEYEHHOCTS
BBICOT BOJIH B
cucreMe, %

[Orpa.ﬂHTeﬂbeIe COODPYXEHMS OTKOC- [ l

HOTo npodPuisl ¢ KperuieHUEM:

, OETOHHBLIMHU ITJIUTAMMU ]
KAMCHHON HAOpPOCKOH, OOBIKHO- 2
BCHHBIMA WIH (PACOHHBIMU Mac-

CHUBAMU

IIpumeuwan s 1. [lpu onpenencHuU Harpy3okK Ha
| coopyxeHust HeOOXOIMMO NPNHIMATH BBICOTY BOJTHBI 3a3aH- |
HOM 00ECTIEYEHHOCTH B CUCTEME A M CPEIHIOW JUTMHY BOJI-
HB! A; JUI CKBO3HBIX KOHCTPYKLWH CIEAYET ONpPEACIAThL MaK-
| CHMaNbHOC BO3AEHACTBHE BOJIH MPH H3MEHEHHUH JUTUHBI pdC-
qeTHOM BOJHBI B nipeaenax oT 0,8 no 1,4A. |

2. PacyeTHy10 00ECIeYeHHOCTb BBICOT BOJIH B CHCTCME
| HOODXOMUMO NPYHUMATH:

Npy OnpeleeHHH 3aUIEeHHOCTH TTOPTOBLIX |
| AKBATOPUM «.ovvvereeineiiirrreneerenenisererenssenesensersnens 5 %
NIpK ONpeeTeHUU HAKATA BOJH......cccvnn.enee... 1 %.

3. Tlp# Ha3HAYCHUU BBICOTHBIX OTMETOK CKBO3HbIX CO-
OPYXCHMH, BO3BOAUMBIX Ha OTKDHITbIX aKBaTOPHUSX, HOMYyC- |
| KaeTCAd PacyeTHYIO 00eCIeueHHOCTh BbICOT BOJIH B CHCTEME
 npuauMate 0,1 % npu HapiexameM o60CHOBaAaHUH.

PACYETHABIE YPOBHH BO/ibi

5*. MakCUMaJIBHBIM pacyeTHBIA YPOBEHDb BOMbI
HEODXOAMMO NPUHHUMATL COIVIACHO TpeOOBAHMAIM
CHull na npoektupyembie coopyxenus (0ObeK-
Thl). lIpy onpeneseHu Harpys3okK B BO3ACUCTBHUH
Ha M'MAPOTEXHUYCCKHE COOPYXKECHUA OOCCIICYEHHO-
CTH PACYETHBIX YPOBHEN AOJLKHBI ObITh, HE OOJee:
s coopyxeHui I knacca — 1 % (1 paz B 100 ner),
Il w IIT xnaccos — 5 % (1 pa3 B 20 ner), a
I'V x1acca — 10 % (1 pa3 B 10 neT) no HauBbICHIUM
TOJIOBBIM YPOBHSM B O€3/1CIHBIN EPUOLL.

I IpumMmedanye. [lng GeperoykpermmTeTbHBIX COOPYXE -
HUI B OEVTMBHBIX MOPAX ODECNEUYCHHOCTU PACYETHEIX YPOB-
He HeoOXOaAUMOo MPUHUMATS.

MO HANBBICIIMM T'OMOBBLIM YPOBHAM — IS NMOANOPHBIX
rpaBHTalMOHHBIX CTeH (BosHozalunTHeIX) 1l Knacca — 1 %;
111 xnacca — 235 %; Uit HICKYCCTBEHHBIX IJISAXEH O€3 COOpyXe-
uuit (IV kiace) — 1 %;

10 CPeAHETrOA0OBLIM YPOBHSM — JUIS MTOANOPHBIX (BOMTHO-
3allMTHBIX) cTeH IV knacca, OyH U MOABOAHBIX BOMTHOJOMOB
[V knacca — 50 %; nnsg UcKYCCTBEHHBIX TUISKEH € 3alliUTHBI-
MU COOPYXEeHHAMU (OVHBI, MOABOIAHBIE BOJHOJOMBI —
IV wnacc) — 50 %.

6*. BoicoTy BETPOBOIo HaroHa A#_,., M, CIIEAyeT
NMPUHUMATD 10 HaHHbLIM HATYpHLIX HA0OIONCHUH, a
MpH UX OTCYTCTBUM (0€3 yyeTta KoHdurypaluu oe-
PEroBOi JTUHHUU NPU MOCTOAHHOM rIyOMHE OnHa d)
JONYCKAETCS ONpeaeasiTe o GopMyic



95
Ahser = kw -
g(d +0,5Ah,,,)
rae o, — Yroj Mexiy npoaoibHOH OCbIO BOAO-
€Ma M HapaBiaCHHUEM BeTpa, rpai;
V,, — bacyeTHasd CKOpOCTb BETPa, ONpEae/isi-
eMasi no 1. 9*;
L — pa3roH, M;
k, — KOOPPHUHUEHT, NMPYUHUMAEMBbIH MO
Tabn. 2*.

cosa,,, (148)*

Taonuupna 2%
V., M/C 20

30 i 40 J 50
| 1 4

k. - 108 2,1 3 3,9 4,8

} ~

PACYHETHbLIE XAPAKTEPUCTHUKH BETPA

7. Ilpy onpeneneHUH 271eMEHTOB BETPOBBIX BOJIH
M BETPOBOI'0 HAroHa AOIXKHBI IPAHUMATBLCS 00eC-
MEeYCHHOCTH paCUYETHOIO HITOPMA IS COOPYKEHUH
I, Il xnaccoB — 2 % (1 pa3 B 50 ner) n 11, IV
kiaccoB — 4 % (1 pa3 B 25 1ner).

Hnsa coopyxennit 1 u 1l xnaccos ponyckaercs
00ECNEYEHHOCTh paCYE€THOTO 1UTOPMa IIPUHHUMATh
1 % (1 pa3 B 100 nteT) npu HamwiexaueM 00OCHO-
BaHHUM.

8*. CoueraHue obecrieueHHOCTH CKOPOCTH BeTpa
C 00€CIIEUEHHOCTBIO YPOBHS BOIbI CleAyeT NMPUHU-
Math 11 CoopyXeHHMH 1 u 11 xinaccos, B TOM 4UHCIe
JU1S] YCIOBUH BOIOXPaHWIHLL IIPY HOPMAITbHOM TTO/I -
nopHoM ypoBHe (HI1Y), cornacuo . 5* u 7 ¥ yT04-
HSATD 10 JAHHBIM HAaTYPHbIX HAOMIOAECHUIA.

9*. PacueTHyY0 CKOpOCTDb BeTpa Ha BhicoTe 10 M
Haji MOBEPXHOCTRIO Bogoema V, , M/c, ciaenyer ori-
penessaTh 1o (popmMylie

V, = kkV, (149)*

raie V, — ckopocTh BeTpa Ha BbicoTe 10 M Haz
[TOBEPXHOCTHIO 3eMJIH (BO10oeMa), CO-
oTBeTCTBYIOLAS 10-MHUHYTHOMY UHTEp-
Ba/ly OCPEAHECHHUS U 00€CIIeYeHHOCTH,
NpUHHEMAEMOHU No 11. 7/,

K, — KO3(MPULIMEHT nepecyera JaHHBIX 1o
CKOPOCTSIM BETPa, UIMEPCHHLIM I10
dhaorepy, NpUHUMAEMbiit IO POpMY-

e Ky :0’675+%§’ HO He OoJsiee 1;

z
k, — xo>(pPUUMEHT NTPUBEAEHHUSA CKOPOCTH

BETpa K YCJIOBHUSIM BOITHOHM ITOBEPXHO-
CTH JUTIA BOJOEMOB (B TOM YMCJIIE IPO-
CKTHPYEMBIX) C XapaKTepHOHU NpOTH-
XE€HHOCTbHIO 10 20 KM, IpUHUMACMBbIH ;
PaBHbIM EAMHHUIIE [IPHU UZMEPEHUU CKO-
poctd BeTrpa V, Hal BOJIHOH INOBEPX-
HOCTbIO, HaJl pOBHOM NecyaHou (IJisg-
XU, JIOHbI U nIpodyee) NI NOKPBITON
CHEFOM MECTHOCTBIO; Imo Taba. 3* —
Np¥ U3MEPEHHHU CKOPOCTH BeTpa Hal

CHnull 2.06.04-82* C. 35

MECTHOCTBIO TMIIa A, B U C, ycTaHaB-
JIMBAEMOIO B COOTBETCTBUU C TpeDO-
paHusiMu CHuUIT Ha BeTpoBbIE Harpy3-
K U JOITOTHEHHUSIMH K HEMY.

Taonuua 3*

3Hauenua KoobdULIMEHTA K, IIDY THTIE |
CKOopoCTh MECTHOCTH
BeTpa V,, M/cC -
pa ¥, Mfe —— c |
10 1,1 : 1,47
15 I, 1 1,28 1,44
20 1,09 1,26 1,42
25 1,09 1,25 1,39
30 ' 1,09 1,24 | 1,38
35 1,09 1,22 | 1,36
40 1,08 1,21 1,34
—l — ]

10. IIpu npeaBapHUTEIILHOM ONpPEAEICHUHN e~
MCHTOB BOJIH cpeliHee 3Ha4yeHHUe pa3roHa, M, 1A
3aJJaHHOM pacyeTHOM CKOopocTH Betpa V , M/c,
IONYCKAETCA OIpeacisiTb o popmyie

V
szws _I}"'! (150)

W
e kK, — KoopUIHEeHT, MPUHUMAEMbIH paB-

HbiM 5 - 1011;
v — KO3(QPHUUHUEHT KUHEMATHYECCKOM BA3-
KOCTU BO31yXa, DPpUHUMACMLIA pPaB-
HbM 107° M?%/c.
3HaueHU MNpeAeNHbHOro pasroHa L , M, NO-
nyckaercd MpUHUMaTh no tads. 4 and 3aJaHHOM
pacyeTHOM CKOpOCTH BeETpa V, , M/C.

Tadbnuua 4
TCKOpOCTb BeTpa V , M/C 20 1 25 | 30 | 40 36-!

_—

3HayeHud npegeapHoro pas- (160011200600 | 200 100
roHa L, - 1073, M

] R .

11. PacuerHbie CKOpPOCTH BETPA MpPU pasroHax
MeHee 100 xM nomyckaercs ornpeaeasth Nno JaH-
HbIM HaTYPHBIX HAOJIIOACHHH HAJd MAKCUMAIbLHbI-
MU eXeroJIHbIMM 3HAYCHUSIMHU CKOPOCTEH BeTpa 0€3
y4yeTa UX NPOAOJIKHUTEABHOCTH.

12*. PacueTHbie CKOPOCTH BETPaA MpPH pa3roHax
bosiee 100 KM ciienyeT onpenessiTb ¢ y4eTOM HX
APOCTPaHCTBEHHOrO pacnpeneaeHus (CM. peKOMEH-
IyeMoe Mpui. 3*).

DJIEMEHTbBI BOJH B I'TYBOKOBOJIHOMH 30HE

13. CpenHioro BHICOTY /4, M, CPEIHUI NEPUOL
BOJMH 7, ¢, B rnyOOKOBOJAHOM 30HE HEOODXOAUMO
OIpeneJIsiTh MO BepxHei orudarolled KpUBou puc. 1.
[lo 3HayeHuAM Ge3pa3MepHBLIX BEJIMYUH gi/ V., U
gL/V? v BepxHeit ornbaolwen KpUBoi Heo6Xx0Iu-
MO OMnpeaesTs 3Hayenus gh/V2 u gT/V, m no
MEHBHIMM MX BEJIMYUHAM MPUHATH CPEIHIOKO Bbi~
COTY U CpeaAHNUH NMEPUON BOJIH.
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Puc. 1. I'paduku ang ONPEACICHUS SJIEMEHTOB BETPORBIX BOJIH B I'TYOOKOBOJIHO



CpEIHIOI0 [UTMHY BOJH A, M, NPH U3BECTHOM
3HaYeHUHU T craeayeT onpeaensth no popmyne

_ gfz
Ay = .
d 2T

[IpumMeyan ue [lpy nepeMEHHLIX CKOPOCTHX BETPA
BJOJIb PA3TOHA BOJIH NOITYCKAETCsA NPUHHUMATD A, 11O pe3y/bTa-
TaM [OCACIOBATE/ILHOIO ONIpeaesieHUA BbICOTBI BO/THB! 18 y4a-
CTKOB ¢ TIOCTOSHHbIMM 3HAYCHUAMH CKODOCTH BETPA.

(151)

14*. Ilpu ciioxHOM xoHpMrypauun deperosoi
YepThbl CPEAHION BHICOTY BOJIH 71, M, HEOOXOIMMO

OFIPEACJISTh 110 POPMYIIE

— — — -

By = 0,1425kR% + 21(h + h3) +
- S (152)

+13(h3 +h“3) +3,5(h4 +h__4)}

rae hn, M (Ipy n=1, — CpeaHUE BBLICOTBHI BOJH,
+2; £3; i4) KOTOPBIE TOJDKHbI IIPHUHU -
MaTbCs COIVIACHO pHC. 1 1o
pacHeTHON CKOPOCTH BET-
pa MU IIPOEKIUAM JIyueu
L, M, Ha HampaBJIeHHe
rJIaBHOIO Jy4ya, COBIIaAa-
Jolee ¢ HalpaBJICHUEM
BeTpa. JIyuy npoBoasaTcs
N3 PACUYETHOH TOYKH A0
TriepeceyeHusd ¢ JMHHEN
oepera ¢ MHTEPBAJIOM
+22,5 rpaa OT IMIABHOIO
JIiy4a.

Ilpn Hanuumm nepen pacyeTHLHIM CTBOPOM
OONbIMOTO KOJUYECTBA IIPENATCTBUH B BUIE OCT-
POBOB C VIJIOBHIMHM pa3zMepaMHu MeHee 22,5 rpax u
CYMMOH YIJIOBEIX pa3MepoB 0osiee 22,5 rpan cpell-
HIOI0 BBICOTY BOJIH #,, M, B CCKTOPE 71 HEOOXOAH-
MO olpenensth mo popmyne

7, 2
SR E Vajhhy

i=1

(152a)*

mea,;, v, — COOTBETCTBCHHO YIJOBBIE pa3Mepbl
[-I'O NTPETIATCTBUS U j-TO NPOMEXYT-
Ka MEX/y COCeAHUMM MNPEISITCTBH-
SIMYU, OTHECeHHbBIE K yray 22,5 rpan
(i=12,3...k;j=1,2,3,.,1)B
rnpeaenax u-ro CeKropa, HazHavae-
MOTO B HHTEpBaite *i1.25 rpax ot
HaIpaBJICHUA Jyva.
CpenHue BbICOTHI BOJH A, hnj, M, CICAYET
ONpeNendTh N0 pUcC. | Mo pacyYETHON CKOPOCTH BeTpa
M pasroHy L, paBHOMY MpPOEKUUAM Jiydeld L, H
Lm, M, Ha HamnpasjieHHe BeTpa. Jlyun L, H Lnjpaﬁ:
Hbl COOTBETCTBCHHO DPACCTOSHHIO OT PACYETHOH
TOUYKHM 110 [IEPECEUYCHUS C i-M TPEIBITCTBUEM WIH
MMOABETPEHHBIM OEPErOM B J-M ITPOMEXYTKE.
CpenHHil nepuod BOJH OIpedesseTcs no oes3-

pasMepHO# BeaMuuHe g7/V , KoTtopas nNpUHUMa-

CHull 2.06.04-82* C. 37

eTCs1 COIJIAaCHO pHC. | npH M3BEeCTHOMN Oe3pa3Mmep-
HO# BeJMuuHe gh /V 2 CpeaHiolo JUIMHY BOJIH Clie-
ayeT onpenensatb no gopmyie (151).

Il puMeuaHnHe KoHPurypauus Ocperopoit yepThi
NPUHUMACTCH CIOXHOM, ecnu Benvuuua L /L > 2 rae

maX min
L . 4uL_. -~ HauOOAbIINIA K HAMMEHLIIHUA JIYYH, NPOBEAEH-

HbIE U3 pacyeTHOH TOUKM B ceKTope +45 rpal OoT HanpasJie-
HUA BETPa A0 NEPECEYECHUSA C MORBETPCHHBLIM O€perom.

15*. Bricoty BOJIHBI | %-HoM 00ecrneyeHHOCTH
B CHCTEME /i, ;, M, CICOYyeT ONpelesiTb YMHOXe-
HUEM CpeHEH BBICOTHI BOJH Ha KO3QOHUHMEHT K,
NPUHUMAEMBII 110 rpapukaM puc. 2 U1a 0e3pas-
MepHO# BetmumHbl gL/ V2 . TIpu cioxHO#M KOHDU-
rypaiuu 6eperoBoit yeprthl 3HaueHue gL/ V2 mon-
>KHO MPHHMMATHLCS O BEJIMYMHE gh /V 2 U Bepx-
Hel orudarolet KpuBom puc. 1.
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Puc. 2. I'padpvku 3HaueHUu xo3pduireHTa k.

DJIEMEHTHI BOJIH € 00CCIIEYEeHHOCThIO 0 pe-
xumy 1; 2; 4 % HeobX0IUMO NMPUHUMATSH 110 (PYH-
KIIMAM pacripeceHys1, OonpeaeasieMbiM 0 HATYP-
HbIM JAHHBIM, 4 [IPU UX OTCYTCTBUM WIM HEJOCTA-
TOYHOCTY — M0 pe3yabTaTaM 0OpadOTKH CHHOII-
THUYCCKHUX KapT (CM. pCKOMEHIyeMOe TTpU. 3%).

16. IIpeBbItIcHME BeplIKMHBI BOJIHBI HaJ pac-
YETHBIM YPOBHEM 1, M, CJIe[lyeT ONMPEAeysTh Mo
Oe3pasMepHoyt Beauyune 1 /A, (puc. 3) s naH-
HOTO 3HaueHus h/gT?, npuHumas d/i, = 0,5.

DJIEMEHTHI BOJIH B MEJIKOBOJHON 30HE

17. Boicory BonH i %-Hoii 06ecneyeHHOCTH A, M
B MEJKOBOAHOM 30HEe ¢ yKJIOHaMu gHa 0,002 u
bosiee cnenyeT onpencaaTh 110 (popMyJie

= kkJkh,, (153)

rne  k, — xo3¢pduureHT TpaHC(hOpMaLIUH;
k. — Koad)(bnuﬂeirr pedpaKklivy;
k, — 00O0OIIEeHHBIA KOI(DPULHEHT TOTEPD.
KoagduuneHTn £, kK, 1 K, ClenyeT omnpene-

JISTh O 11. 18.
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Jnanny BosH, nepeMeuaiiux M3 rybokoson-
HOH B MeJIKOBOIHYIO 30HY, HEOOXOAUMO ornpene-
NIATH N0 puc. 4 npu 3a)aHHbIX Oe3pa3MEPHLIX BeJIU-
YyuHax d/A, U h,q/gT,, TIpH 3TOM MNEPHOI BOJIH
[IPUHHUMAETCS PaBHBIM [IEPHOLY BONH B IiiyDOKO-

BOOAHOW 30He.

[IpesuilieHUe BEPIIMHDBI BOJIHBI HAL PACYETHBIM
YPOBHEM 1|, M, CIICAYET ONPEACAATD 10 PUC. 3 pns

NAHHBIX 663paBMeprIX Benu4MH d/A 1 h/gT2
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Puc. 3. I'padbukn pust onpenenexns 3Ha4eHui n /h, B

MEJIKOBOIHOM U 1_./h B NpuOOHHON 30HaxX
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Puc. 4. I'paduxu 1 onpefeeHus 3HaYUCHHMH A/A 4B
MEJIKOBOLHOH H l ,/l B NpUOOHHOM 30Hax

R Lay

03 0,040,05 0,1 0,2 0,304 0,5

18. Kos(pdbuumeHT TpaHchopMaumuu Heobxo-
AUMO MMpUHUMATh O rpaduky 1 puc. 5. Koadpdhu-
HUEHT pedpakiiMu JOJDKEH OonpenensiTbcs no Gop-
MyJie

44

L
= (154)

rne a, — PacCTOsIHUE MEXIY CMEXHBIMH BOJTHO-
BbIMH JIYYaMHU B IVIYOOKOBOOHOM 30HE,
M,
a — PacCTOSIHUE MEXIY TEMHU XK€ Jy4aMH
11O JIMHUH, MPOXOAAIIEH Yepe3 3a1aH -
HYI0 TOYKY MEJIKOBOIHOH 30HBI, M.
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Puc. 5. I paduku 1 onpeneneHUst
I — xoadpdunmenra k; 2, 3n 4 — BEIHMUMHBI ::;!{.,,/1‘],r

Jlyym BOJAH Ha naaHe pedpakiiyu B riyoo-
KOBOJIHOM 30HE€ HEOOX0AMMO NPUHUMATE IO 3a-
HAHHOMY HallpaBAE€HUIO PACIPOCTPAHEHHUSHA
BOJIH, 3 B MEIKOBOJAHOH 30HE UX CIEAYET NPO-
N0J1KaTh B COOTBETCTBUHU CO CXeMOM U rpadpu-
KaMHU pHcC. 6.

O0001LIeHHRIH KO3(PUUMEHT NOTEPD K, NOJI-
XEH OMPEREIAThCA MO 3alaHHbIM 3HAYCHUAM Be-
JIMMHMHBL d/A ¥ YKJIOHY IHA i (Ta0J1. 5); IpH yKIIO-
Hax nHAa 0,03 u bonee cieayeT NpUMHUMATDL 3Haye-
HHEe 00001UEHHOro Ko3(M@pUuUHEeHTA NOTEPh PABHBIM
CIAHHHUIIE.

[IpruMeyaHue 3HayeHUe KO3DPHLUMEHTa K, JOTTYC-
KaeTcsd NPUHMMATD N0 DE3YJILTATAM oflpeacacHid Ko3(hgH1iH-
eHTOB pe(ppaKLIKH /11 BOJTHOBLIX JIYUEH, IPOBOAUMBIX U3 pac-
4eTHOU TOYKM B HanpaBlIeHUAX 4epe3 22,5 rpad OT rfaBHOIO

Jy4a.

19. CpeaHio1o BHICOTY U CPEAHUH NEPHOL BOJIH
B METKOBOAHOM 30HE ¢ ykiIoHaMU aHa 0,001 u me-
Hee HEOOXOIMMO ONpeneasaTh 1o rpagukKaM puc. 1.
[To Ge3pasmepHbiM BenuuuHam gL/V?2 wu gd/V?
NPUHKUMAIOTCA 3Havenus gh/ V2 u gT/ V 1 1o HUM
onpenensiorcs hu T.
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Puc. 6. Cxema (a) ¥ rpaduky (6) g nocTpoeHYs IUIaHAa pedpakiiny

Taoanmma 3

- JHayeHust KO3@QGHUUUEHTA K,
{  OTHOCUTEIbHAN NpU YKJIOHAX AHa |
rny6uHa d/A
0,025 0,02 — 0,002
0,01 0,82 066 |
0,02 (,85 0,72
0,03 0,87 0,76
l 0,04 0,89 0,78
0,06 | 0,9 0,81
0,03 0,92 0,84
0,1 | 0,93 0,86
, 0,2 0,96 0,92
0,3 0,98 0,95
0,4 0.99 0,98
| 19,5 H Oonee ] |

il

Bricory BonHbel i %-HOU oDecrie4eHHOCTU B
CUCTEME CIIEAYET ONIPEACIATh YMHOXEHUEM CpeEll-
HEW BBICOTHI BOJH Ha KOIQPHUUMEHT K, TIPUHU -
MaeMbIH 1O rpaukam puc. 2. I1o 6e3pasMepHLIM
BEJIMYUHAM gd/ V2 u gL/V? onpenensiorcs: 3Ha-
yeHUs KoapduuueHTa &k, U3 KOTOPHIX MPHHUMA-
eTCsl HAaUMEHbLIIEe.

CpeaHIO JUIMHY BOJIH NIPH U3BECTHOM 3HAye-
HHAX CpENHEro neprona cjaeayeT onpenendarb B CO-
OTBETCTBHH C I1. | 3.

IlpeBbilieHUMEe BepLIMHbI BOJHBLI HAA pacyeT-
HBIM YPOBHEM J10JDKHO OIIpeaesigTbCs 110 pHcC. 3.

IlpuMeyaHue DiaeMeHTH BONH, NepeMellaLEnxcs
U3 MEJKOBOAHOW 30HBI ¢ yKiaodaMmu aHa (0,001 n meHee B 30HY
¢ yknoramu gHa (0,002 1 Gonee, HEOOXOOMMO OTIPEAEAATH CO-
rracuo . 17 v 18, IpY 3TOM NPUHUMAETCH 3HAYEHNE UCXO0N -
HOIi cpefHeit BHICOTHI & = h,

SIAEMEHTBHI BOJIH B IPUBOMNHOM 30HE

20. Bercoty BOMH B npuOOMHOMN 30HE A, 10, M,
HEOOXOXUMO OIIPENENATh IS 3aJaHHBIX YVKIOHOB
nHa i o rpaukam 2, 3 u 4 puc. J; TIp4 3TOM MO
0€3pa3MeEpHON BETUYHHE d/k [IPUHHUMAETCS 3HA-
yeHue wl%/gTz MU COOTBETCTBEHHO ONpeNeNsIeT-
Ci hsurl%

JInuuy BonHbl B pUOOHHO# 30HE A, M, Clle-
AYET ONPEACIISITh 10 BEpXHEeH orubdaoued KpuBon
pucC. 4, NpeBbILIEHUE BEPILUIMHEL BOJHbBI HAA pac-
YETHLIM YPOBHEM 1M, ., M, — IIO BEpXHEH OrHoOa-
Fo1ed KpuBOH pUC. 3.

21. Kpurnyeckas rybusa d_,, M, IpyU NMEPBOM
OOpYILIEHHH BOJIH JO/DKHA OIIPENENATLCS IS 3a1aH -
HBIX VKJIOHOB AHA I 110 rpacdukaMm 2, 3 U 4 puc. 5
METOIOM MMOCJIEAOBATEMbHBIX TTpubmixeHuid. 1o psay
3371aBaeMbIX 3HAYEHUH [JyOMH d B COOTBETCTBUH C
mn. 17 u 18 onpenessiiorcs: BesmduHbl A/gT- U 1o
rpacovkamMm 2, 3u 4 pUcC. 5 — COOTBETCTBYIOLME UM
3HayeHus1 d_ /A, U3 KOTOPBIX NPUHUMAETCH d_,
YUCJICHHO COBIIaJamollee ¢ OOHOU U3 3akaBaeMbIX
rnyouH d.
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22. KpuTnyeckylo rmyouHy, COOTBETCTBYIOLLYIO

NOC/IeAHEMY OOpYLIEHUIO BOJIH d ., TIPH TIOCTOSAH-

HOM VKJIOHE JIHA, CJIeIVET ONpeleisTh no popmye

Ay = k'd,, (155)
rne kK, — Ko3p@UUHUEHT, NPUHMMAEMBIH M0
Tad1. 6;

n — YUCJI0 oOpylIeHUH (BKUTIOYaA NEPBOE),
nNpyUHKMaeMoe U3 paga n = 2, 3 u 4
[1IpY BbINOJTHEHUHN HEPABEHCTB

k722043 u k7 <0,43.

Ilpu onpeneneHun riyouHel nocieqHero oo0-
pyweHus d,, . KoapduuueHt &k, uin 1poussee-
HUE KO3(P(PUUHUEHTOB He AO/IKHBI NPpUHUMATHCH
MeHee 0,3).

Ilpu yxioHax gua 0onee 0,05 cienyeT NpUHU-

MaTb 3HAYCHUEC KPUTHUECKOH raybunbl d, = d,, .

Il py MeuaHu e Ilpu nepeMeHHBIX YKIOHAaX AHA
JOTIYCKAETCH IIPMHUMATD d, , TIO PE3y/IbTaTaM NOCACA0BATCTb-

HOFO ONpEeneIeHMst KPUTHUECKUX IIYOUMH LI V4AaCTKOB JIHA C
NOCTOSIHHBIMU YKJIOHAMM.

BIEMEHTBI BOJIH HA OTPAXJIEHHOH
AKBATOPUH

23. Bricoty audpparnpoBaHHON BOJIHBI A gip M
Ha OrpaxXIeHHOH aKBATOPUU HEOOXOAMMO onpe-
OENATE 1o popmyie

B = kyeh, (156)

rie kdzf — KO2(pPHULHEeHT 1udpakiiM¥ BOIH, OIl-

peaenasieMbIi cornacHo 1. 24, 25 v 26;

h, — BbICOTA MCXOAHOM BOJHBI i %-HOM
00€CIIEYeHHOCTH.

B KauyecTBe pacyeTHOH ATMHbI NPUHMMAETCS UC-
XOAHas IUTMHA A Ha BXOIE B AKBATOPHIO.

24, Koapdnauenrt nudpakiiuu BOJAH K jir s 011
axBATOPHU, OTPAXKAECHHOM OIAUHOUYHLIM MOJIOM
(npu 3a0aHHOM 3HAYyeHHH yrja 3, rpaj, OTHOCH-
TeJIbHOM pacCTOSIHUHU OT TOJIOBBI MOJIA OO TOYKH B
pacYeTHOM CTBOPE #/A M 3HaUYCHMM YIJa ¢, rpai),
CJAeAYyCT NPUHUMATD B COOTBETCTBHUM CO CXEMON H
rpaduKaMM puc. 7 COriacHoO LUTPUXOBOH TUHUH CO
CTpEeJIKaMH.

Tadnwunua 6
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25. Koappuument TU(PaKIMK BONH Ky HA
aKBaTOPUU, OrpaXIEHHOM CXOAAMMHUCH MOJIAMH,
HEOOXO0AuMO onpenesiTh no hopMye

Kiire = KairsVe (157)

e Y, — ko3d@UUUEeHT, NpUHUMAEMbIil MO
pHC. 8 /UTsl NaHHBIX 3HAYCHUH d U K
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Puc. 8. I'padvkn 3HaYeHU#H KoapduuMeHTa

Besimyuna d. onpenensercs no popmysne

hthL+b
C 2b ’
rae /; M [, — pacctosiHMs OT IPaHUL BOJHOBOK
teHH (I'BT) no rpanuu nudpakimun
poaH (I'’1B), npuHumMaemsbie B CO-
OTBETCTBUU CO CXEMOU U rpapuka-
MU PHC. 9 corlacHO INTPUXOBOH JIUA -
HUH CO CTPEJKAMH;
b — HmIUpUHA BXOIa B IOPT, M, ITPHUHU-
MaeMas paBHOH IPOECKIIHU PACCTO~
AHUST MEXIY rojoBaMH MOJIOB Ha
(bpOHT UCXOJHOU BOJIHHI.
3HavYexne koI PUIIMEHTA kdm OfpeacisieT-
CSA TaK Xe, KaK U km COIJIacHoO 1. 24 sl TOUYKM
[IEPECEYCHUA IJIABHOTIO Jiyda ¢ (PpOHTOM BOJH B
pacyeTHOM CTBOPE.

[lonoxenue rnasyoro nyya Ha cxeme puc. 9, a
HEOOXOIUMO MPUHMMATD IO TOYKAM, PACIIOIOXKEH-
HbIM OT rpaHuubl BOJHOBOU TeHM (I'BT) Mona ¢
MCHBULINM yrioM ¢, Irpal, Ha pacCTOSIHUAX X, M,
ONpencisieMbiX 110 GOPMYJIE

_ ]1102 B !al ("2 _‘43)

[al + la2

(158)

X

(159)

rae /) n | ,— BeIWYMHBI, NPUHUMAEMBIE B COOT-
BCTCTBHHM CO CXeMOM U rpapuKaMy
puc. 9.

rjae K
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BEeJIWYUH [/ U ZH

26. Koshduument nudpakiunu BOIH K4, IUTS

AKBATOpUH, OTPAXICHHOH BOTHOJIOMOM, AO/IKCH
OIIPENesAITLCS MO (popMyIe

Kar s = kars1 + kiroa, (160)

rae kL difsl KO3 PULIMEHTbI IU(PpaKLIKHU BOJH,

U & Jif 2 ofnpeessicMble JUTA MOJIOBHBIX y4yac-
TKOB BOJIHOJIOMA COTJIACHO 1. 24.
27. Boicoty audparupoBaHHOM BOJIHBI C YUETOM

OTPAXEHUA €€ OT COOPYXKEHMH U TIperpan A, , M, B
NAHHOH TOYKE OTPaXICHHOM aKBATOPHU HEODXO-
AUMO ofnpedensiTh 1Mo PopMyJie

hapr = (kge T kpphy, (161)
f = kd!ﬂskrkpkref,fenorrogr/I\/COSer; (162)

re
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Kyirs — KO3 duumeHT audpakiiud B CTBOpE
OTpaxaloleu MOoBEepXHOCTH, Onpejie-
AseMbIit corsiacHo nim. 24, 25 u 26:

k. 4 kp — KOG PHUUUEHTHI, OIIpeaensieMble CO-
rnacHo m. 1.14%;
6. — yroj Mexuny ¢pOHTOM BOJIHBI H OTpa-

XaWlEH NOBEPXHOCTHLIO, I'pal;
r/A — OTHOCHUTEJIbHOE PACCTOsAHUE OT OTpa-
JKalolIeH NOBEPXHOCTHU A0 PACUYeTHOMH
TOYKHU IO JIyUy OTpPaX€HHOM BOjIHBI,
Npy 3TOM HanpaslieHHE JIyYa oTpa-
XEHHOU BOJIHBI JOJIXXHO NPUHHMATH-
CA U3 YCJIOBUA PABCHCTBA YIJIOR M1o/-
X0Zla U OTPaXEHUS BOJIH;
kmf; ; — KO3((PHULHUEHT OTpaxeHUs, TIPUHUMA-
eMbId MO TaOA. 7; [PHU yIIE€ HAKIOHA
OTPAXAIOLUEH MOBEPXHOCTH K N'OPHU30H-
Ty Oosee 45 rpan caeayeT NPpYHUMATD
KO3pduuueHT oTpaxeHus K., = 1.

Il pumMedaH e BolcOTY BOMHBI HA OIrpaxXiaceHHONH
AKBATOPHH C MEHSIOINMMHUCA INyOHMHaAMU XOMTYCKAeTCsa yTO4-
HATHL cornacHo nn. 17 » 18 npy HamnexaueM obocHOBa-
HUM.

Taonwumupa 7

[ 3HaueHus Kk, NpH YKIOHAX
[TonorocTe BOMHBI OTpaXalouwiel NMOBEPXHOCTH |
A by ,
] 0,5
10 0,3 0,02
15 0,8 0,15
20 i 0,5
30 | 0,7

40 { | 0,9

HPUITOXEHHUE 2

CnpaeovHoe

TEPMUHOJOI'MA 1 OCHOBHBIE BYKBEHHBIE OBO3HAYEHUA

TEPMUHOJOI'UA

[ paBUTALIMOHHBIE BETPOBBIE BOJHLI — Bbi3BaH-
Hbie BETPOM BOJIHBI, B (POPMUPOBAHHH KOTOPBIX
OCHOBHYIO POJIb UIPAET CHUJIA TAXKECTH.

DJIEMEHTbI BOJIHbI (OCHOBHBIE) — BbICOTA,
JUTMHA M TEPHUO/L BOJHHI.

HeperviasipHbie BOJHBI — BOJIHDBI, 2J€MeHTD
KOTOPBIX U3MEHAIOTCA CNyYallHbIM 00pa3oMm,

PeryasipHbi€ BOJHBI — BOJIHBLI, BBICOTA Y Iie-
pPUOA KOTOPBIX OCTAIOTCA HEU3MEHHBIMU B IaHHOM
TOYKE NPOCTPAHCTBA, 3aHATOIO XHUIAKOCTHIO,

[IoctynarensHble (6eryuiuve) BOJIHBI — BQOJI-
HbI, BUAMMAss hopMa KOTOPLIX MEPEMELIACTCS B
IIPOCTPAHCTRE.

Crog4yHe BOJIHbI — BOJIHBI, BUanMas ¢opma
KOTOPBIX B IIPOCTPAHCTBE HE MEPEMELLAECTCA,

Cucrema BOAH — psiji N0CAEA0BAaTENbBHBIX BOJIH,
UMEIOUIUX OTHO MPOUCXOXAEHHUE,

[Ipoduinb BONHBI (M1aBHBIM) — JIMHHUSA pepe-
CEYECHMUs B3BOJIHOBAHHOW IMOBEPXHOCTH C RepTU-
KaJIbHOM TUIOCKOCTHIO B HAMNMpaBJICHUM JIYUq BOJI-
HbI (pUC. 1).

CpenHss BOJIHOBAs JIMHUA — JIMHUSA, NIepece-
Karolasi 3aliMCh BOJIHOBBIX KOJIEOAHUH Tak, yTo

['pebensn
BOJIHbI BepmiuMHa BOJIHbI

JJUHUA
Pacy. BreicOoTa BOJIHBI A
- - )
épOBeH_}::_ . 77 77, Nl o //rm
[Tonolea BOJIHBI JIOXKOMHA BOJTHLE
[TiUHa BOJIHBI A

[Tpodune ¥ 3MEMEHTHL BOJTHBI

CPEHHHH BONMHORAas

#‘
|
|
|
|
|
|

CYMMapHBbI€ 01 AaY BhILIC H HUXE 3TOH JTMHUU
OAMHAKOBLI. /151 pery1ipHou BOJIHbl — I'OPHU30H-
TAJIbHASA JIMHHUS, NPOBEACHHAA HA YPOBHE IIOJY-
CYMMbl OTMETOK €€ BEpLIMHbI U MOIOIIBAI.

I'pedeHb BOJIHBI — YacTb BOJIHBI, PACIIONOXEH -
Had BbILIE CPEeJJHEU BOJTHOBOH JIMHHH.

BepuinHa BoJHBI — HauBbIcHiasl TOYKA rpeOHA
BOJIHBI.

JlooxOMHa BOJIHBI — 4acCTb BOJIHBI, PacIiojIo-
XEHHasA HUXE CpeiHEN BOJTHOBOU JIMHUMU.

[lopomiBa BO/HBI — HAaMHMW3ILAS TOYKA JIOXK-
OUHDBI BOJHBI.

BricoTa BOJIHBI — NpeBBILICHUE BEPILUHBI BOJI-
HBI HaJd COCECOHEH IMOIOILBOHM Ha BOJHOBOM IIpO-
duie.

JI1MHA BOJTHBI — FrOPU30HTA/ILHOE PACCTOSTHUE
MEXIY BEPIIMHAMH IBYX CMEXHBIX T'pEOHEH Ha
BOJIHOBOM Tpoduie.

Ileproa BOJIHBI — WHTEPBAT BPEMEHMU MEXIY
[IPOXOXJICHUEM OBYX CMEXHbBIX BEPUIMH BOJIH 4Ye-
pe3 PUKCUPOBAHHYIO BEPTUKAID.

MOpPOHT BOJIHBI — JIMHHUA Ha IJIaHE B3BOJIHO-
BAaHHOW IMOBEPXHOCTU, MPOXOAAILas 10 BepUIMHaM
rpebHa JaHHOUM BOJHBI.

JIyd BOJIHBI — JHHMWH, TepHeHIUKYIAsApHasA
(PPOHTY BOJIHBI B JAHHOM TOYKE.

CKOpOCTh BOJIHBI — CKOPOCTb MNMEPEMELIECHUS
rpeOHA BOJIHBI B HAIIPABICHHUH €€ pacipOCTPaHEHMS.

PacueTHBIA LUITOPM — LLITOPM, HAOJIIOMAKOLLIH -
Csl OAMH pa3 B TeueHHe 3aJaHHOIro psaa net (23,
50 u 100) ¢ Tako¥ CKOpPOCTBHIO, HAaNpPaBJICHUEM,



Pa3rOHOM W MPOIOJLKHTEIBHOCTBIO AEHCTBUS BETPA,
[IPH KOTOPbBIX B pacyeTHOU TOYKE (POPMHUPVYIOTCS BOJI-
Hbl ¢ MAKCHMAIBHBIMM 32 3TOT Pl SNEMEHTAMM.

PacyeTHaga CKoOpocTh BETPA (IIPH ONpEAeICHUN
INIEMEHTOB BOJIH) — CKOPOCTH BETpa Ha BbICOTE
10 M Han ypOBHEM BOADI.

PacuyeTHbI1 YpOBEHb BOJibl — YPOBEHb, Ha3HA-
YaeMbIA C YYETOM CE30HHbIX M IOAOBBIX KojieDa-
HUH, BETPOBOTO HATOHE BOAbI, NPUAWBOB U OTAK-
BOB.

Pa3roH BOJIH — MPOTAXEHHOCThL OXBAYEHHOM
BETPOM AKBATOPUM, U3MEPECHHASA T10 HaNPaBJIEeHUIO
BETPA A0 PACYECTHOU TOUKU.

BoaxoBoe gaBieHHe — I0JIs (COCTaBASIIONIAs)
TMAPOINHAMUYECKOTO HaBjeHUs, O0yCAOBACHHAY
BOJTHCHHUEM Ha CBOOOAHOH ITOBEPXHOCTH XHIKO-
CTU. BOJIHOBOE HNaBjeHHUE ompenensiercd Kak pas-
HOCTbH 3HAYEeHUM T'MIPOIUHAMHUYECKOro daBJICHUS
B JAHHOM TOUYKE MPOCTPAHCTBA, 3aHATOIO XHIAKO-
CThIO, IPU HAJIMYMU BOJH M NIPU UX OTCYTCTBHH.

OCHOBHbIE BYKBEHHBIE OBO3HAYEHUA

V., — CKOpOCThb BETPa,

1}, — HNPEBbILICHUE BEPUIMHBI BOJHbI HAL
pacyeTHbIM YPOBHEM;

N, — MNOHMXEHWEe NOOUIBB BOJHBI OT
pPacYETHOTO YPOBHA,;

h — BbLICOTA BOJIHBI;
A — UIMHA BOJIHHI,
k — BOJHOBOE YUCJIO;
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T — nepHol BOJHBI;
® -— Kpyrosas 4acToTa BOJIHBI;
¢ — CKOpPOCTDb BOJIHBI;
fi/A — KpYTHU3HA BOJHBI,
A/h — IOJOrOCTb BOJAHMI;
~— COOTBETCTBEHHO BBICOTA, JUIM-
Ha M Iepuold BOJIH i %-HOM obecC-
- MeYeHHOCTH B CUCTEME;
h, A, T — COOTBETCTBEHHO CpeAHUES BbICOTA,
IJIMHA ¥ TIEPUOJ BOJIH;
d — rnyOMHa BOJABI NPH PacYETHOM
YPOBHE;

d_ — KpUTHYecKas rjyOuHa BOAbI, IIPU
KOTOPOM INPOUCXOJUT IepBoe 00-
pyLI€HNE BOJIH;

d.  — IJIyOMHa BO/Ibl, IPU KOTOPOH IIPO-
UCXOJIUT NOCIEeaHEe ODpylIeHNe
BOJIH;

() — cuwia oT BO3IEeHCTBHUS BOJIH Ha CO-

OPYXKEHUE, Nperpany,
P — nuueiiHad Harpy3ka (TMHeiHas pac-
npeac;ieHHas Harpy3ka Ha eIMHULLY
IUIMHBI COOPYXKEHUs, Iperpansi);
— BOJIHOBOE JaBIACHHC,
— IUIOTHOCTD BOJIbI,
YCKODEHHE CBOOOIHOrO NageHUs, -
— YFOJI HaKJIOHa OTKOCa (WM [Ha)
K TOPU3OHTY;

I — YKJOH JHAa.

S g T
|

[MPUAOKEHUE 3*

Pexomerndyemoe

OMMPEAEAEHHAUE ITPOCTPAHCTBEHHDBIX XAPAKTEPUCTHK BETPA
1O JAHHLIM CUHOMNTUYECKUX KAPT

[IpocTpaHcTBEHHOE pachpenesieHHE CKOPO-
CTH BeTpa HEOOXONUMO YYUTHIBATh NYTEM HOCT-
pPOCHUS ITOJIEH BETpa, onpeaeasieMbIX 10 JaH-
HbIM CUHONITHUYECKHMX KapT. PacueTHble CKOpOC-
TH BeTpa JOMYCKAeTCsd OIpeaeisiTh B COOTBET-
CTBUU C rpadMKOM (CM. PHCYHOK) JJisi 3ajaH-
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I'pacdbuxu uis ofipeseacHUs pacyeTHOM CKOPOCTH BeTpa

HOM reorpapuuecKo IUPOTHI @, UCNONb3YS
pacCcTosBue MexJay usobapamm a, m.mile, W
panuyc KpuBH3Hbl U300ap R, m.mile. HanpaB-
JIEHNE BETpa HEOOXOAMMO OTKJIIOHSITH Ha yron
15 rpan ot u3odapbl B CTOPOHY HU3KOTO apje-
HUA.
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I[TPUIIOXKEHHE 4*

Pexomenoyemoe

UCIIBITAHUE JIBJAA HA OAJHOOCHOE CXKATHE

OTbOP, N3TOTOBJIEHME
U NNOATOTOBKA OBPA3LOB K UCIIBITAHUIO

OOpa3ibl J1baa oTOMparTcs U3 N ci10eB Jiensi-
HOTO I10JIS1 TAK, UYTOOBI UX JUIMHHbIE OCH OBLUIH Iep-
NEeHAMKYJISAPHBI HAMPaBJIICHUIO pOCTA KPUCTAIIOB,
npu 3Tom N > 3.

OO6pa3iibl Jibjia U3TOTOBJISIOTCA B BUJE TPU3M
KBAAPATHOIO CEUYEHHUS WU LIWIMHIPOB KPVYIJIOTO
CEYEHUSI C OTHOLUEHMEM BBICOTHI K IHMPUHE (JIHa-
MeTpy), paBHBIM 2,5. IlupmHa obpasua morkKHA
He MeHee 4yeM B 10 pa3 npeBniiaTh CpelHUM 1O-
NEPEeYHbIN pasMep KpUCTaUIa, orIpeacysi€eMbId 110
OJAHHBIM KPUCTALIOrpapUYeCcKoro ucciaeioBaHusl.

OTKJIOHEHHE pa3sMEPOB 00Pa3LOB OT CPEOIHUX
B CEPUM HE NOXKHO npeBbiiath 1 %. OOpasiiby
NOJIXKHBI UMETH IVIAJAKYI POBHYIO ITOBEPXHOCTh 0€3
TPEILMH, CKOJIOB, PAKOBUH, 3ayCEHUEB U IAPYIUX
neeKToB.

HuamHapudeckue odpa3ubl ciaeayeTr U3roTOB-
JASTh Ha TOKAPHOM CTAHKE, a MPU3MATUYCCKHE —
Ha FOPHU3OHTAIbHO-PPE3CPHOM CTAHKE.

['paHu NMpu3MaTHYECKMX 0Opa3LOB PEKOMEHY-
eTCs 00padaTeIBaTh IMOIAPHO ABYMS (Ppe3aMH, YCTa-
HOBJIEHHBIMUY Ha OOHOM BaJly, C PACCTOSHHUEM MEX-
Iy HUMH, PAaBHBIM LIMpPUHE 00pa3Hta NMpu oopadoTKE
OOKOBBIX TPAHEH, U C pACCTOSIHMEM, PABHBIM BbICO-
Te oOpa3lLa npy oopabOTKe OIIOPHBIX IPAHEH.

[lepen ucmbrraHueM o0pasLibl UCCIETYEMOTO CJ105]
BbLIIEPKUBAKOTCA HE MEeHee 4yeM | 4 1pu TeMrepary-
pe cyos ¢, onpeaensieMon Mo ONbITHBIM JaHHbIM, a
MpH UX OTCYTCTBMHU — 1O PpopmynaM (116) u (117).

OBOPY/IOBAHHUE

HcnbiTareibHble MAaLIUHbI JOJIXHEI OBITH YVCT-
PO€HB!I IO THUITY MaUIUMH C VIIPaBISICMOH CKOPOC-
TbiO Aepopmanmu. Hauoonbinas co3zgaBaemMas Ma-
IHMHOUW Harpy3Ka I0JIKHA HE MEHee YyeM B [iBa pasa
[IPEBBILLIATL PA3pPyILAIOLIYIO HATPY3KY ISl UCIIbI-
TbhIBa€MbIX 00pa31lOB.

HcnbiTaTteAbHbIE MALIXHBI AO/KHbl UMETh aB-
TOMATHYECKYIO 3aMIUCh KPUBOM «HAIrpy3Ka—aegop-
MalUs» M 00eCcneunBaTh UBMEPCHUE HATPY3KU C
[IOrpeliHOCTbIO He Donee +5 %.

ITPOBENEHHUE UCIBITAHUMA

Ob6pasLb! CXUMAKOTCS BIOIb JJTMHHBIX oceit. O0-
PAa3Lbl UCCIIEAYEMOIO C1OST UCTTBITHIBAKOTCH NMPH TEM-
riepaType ¢ W NMOCTOSHHOW CKOPOCTU aedopMaliuu,
IIPUHUMAEMOM I NPECHOBOJIHOTO JIbJla PABHOH € .=
=310, ¢!, a w1 mopckoro ibaa — no 1adi. 1.

Tadonunma 1

e -, e

Temmeparypa JibJa B -2 | —10 | —15 | =23 u
i-M cioe ¢, °C HHXE

3navenne € - 104, ¢71 ) 0,5 | 1,5 | 2,0 3.0

. TR T e e

OBPABOTKA PE3JVYJbLTATOB

Pazpyiniaroiee HanpsokeHUe (MpoYyHOCTh Ha OJ1-
HOOCHOE CXaTue) IS KaXJaA0ro odopasua C;, MITIa,
BbIYHCJIIETCS MO POPMYJIE

C = (P max ) ]
J f ?
)j — paspyuiaioulas (MUKoBasi) Harpy3s-
Ka UIs j-ro o0Opa3sila, onpeaeiise-
Masi [0 AuarpaMMme <«HarpyskKa—
nedpopmanusa», MH;
[ — 1uiolaab mepBOHAYAILHOTIO 1011 -
PEYHOro ceyeHust oopaszua, M2,
3a pe3yabTaT UCIIbITAHMUS CEpUU 00PA311I0B UC-
CJIEAYEMOTIO CJI0s [IPUHMUMACTCS BCJIMYUHA
C A,

!

(163)

rne (P

dX

rie C, — cpenHee (apUPMETHIECKOE) 3HA-
yeHUE MapajuvleIbHbIX omnpeaesie-
HHUH NPOYHOCTHU JTbAAa HA OMHOOC-
Hoe cxartue, MIIa, BeiuucnsieMmoe
Mo QPopmyJie

1 (.
¢, :”ZCJ; (164)

A ¥ n — ODO3HAYEHHS TE XK€, YTO B IT. J.2.
[ papmuecku pe3y/ibTaT UCTIBITAHUS CCPUH 00-
Pa31{OB UCCIEAYEMOTO CJI0sE H300PAXKACTCH TOYKOH
M JNBYMSA PABHbLIMM OTpEe3KaMH, OTJIOXEHHBIMH
BBEPX U BHU3 OT 3TOM TOYKH; TOUKA COOTBETCTBYET
cpeaHeMy (apuPMETHYECKOMY) 3HAYEHHIO Mpeaena
MPOYHOCTH JIbJAa, a4 OTPE30K — CpeaHeMy KBajIpa-
THYECKOMY OTKJIOHEHUIO CITYJYaHHOHU NOrpelrHoc-
T U3MepeHHH. YKa3zaHue KOJIUYECTBA UCIHbITAH-
HbIX 00pa310B 00s13aTEjILHO.
[TpMepsl rpapuuecKoro npeacTaBjieHUs pe-
3yJbTAaTOB MCNBITAHUM HECKOJIBKHMX CEpUH 00pa3-
LHOB NIOKa3aHbl HA pUcC. | 1 2.
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50 100 150
v, Yoo
Puc. 1. 3aBUCUMOCTH IPOYHOCTH NPECHOBOJIHOTO JIHJA Prc. 2. 3aBUCUMOCTh NPOYHOCTH MOPCKOIO JIbJa HA OJ-
Ha OJTHOOCHOE CXaTHe (IIpM Iepexonc OT IITacTHYECKO- HOOCHOE€ ¢xXartue (IMpU rnepexone oT miacTUu4ecKoro pas-
ro pa3pylicHUs K XPYNKO-TUIACTUYECKOMY) OT TeMIIe- PYLIEHHUA K XPYNKO-TUIACTHYECKOMY) OT KOJUUYECTBA
paTyphl (n = 9) KUIAKOU daspl (n = J)
® — [NOpu3MaTHYECKMiA Jied (pasMepbl 00pasloB 25x 25 x O — 3epHHUCTBHIK Nel;
x 50 cMm);
O — 3epHUCTBIM (CHeXHBII) Jen (15 x 15 x 30 cm); ® — BOJIOKHUCTBHIM Jlef.
@ — BOJIOKHUCTHIH (UIeCTOBATO-HUIOALUATBIA) Jen (22 x

x 22 x 45 cMm), n = 5. PasMmepsnl obpasuoB 4 x 4 x 10 cm, n = 3.
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BHUMAHMHE!

MTucesmom FNoccrpos Poceum or 15 anpens 2003 r.
Ne HK-2268/23 coobujaerca cnepyptee.

OduunanbHbiMyn n3aaHmamu [ occTpost Poccuy, pacnpocTpaHsieMbiMuy yepe3 po3-
HUYHYIO CeTb Ha DyMaxXHOM HOcCuTEne n nmeloumnmMm Ha 006N0XKe u3aaHus COOTBET-
CTBYIOWMKY ronorpadnyeckmn 3HaK, asNsinTCA:

CNPaBoYHO-UHOOPMALUMOHHBIC 3naHns: «MHPOopMaLUMOHKHBIWN BIonNeTeHb 0 HOP-
MaTUBHOMKU, METOAMYECKOU KB TUNOBOK NPOEKTHOU NOKyMeHTaunn» n lNepeyenHs «HopMa-
TUBHbLIE U METOANYECKME AOKYMEHTHI N0 CTPOUTENLCTBY>», u3dgasaembie PDepepasnbHbimM
roCyfAapCTBEHHLIM YHUTAPHLIM NpeanpuartneM «LlesTp NpoekTHOU NpoayKumn B CTPOU-
TenscTee» (OIYI LUMMN), a Takke HayuHO-TEXHNYECKUNA, NPON3BOACTBEHHLIM NANIOCTPN-
POBaHHLIKM XypHan «blonneTeHb CTPOUTENLHOWN TEXHUKN» n3daarenbctBa «bCT», B KOTO-
poIX nybnukyerca undopmMmauma O BBeeH B AENCTBME, U3MEHEHNN U OTMeHe dene-
PA/TbHbLIX U TEPRUTOPNASIBHBIX HOPMATUBHbLIX AOKYMEHTOB,;

HOPMATUBHAR U METoRNYeCcKas AOKyMEHTauua, yrBepxaeHHas, cornacosaHHas,
onobpeHHas nnn seeneHHan B gencrsue occrpoem Poccun, napnasaemas Oy LNn.



