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CTpoMTe/bHbIe HOPMBI A NPaBUIA

CHall 2.06.04-82*

locynapcteenumiii komurer CCCP
10 JenaM CTPOHTeNbCTBA
(FoccTpoii CCCP)

Harpy3xn B Bo3aeiicTens
Ma MHIPOTEXHHIECKHE COOPYXKEHAA
(BO/IHOBBIE, NIEOBBIE H OT CYAOB)

B3amen
CHall 11-57-75

Hacrosiime HOpMBI pacnpoCTPaHAIOTCS HA pey-
HBIE U MOPCKHE TMAPOTEXHUUECKHE COOPYXEHHUS
MpH [IPOEKTUPOBAHUM BHOBb CTPOSAINUXCA H pe-
KOHCTPYKUMH CYILECTBYIOLIUX OOBEKTOB.

HopMbl ycTanapIMBaloT HOpMaTHBHbIE 3Haye-
HHMA Harpy3oK W BO3ACHCTBMH OT BOJH, Jbla U
CY/IOB Ha TUIPOTEXHUYECKHE Coopyxerus. Pacuer-
Hasg Harpyska IOJDKHA OMNpeneNsThCs KaK Mpou3-
BeACHUE HOPMATUBHOM HArpy3ku Ha Kodbduuu-
€HT HaIeXXHOCTH 1O HarpPy3KaM Y, y4HThIBAIOLIHI
BO3MOXHOE OTKJIOHEHNE Harpy3Ku B Hebmaronpu-
ATHYIO CTOPOHY OT e¢ HOPMAaTHBHOIO 3HAYCHMS; Y,
IOJKEH MPHUHUMATBCS COIJIACHO TpeOOBaHWUSAM,
npuBeneHHEIM B m1aBe CHull no ocHOBHEIM mo-
JIOXEHMSIM IPOCKTUPOBAHUS PEYHBIX TUAPOTEXHU-
YECKHX COOPYXKEHMII.

Harpy3ku oT BONH M Jibla Ha THAPOTEXHUYEC-
Kue coopyxeHus 1 knacca, a Takke pacyeTHBIE
3JIEMEHTBI BOJH HA OTKPBITHIX ¥ OTPAXKIEHHBIX aK-
BaTOPMSIX HEOOXOAMMO YTOYHSITh Ha OCHOBE HaTyp-
HbIX HabmoneHyit ¥ 1a60paTOPHLIX UCCIEAOBAHMI.

1. HATPY3KY U BO3JIEMICTBUA BOJIH
HA TWIPOTEXHUYECKHE COOPYKEHUA
BEPTHKAJIBHOTO
M OTKOCHOT'O IPO®WIEN

HAIPY3KH OT CTOAYMX BOJIH
HA COOPYXEHHUA BEPTUKAJIBHOI'O 1NMPO®UIIA

1.1. Pacuer coopyXeHuii Ha BO3NEICTBHE CTOSTYMX
BOJIH CO CTOPOHBI OTKPHITOM akBaTopuM (puc. 1)
NOJIXEH NPOM3BOIMTHCA NMpPU TNyOHHE N0 AHA
d, > 1,5h n tnybuHe Hax GepMoii d, > 1,25h; npu
5TOM B ¢popmysax mjis cCBOOOAHOM BOJHOBOM MO-
BEPXHOCTH U BOJIHOBOTO JaBJICHUSI BMECTO IITyOM-
HBI 10 AHA dj, M, HEOOXOOMMO IIPUMEHATD YCIIOB-
HYIO pPacueTHY10 INIyOMHY d, M, onpeae/isieMylo no
dbopmyne

d=d + k,(d, — d), (1)

riae df — pIyOMHA HaZ NOACLLBO COOPYXCHUYS, M;
k,, — ko>pdunneHT, NPUHUMAEMBIH 10
rpaduKam puc. 2;
h — BbICOTa Geryieii BOJXHBI, M, NPUHU-
Maemasi 1o NpuJIoXeHuio 1.

a) Pacu. _ Nmax
ypOBelib M.

,

6)

N

Puc. 1. Dniophl JaBAeHUS CTOSYMX BOJTH Ha BEPTUKATb-
HYIO CTEHY CO CTOPOHBI OTKPBITOI akBaTOPUU

a — Tipy rpebHe BOJHEL, 6 — npH JoXOMHE BOMHH (C dN0pa-
MM B3BELUMBAIOLIETO BOJHOBOIO AaBICHUS Ha GepMeHHbie
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Puc. 2. I'paduxy 3nayeHuit kospduurenTa k,,

1.2. BospbilieHMe Wi MOHWXeHUEe CBOGOAHOM
BOJIHOBOWM IOBEPXHOCTH 1}, M, Y BEPTUKAJIbHOM CTE-
Hbl, OTCYMTHIBAEMOE OT PaCUYe€THOTO YPOBHS BO/LbI,
JOJIKHO OIpeAcnsThes 1o dopMyse

Yr1Bepxaennl Cpox BBexienns
Buecenn NOCTAHOBJIEHHEM » neficrave
Mmsnepro CCCP Foccrpos CCCP 1 smpaps 1984 r.

ot 15 mons 1982 r. Ne 161

Hzdanue oguyuansroe
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kh? )
n=-hcoswt - = cthkd cos” o, )

2n
e ©= F — KPYroBas 4acToTa BOJHE,

T — cpenHmit nepuoa BOJHBL, C;
t — Bpems, c;

(38

k= — BOJIHOBOE YHCJIO;

A
A — CpeOHAs MIMHA BONHBI, M.

[Ipu aeicTBUM CTOSIYEH BOJIHBI HA BEPTHKAJIb~
HYI0 CTEHY HEOOXOAMMO INpeayCMarpuBaTh TpH
cnyvas onpenencHus mn no gpopMyse (2) s cne-
AYIOIMX 3HAYCHUH COSML:

a) coso? = | — Npu NOAXOAE K CTEHE BepIIU-
HBl BOJIHBI, BO3BbILAIOLLEHCA HajJ pacyeTHBIM
YPOBHEM Ha M., M,

6) 1 > cosm? > 0 — NpH MAKCUMAILHOM 3Haye-
HMM TOPU3OHTATILHON TMHEHHO# BOJIHOBOI HArpy3-
xu P, KH/M, ni1s rpeGHst BONMHBI, BO3BBIILAIOLIE-
rocst Haj{ paCYETHbIM YPOBHEM Ha 1), B 9TOM Clly4ae
3HauEHME COSW? AOIDKHO OMNpeeNsiTbes 1o opmyrie

x
SOf = ——— -

o wh(4kd = 3) ©)

B) coswt = —1 — NpH MakCMMATBLHOM 3Haye-

HUM rOPU3OHTAILHON TUHENHOM BOMTHOBOM HArpys3-
ku P, xH/M, 114 nozowssl BOJHBI, pacnono-
XEHHOH HUXe pacyeTHOro YPOBHS Ha 1,

Mpumeuanue. pu d/A < 0,2 u Bo Beex APYrUX
c/y4asx, Korga rno c¢opMyiae (3) 3HaueHHE cosw? > 1, HeoO-
XOXUMO B AajibHEHIUMX pacyeTax MPUHHUMATH coswf = 1.

1.3. B miyGoKOBOXHO#M 30HE TOPH3OHTANBLHYIO
JVHEAHYIO HArpy3Ky HAa BEPTHKAIbHYIO CTeHy P,
kH/M, mpu rpeGHe unu noXxOGuHe CTos4eill BOMHBI
(cM. prc. 1) HeOOXOAUMO IPHHUMATB 10 3MOPEe BOJ-
HOBOT'O JABJICHUsA, TIPK 3TOM BenuuuHa p, klla, Ha
IybuHe z, M, J0JDKHA OTPENENsTECS 110 GopMyie
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e—2kz

2
p = pghe ™ cosot — pg %’— cos’ @ —

2
-pg —If%— (1-e ) cos 20t -
k*h o3k

-pg cos2mf cos wt, )
Tie P — IUVIOTHOCTb BOABL, T/M3;
g — YCKOpeHHEe CBOOONHOTO NajeHUs, paB-
Hoe 9,81 m/c?;
Z — opauHathl Touek (g = n; 7, = 0; ..
Z, = d), M, OTCYMTBHIBAaEMbIE OT pac-
YETHOIO YPOBHS.

Hnsi rpebus npu z; = 1, a 1151 HOXOHHBI TP
Z, = 0 cneayer npunuMars p = 0.

1.4. B MenkoBoAHO# 30He FTOPUIOHTANIBHYIO JIN-
HEAHYI0O Harpy3Ky Ha BEPTHKAIbHYIO CTeHy P,
KH/M, npu rpebHE M JIOXKOMHE CTOSYEN BOJHEI
(cMm. prc. 1) HeoOXoMUMO MPHHUMATD IO 3ITIOpE BOJI-
HOBOTO JaBJICHNSA, TIDHA 3TOM BeyumHa p, kila, Ha
rIyOMHE Z, M, IOJDKHA ONpPeHesIThCA no Tabn. 1.

Ta6nuupma 1

Ne ToyeK 3arayGnenue 3HayeHue BOIHOBOIO
TOYeK Z, M naeneHust p, Klla
Ilpu rpedue

1 n, P = 0

2 0 Py = kypgh

3 0,25d Py = kypgh

4 0,54 Py = k,pgh

5 d Ps = kspgh

[Tpu soxoéune

6 0 Ps =0

7 n, Py = —pgnt

8 0,54 Py = —kgpgh

9 d Py = —Kkgpgh

IMpumMeuanne. 3HaueHUs Ko3dpPuuneHToB k. k;,
ky, ks, kg 1 ky cieflyeT IpAHUMATD 11O rpadukam puc. 3, 4,5.
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Puc. 5. I'paduku 3HaveHuit kosdduunenTos kg u k,

HATPY3KW ¥ BO3JAENCTBUS BOJIH
HA COOPYXEHMA BEPTHKAIIBHOTI'O ITPODWIA
U UX DJIEMEHTbBI (OCOBBIE CIIYYAM)

1.5*. BonHoBoe nmaBreHue p, klla, Ha BepTH-
KaJIbHYIO CTEHY ¢ BO3BBIIIEHMEM Hall pacYETHHIM
YPOBHEM BEpXa COOPYKCHHSI Zy,,, M, Ha BEINYHMHY
MEHEE M., M, ClEIyeT ONpelessiTh COINAacHO
nn. 1.3 u 1.4 ¢ nocaeayo1mM yMHOXeHHEM 0Ny~
YEHHBIX 3HaYEHU JaBieHUs Ha KOohOULMEHT k ,
ornpenensieMpiii mo gopmyine

K, =0,76¢0,19z—;1"£, 5)

e 3HAKU «IUTIOC» U «<MUHYC» COOTBETCTBYIOT I1O-
JIOXCHHUIO BepXa COOPYXEHMsI BHIILE MINM HUXE
PacyeTHOTO YPOBHS BOJEI.

Bo3sBrlureHue Uiy NOHXXeHUe CBOOOIHOM BOJI-
HOBOU MOBEPXHOCTH 1], ofipelesieHHoe o m. 1.2,
CNEdyeT TAKXKE YMHOXATh Ha KO3DPULMEHT K, .

Tl'opusoHTanbHag NMHEHasi BOTHOBAsI HArpy3-
Ka P, xkH/M, B paccMaTpuBaeMOM ciyyae [0J-
XHa OMpENEJIIThCSA IO TUIOUIAAW 3ITIOPHl BOJTHO-
BOTO AaBJleHMs] B TNpedesiax BbICOTHI BEPTHKalb-
HOM CTEHBI.

1.6. Tlpy nosxone GPoOHTA BOMHBL K COOPYXe-
HHIO MO YTAOM O, IPaj, CO CTOPOHbI OTKPHITOMH
aKBaTOpUM (B pacuyeTax yCTOMYMBOCTH COOpYXe-
HUS ¥ MPOYHOCTM TPYHTOB OCHOBAHMA) JMHEH-
HyIO BOJHOBYIO Harpy3ky Ha BEPTUKAIbHYIO CTe-
HY, OflpeAesieHHYIO cornacHo mi. 1.3 u 1.4, Heo6-
XOIVMO YMEHbBINATh ITYTEM YMHOXEHUS ee Ha KO-
aGUUMEHT K, , IDUHUMACMBIA PaBHBIM:

s
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(l, l'pall kcs
45 1
60 0,9
75 0,7

NpuMeuyanue [pn nepeMemrennn porrta BONH
BAOJTb CTEHBI, T.€. JUIA 0, GIM3KMUX WK paBHbeIX 90 rpaa, Bon-
HOBYIO Harpy3Ky Ha CEKLMIO COOPYXEHUsE CiIeAYeT Ofpeae/isath
cornacxo . 1.7.

1.7. TopM30HTANBHYIO HATPY3KY OT oudparu-
POBaHHBIX BOJIH CO CTOPOHBI OTPaXXI€HHOW aKBa-
TOPHMH CJIEAYET ONpENENATh IIPU OTHOCHUTE/IbHOM
UIUHE ceKLMu coopyxenus //A < 0,8; npu 3tom
pPacyYETHYIO 3MIOPY BOTHOBOTrO AABJIEHMs CO 3HA-
yeHusiMU p, klla, donyckaeTcsi BRUTOMHATH MO TPEM
TOYKaM, pacCMaTpuBasl CJeAyIOIINE CIy4an:

a) BEpLUKMHA BOJHHBI COBMELIEHA C CEpeIMHOM
CEKILIMM COOpyxXeHus (puc. 6, a):

by khj,
2 = Nmax = _%—%Cth kd, p, = 0; ©)

hye ki
=0, p, = kipg| —--—Fcthkd |, (D)

hy; kh?
—d. p=k v My |,
G =dps Py =P8 5T sk || ®)
a) P,
-—\——_‘ 2 LE
0 1 ~ JcH. ypoBens
x 2 T

6)
Pacu. ypoBeHp

= S

1< il
o

[

Pre. 6. Dmops! JasneHns audparupOBaHHELX BONH HA BEP-
TMKAILHYIO CTEHY CO CTOPOHEI OTPaXJECHHOH aKBaTOPHHU
a — 1ipy rpebHe BOJIHBI; § — TIpH AOXKOUHE RONHEI

0) nonoliBa BOJHBEI COBMEILEHA C CepenuHOMN
CeKLIMM coopyXeHust (puc. 6, 6):

=0, P =0 9
b, kb
=1 = %—%cth kd, p, = ~kpgn,;  (10)
By khj,,

—d;, py=—k
B =dp Py = HRE S kd F ashokd || (1D

tae  h,, — BbICOTa IMParMPOBAHHON BOJHBI, M,
onpeaeisieMas CorflacHoO 00513aTEIbHO-

My nipui. 1;
k, — K03QGUUMEHT, NPUHUMAEMBIH 110
Tabm. 2.
Tadnwnma 2
OTtHOCHTENB-

Hasd UMHa cek-| 0,1 10,210,310,4(0,510,6(0,7{0,8
unu I/

Koadduuuent [0,980,92(0,85(0,76|0,64/0,510,38(0,26
k;

MpuMeyan uec. IMNMpu raybuHe co CTOPOHBI Orpax-
JeHHoi akpatopum d > 0,3A clieayeT CTpOUTE TPEYTrONbHYIO
3MOPY BOJHOBOTO AaBNEHMs, TPHHUMas la riy6uHe z; =
= 0,3\ BoJIHOBOE AaBjeHUE PaBHbIM HYNIO (CM. pHC. 6).

1.8. B3seuuBaloulee BOJIHOBOE 1aBjleHUE B rO-
PH30HTAIbHBIX IBAX MACCMBOBOIA KJIAIKH U 11O NO-
JOLLBE COOPYXKEHUS CIeAYeT MPUHUMATH PaBHBIM
COOTBETCTBYIOIUUM BEJIWYHHAM TOPU3OHTAIEHOTO
BOJIHOBOTO AAaBJIEHUA B KPAITHUX TOYKax (cM. puc. 1
¥ 6) npu JMHEHHOM M3MEHEeHHUH ero B Ipenesiax
IIMPUHBI COOPYXEHMUS.

1.9. MakCHMaJIbHYIO IOHHYI0 CKOPOCTh V), max>
M/C, Tiepea BEPTUKAIbHOM CTEHOM (OT IeHCTBHs CTO-
SIMMX BOJIH) Ha paccTogHuu 0,25\ OT nepenHel rpa-
HU CTEHBI HEOOXONMMO OMpEAEsSTh Mo dopmye

_ 2kslnh

Vo max = T——— (12)
/E Ash2kd,

rae k; — K03QPUUHEHT, NMPUHUMAEMBIH 1O

Tabmn. 3.
Tadbnuua 3
[TonorocTs BOJHBI i/h 8 10 | 15 ] 20 | 30
Koadduuuent &, 0,6 10,710,75/0,8] 1

JlonyckaeMbie 3Ha4€HUA HEPa3MbIBAIOILMX JOH-
HBIX cxopOCTefl Vs, adm> M/C, ISl TPYHTA KPYITHO-
cTed dpaxuuit D, MM, clelyeT ONPUHUMATE NO
puc. 7; Ipu v, ... > V, .. HEOGXOAMMO NpenycMaT-
PHBaTb 3aHIMTY OT pa3MbiBa OCHOBAaHMUS.
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0
0,1 0150203040603 | 2 3456810

Puc. 7. I'pad¥K nonyckaeMbIX 3HaYCHUH HEPa3MbIBAIO-
KX ZOHHBIX CKOPOCTEH

1.10. Driiopa B3BeUIMBAIOILETO BOHOBOIO AaB-
JIeHUs. Ha GepMEHHBIE MAaCCHBBI I0JDKHA [IPHHUAMAThb-
¢sl TparneLeuIaTpHOM, COrmacHo puc. 1, 6, ¢ opau-
Hatamu py, , Klla, onpenensiembivu (ipu i = 1, 2
i 3) no dopmyne

chk(d-d,)

hid coskx; < py, (13)

Pori = Ky P8

rae X, — PACCTOSHME OT CTeHbI 10 COOTBETCTBY-
Iolled IPaHM MAacCUBa, M;
k, ~— X03OOUUUEHT, NPUHUMaEMbI 1O
1ab11. 4;
Py — BOJIHOBOE JIAB/IEHUE HA YPOBHE MO0~
LIBBI COOPYXEHUS.

TaOnuua 4

Koagduuuenr &, mpu

OrtHocuTenbHas MOJNOTOCTSIX BONH A/A
riaybuHa d/A
15 u McHee 20 u Gonee
Menee 0,27 0,86 0,64
Ot 0,27 no 0,32 0,6 0,44
Bosnee 0,32 0,3 0,3

HATI'PY3KHM OT PASBUBAIOHIVXCS
N NPUBOUHBIX BOJIH HA COOPYXEHUA
BEPTHKAJIBHOI'O NPO®UIIA

1.11. Pacyer coopyxeHHUii Ha BO3NEHCTBUE pa3-
BUBAIOLIMXCHA BOAH CO CTOPOHBI OTKPBITOH aKBa-
TOPHU JI0JDKEH [MPOU3BOAUTLCS MPH DIyOMHE Han

Gepmoit d,, < 1,25k u raybune no nua d, > 1,5h

(puc. 8).
TopusoHTAIbHYIO /IMHEitHYI0 HArpy3ky P, KH/m,
OT pa30UBaIOILMXCSI BOJH HEOOXOAUMO MPUHUMATh
10 IUIOLUAAHM 3MIOpbl GOKOBOTO BOJHOBOIO NaB-
JIEHUs, P 3TOM BeauduHbl p, klla, s 3Haye-
HUW OpAMHAT Z, M, CIEAYET ONpEAeNnsTs no ¢op-

MyJaMm:
2y = —h: P1 = 0: (14)

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

CHnull 2.06.04-82* C. 5

Puc. 8. Snioppl AaBieHMs pa3OUBAIOILIMXCS BOJH Ha Bep-
TUKANBHYIO CTCHY

_ pgh
Zn=4d, py= . (16)
P BT chikd,

BeprukanbHyo JTMHeNHy10 Harpy3ky P, kH/Mm,
OT pa30MBAIOIIMXCS BOJIH CACAYET IPUHUMATL PaB-
HOJ IUTOIanK SMIOPhI B3BELIMBAIOLICTO BONHOBO-
TO JaBNEHUS W ONpeaensaTh no gopmyne

a
P =nfE, (17)

rie @ — KO03GPULUHEHT, NPUHUMAEMBIH N0
Talm. 5.

Ta6bnuua 5

a
db—df

Koadduunenr p 0,7 0,8 0,9 1

MaxkcnmanbHyto CKOpOCTb BOIb V., M/f:, Han
MTOBEPXHOCTHIO OEpMbI Nepell BEPTUKAIBHOM CTe-
HOHM Mpu pa3buBaOLIMXCAd BOJHAX HEOOXOAMMO
omnpefesiTh 1o hopMmyne

gh
Vs max = m 18)

1.12. PacyeT coopyXeHnii Ha BO3/IeHCTBHE ITPH-
GOIHBIX BOJH CO CTOPOHB! OTKPHITON aKBaTOPUMU
AONKEH MPOU3BOAUTLCA NPY TyGune d, < d, na
NPUMBIKAOLIEM K CTEHE Y4aCTKE AHa MPOTSIKEH-
HOCTBIO He MeHee 0,5), M (pHc. 9), IpH 3TOM BO3-
BBIIUICHHE BepIUMHbI MAaKCHMaJIbHOM npuboitHOiA
BOJHBI 1), ., , M, HAJl PACYETHBIM YPOBHEM Clie/lyeT
ONpeALATSH o dhopmyne
—O,Sdf —h (19)

nC.SR" - sur>

rae hg,, — BbICOTAa MPUGOIHOI BOJHBI, M;

d, — xputuyeckas TIyOuHa, M.
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a) P
P Asur 2 [ \J—
acy. ypOBEHb ~3 J‘
. 2 14 Meswr
R o i
PX(’ x
d, a
3 szc
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Ay 1
Pacy. yposenp 3, 2 I,
My — — - r0 B x
8 p—t ch
R
= 3 Lpzc
& p XA UB
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Z

Puc. 9. Dniopsl AaBieHust IpUGOIHBIX BOJIH Ha BEPTU-
KAIbHYIO CTEHY

@ — C BEPXOM [0CTeNM Ha YPOBHE [HA; 6 — ¢ BosBhLIaloLiieHcs
HaJ JHOM MOCTENbIO

TOpHM3OHTANBLHYIO JIMHEHHYIO HAarpy3ky P, KH/M,
OT NpUOOMHLBIX BOJH HE06X0AMMO NMPUHUMATH IO
TUIOILAAM SMIOPBl H0KOBOTO BOJIHOBOTO IABJICHUSA,
IIpY 3TOM BeNWYMHHI p, Klla, 1A 3HayeHUA Op-
JAMHAT Z, M, JOJLKHBI onpeaeiarbcsa no dopmy-
JIaM:

4= _hsur’ = 0; (20)
1
4= —‘ihsur’Pz = 1,5Pghw,; (21
Hsur
4 =d, by =5, (22)
ch=—d
Rar 7

rae A, — CPEeLHssl UIMHA PUOOHHON BOMHBL, M.

BepTHKabHYIO TMHE#HYI0 Harpy3ky P, KH/M,
OT NMpUGOIHBIX BOJH CACAYET NPUHUMATh PABHOM
TUIOWAM S0Pl B3BEUIMBAIOILEIO BOJIHOBOTO AaB-
NeHWs (C BLICOTOM p;) M onpedessite no dopmyne

P, =0,7(&3). (23) .

2

MakcumaiibHas A0HHasi CKopocTh npuboiHOM
BOJIHbE Vy o, M/C, Tepes BEPTHKaJIbHOH CTEHOM
CO CTOPOHBI OTKPBITOM aKBaTOPUM AOJLKHA OMpe-
AenaTbes no gopmyne

Vb max =

(29

1.13. OnpeneneHyue HArpy3oK Ha BepTHUKAaJb-
HYIO CTCHY OT BO3AeHCTBUS pa3OMBaIOILIMXCS W TTPH-
0O0JHbIX BOJH (CM. puc. 8 U 9) npu HamwnexaiueM
000CHOBaHHH JOMYCKAETCS MPON3BOAUTD NHHAMU -
YeCKMMM METONAMH, YYMTHIBAIOIUHMH HMITYJIBCHI
JABJIEHUS ¥ MHEPUMOHHbIE CUIIBI.

HAT'PY3KU ¥ BO3AENCTBUA BOJIH
HA COOPYXEHMA OTKOCHOIO NPO®WUIIA

1.14*. BricoTy HaKaTa Ha OTKOC BOJIH obecrie-
yeHHOCTbIo 1 % 1o Hakaty (A,,, | o, M) 1151 PpOH-
TaNbHO TMOAXOASAHIUMX BOJIH MpH IIyOuHe Tepen
coopyxeHueM d > 2h,q HAIVIEXHUT OLPEAENATD 1O

dopmyne
hmnl% = klkpkspkmnhl%’ (25‘)
roe k, u kp — K03((HLIHEHTH HIEPOXOBATOCTH H

TMPOHULIAEMOCTH OTKOCA, MPHHH-
MaeMble 1o Tabi1. 6;

kxp — koapdHLUEeHT, NpUHUMaeMbIil IO
Tabm. 7%,
k,,, — KO3(OHUMEHT, TPUHUMAEMbIH 11O

rpadukKam puc. 10* B 3aBHCHMOC-
TH OT MOJIOTOCTH BONHbI A/ f 4y HA
TyOOKO# BOInE.

[pn riy6bune nepen coopyxenueM d < 2h;q
ko3 dunment k_ , Heo6X0MMMO NMPUHUMATHL s
3HAYE€HMIi ITOJIOTOCTH BOIHBI, YKA3aHHOM HA puc. 10*
B CKOOKax M OnpefesisieMoit mpu rayoure d = 2h 4.

BeicoTy Hakara Ha OTKOC BOJH 00€CMEYEHHO-
CThIO i, %, 1O HaKaTy HEeOOXOAMMO ONpeaAessiTh
YMHOXEHHEM MOJTy4eHHOro no popmyine (25) 3Ha-
ueHus h,, ¢, M, Ha Koabduunent k,, NnpUHUMA-
eMpbiii 1o Tabn. 8.

Ilpu nonxone poHTA BOJHBI K COOPYXEHUIO
IOJ1 YIJIOM (L, Tpali, CO CTOPOHbI OTKPHLITOM aKBa-
TOpHM BEJIHUMHY HAKaTa BOJH HAa OTKOC CliellyeT
YMEHbILATh YMHOXEHHEM Ha KO3(QQPUUMEHT K,
MPUHUMaeMbli no 1ab1. 9.

Taonuua 6

K OthocurenbHasn | Koad- | Koag-

OHCTpYKLMA LIepoXoBaTocTsb | GuiLK- | duim-
KpEIUIEHUA OTKOCa r/h eNT k eHT k

1% r P
beroHHBEIMH (Xen€30- — 1 0,9

O€TOHHBIMM) TUIMTAMH

I'paBuiino-raneuynu- | Menee 0,002 1 0,9
KoBoe, kameHHoe unu | 0,005 — 0,01 | 0,95 0,85
KperuieHue OCTOHHBI- 0,02 0,9 0,8
Mu (Kene300€TOHHBI- 0,05 0,8 0,7
MH) GI0KaMH 0,1 0,75 0,6
bonee 0,2 0,7 0,5

T pumeyaH H e XapakTepHbIH Pa3Mep LLEPOXOBATO-

CTH r, M, CliellyeT NPUHUMaTe PaBHBIM CPEAHEMY OUaMETpy
3epeH MaTeprasia KPeIIeHUsT OTKOCA WIM CPeIHEMY pasMepy
GeTOHHBIX (KeNe306eTOHHBIX) ON0KOB.




Ta6énuuya 7*

3HaueHHe ctgy 1—2|3—5]|bonee 5

Kos¢ppuuuent ksp IpH CKOPO-
CTH Betpa V,, M/c:

20 u Gonee 1,4 | 1,5 1,6
10 1,1 1,1 1,2
5 1 MeHee 1 0,8 0,6

IMIpumMmeyaHMe @ — Yrol HaKIOHA OTKOCA K
TOPM3OHTY, rpaf.

Tab6bnuma 8§

ObecneyeHHOCTH O Ha-

Katy 1, % o1t 2| 5110|3050

Koabduuuenr £, 1,11 11]0,96(0,91]0,86{0,76/0,68

Tabnanuuma 9

3Haveliue yria o,

rpan 0 [10[20]30 (40|50 |60

Koadpduumenr k 1 10,9810,96(0,92{0,87| 0,82/0,76

Il puMeuaHue. I[pu onpeseneHUN BHICOTHI HaKaTa
BOJIH Ha TIecyaHble M IPaBUITHO-TANCYHUKOBbIE IUISDKH He-
0oGXOAMMO YYUTHIBATh U3MEHEHHUE YKIOHA ILIKa BO BPeMs
wmropma. Haubonsllee mOHWXEHUE TUISIXA B CTBOpe ype3a
BOIBI CllelyeT NMpuHUMaTh paBHBIM 0,35, M, C BHIKIIMHUB2-
HUEM Ha HyneBBIe 3HaYeHUs Ha 6epery A0 BEICOTH HauboNb-
[Iero Hakara, a B Mope 00 NTy6uHs d = dc,,, M, [UIsi pa3Mbi-
BAaCMBIX TPYHTOB WM Ha raybuHe d = d,, , M, — [UIsl Hepas-
MbIBAEMBIX TDYHTOB (1ae h, d., ¥ d,,, — COOTBETCTBEHHO
BBICOT2 BONHEI H TNYGHHA BOAB B CTBOPax NepBOTO M 110CHe-
aHero obpylieHHH, M),

krun
2,5 N
2,0 INCDUORY
N\, NN
\\ N ‘;\ N
N DAY
0’9 SRR N
’ \\ N
08 AN
0,6 h \\\ \\\
0,5 \‘ \‘\\\ _
o4 NUANNAY A
0.3 \\\\\\\\k hd]%
MR 50630
RN
0.2 AN 25(19)
\J20018)
15(13)
3 1009
0,1 7(7)
1 2 3 4 5678910 20 30 cige

Puc. 10*, I'paduky 3nauennit kospduuuenra k_,

1.15. Dmopa BOMHOBOIO AAaBIEHUS HA OTKOC
npu 1,5 < ctge < 5, yKperieHHbI MOHOTUTHBIMU
UK COOPHBIMM TINUTAMHM, JOJXHA PUHMUMATHCS
no puc. 11, Mpyu 3TOM MaKCHUMaJIbHOE PacyeTHOE
BOJTHOBOE fAaBjeHHe p,, KIla, HeoGxonnumo ormpe-
LEJATH 110 hopmyne

CHuII 2.06.04-82* C. 7

Bepx
COOPYXKEHHS
: 3
P, OBCHb A A Q‘\? »
acy. yp +8 5 ..1
L“—* Q’ - ﬁ_N
= ‘ AN
VRS N
Q- 2 \\ \1
) \y
4
b A¥N
e
s v 7z /7

Puc. 11. Smopa MaKCUMANTBHOTO PACYCTHOTO BOJIHOBOTO
AABJICHUA HA OTKOC, YKpCHJISHHblﬁ TUITMTaMHU

Py = kkp,,pgh, (26)
e k, — K03GGULHEHT, onpeaensieMbii 1Mo
dopMmyne
h h.
k, =0,85+ 4,8—X- +ctge(0,028 - 1, 157), Q27)

kf — KO3 IHUIMEHT, TIPUHUMAEMBIA IO
Tao. 10;

Ta6nuuma 10
Monoroctb BonusiA/h | 10 | 15 | 20 | 25 | 35

Koadduumenr kf 1 1,15( 1,3 (1,35 (1,48

P,y — MAKCHMAJIbHOE OTHOCHUTE/IbHOE BOJIHO-
BO€ HABJICHHE HA OTKOC B TOYKe 2 (CM.
puc. 11), npunumaemoe 1o tadiu. 11.

Tab6nanunma 11

Boicora Bonub A, M| 0,51 1 |1,5] 2 12,513 {13,51=4

MakcuManbsHoe 3,712,812,312,1|1,9]1,8 [1,75{1,7
OTHOCHTEJILHOE BOJ-
HOBOE NaBIEHUE P,

OpauHaTta z,, M, TOUKH 2 NPWIOXEHUA MaK-
CUMAJILHOTO PaCYETHOIO BOJHOBOTO AABJIEHHUS P,
JOJIXHA ONpeeNsThcs Mo GopMyrie

1
H=A+ — (1-\2ctg?o +1)(A+B), (28)
ctgro
rae AU B — BENMYUHBI, M, ONpENEASIEMEIe IO

dopmymanm:

h 2

= 2
4= h(0,47 + 0,0235]1-3235%9; (29)
ctg?o
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B- h[0,95~ (0,84ctg(p—0,25)—;—:l. (30)

OpauHaTa Z;, M, COOTBETCTBYIONIAS BLICOTE
Hakara BOJH Ha OTKOC, IO/DKHA ONpeaenaThCs
cornacHo mn. 1.14*,

Ha yyacTkax KperieHHs Mo OTKOCY BEIlE M
HUXe TOYkH 2 (cM. puc. 11) cneqyer npuHMMATh
3HAYEHHUS! OPAMHAT SMIOPhI BOJIHOBOIO NaBJI€HUS
p, klla, Ha paccTostHMAX, M:
npu [, = 0,0125L(p nl= 0,0265L¢ p=04p,
npu L, =0,0325L, u [, =0,0675L, p=10,1p,

L - hcige . 3
rae tfete?o -1 3D

OpauHaTe! 3MOpbl BOTHOBOTO NPOTHBOAABJIE-
HMA p,, KIla, Ha NIMTBI KPETUIEHUS OTKOCOB Clle-
IYET onpenenstb no dopmyne

P = kkep, . P8, (32)

rae p,,, — OTHOCHTEJILHOE BOJHOBOE TNPOTHBO-
JaBlieHHWEe, NMPUHUMaeMoe Mo rpadu-

KaM puc. 12.
z \ — Xy
x 0
bt
> Pc,rel
PC
J(/ L 4
W [ 0.2
b/ = 0,1 P, ’
7 7
0.2 1
0,3 \
0,5
A A N 01
Zaved L )
P
" A N
X
> Lo
1,5 1,0 0,5 0 -03

Puc. 12. l'paduxu nnst onpenencHuss OTHOCUTESILHOTO BOJI-
HOBOTO MPOTHUBOAABIECHUS

1.16. Harpy3ky OT BOJIH Ha OTKOC, YKpeIjIeH-
HBIl TUIMTaMH, [UIs coopyxeHuit 1 u II kraccos
Npy BbICOTE BOJH Oosee 1,5 M obecneye HHOCTBLIO
1 % B cucTeMe IOITyCKaeTCsl NpH HautexaieM 060-
CHOBAHMH OMpeIeNsiTh METOAAMU, B KOTOPhIX yYH-
TBIBAETCSI HEPETYISAPHOCTh BETPOBBIX BOJTH.

[Tpu Hannyuu 6epM M MepeMeHHBIX YKIOHOB
OTAEABHBIX YYACTKOB COOPYXEHUI OTKOCHOTO Ipo-
(ung Harpy3ky OT BOJH Ha KperuleHHsI OTKOCOB
He00X0IMMO OIpeNesIsTh N0 JAHHBIM J1abopaTop-
HbIX UCCJIEAOBAHMMA.

1.17*, I1pn npoeKTHpOBaHNM COOPYXEHHI1 OT-
KOCHOTO Npodwia ¥ KpeIUIeHHH OTKOCOB U3 pBa-
HOI'0 KaMH#, 00bIKHOBEHHBIX ¥ (PacOHHBIX OETOH-
HBIX MJIU XeJ1e300eTOHHbIX 0J10KOB Maccy OTAE/b-

HOIO 3j1eMEHTa M WIU m,, T, COOTBETCTBYIOLIYIO
COCTOSIHUIO €70 TIPEAETBHOTO PABHOBECHS OT fEH -
CTBHS BETPOBLIX BOJIH, HEOOXOAMMO OMNpeNe/ATh:

NIPH PACTIONOXEHUH KaMHs Wi 610Ka Ha yya-
CTKE OTKOCA OT BEPXa COOPYXCHHSI IO IyOHHbI
z = 0,7h no popmyre

3,16k 4p .1 X

m= 3 Z’ (33)*
(E'—”— - l] J1+ctgdo
P
TO Xe, rnpu z > 0,7h o ¢popmysie
(7_5z_] 34
m, = me ) 34

tie k, — xodbPUUHEHT, NPUHUMAEMbIA 1O
Tabn. 12%; npu A/h > 15, a Takxke npu
HanauK GepMbl £, ClIeflyeT YTOUHSTD
IO OTBITHBIM JaHHBIM;
P,, — TIOTHOCTb KaMHs, T/M>.

Ta6anuua 12*

Koadduuuent ks

DneMeHTH! KperUieHus

npu npu
Habpocke| yknaznke
KameHn 0,025 —

O6bikHOBEHHBIC OeTOHHBIC ONokn | 0,021 —

Tetpanoast U Apyrue QPUIypHeie 0,008 0,006
6510kH

1.18. IIpyn npoekTMPOBAHUH KPENUIEHMS OTKO-
COB COOPYXEHHUI U3 HECOPTUPOBAHHON KaMEHHOM
HabpocKH HeoOGXOOUMO, YyTOOBl 3HAYeHHE KOo3(d-
¢uumenTa k, 3epHOBOIO COCTaBa HaXOAWJIOCH B
rpaHuLax 3alUTPHXOBAHHON 30Hbl, NPUBEACHHOH
Ha rpa¢gmke puc. 13.

3HayeHue KoabpHULHeHTa kg, JIOJIXKHO OIIpe-
nenaTees no gopMyne

m; Dba,'

rae m -— Macca KaMHs, OomnpenelsieMasi 1o
n. 1.17*%, T; i
m. — Macca KaMHs, 0oJibluass UJd MeHb-

i
miast paCyeTHOM, T;

Dba’l. u D, — nmameTpbl hpakumit KamHs, CM, TIpH-

Be/IEHHBIE K AMAMETPy LIapa, UMEIo-

LIETO MACCy COOTBETCTBEHHO M; U M.

3epHOBO¥ COCTaB HECOPTUPOBAHHOM KaMEHHOMH

HabpocKu JUIs1 KpEIUIEHHSI OTKOCOB, COOTBETCTBY-

JOLIMIA 3aIUTPUXOBAHHOM 30HE (CM. puc. 13), cne-

JOyeT CUMTATh MPMTOAHBIM TOJNBLKO IS COOPYXe-

HHUH C OTKOCaMH, NMOJAOIOCTb KOTOPBIX HaXOOUTCH

B Ipenesax 3 < ctgo < 5, a BplcoTa pacyeTHOM BOJI-
HBl — 3 M 1 MeHee.
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Puc. 13. I'padux s onpeneneHus DonycTHMOro 3ep-
HOBOTO COCT4Ba HECOPTHPOBaHHON KaMeHHOM Habpoc-
K4 RS KPEIUICHHSI OTKOCOB

1.19*. IIpu nonorocti oTKOCOB ctgp > 5, ykper-
JIAeMbIX HECOPTUPOBAHHOM Pa3sHO3EPHHUCTON KaMEH-
HOi HaOpOCKOMH, pacueTHyI0 Maccy KaMHs m, T,
COOTBETCTBYIOIUIYIO COCTOSSHUIO €r0 MpenejbHOro
paBHOBeCHsl OT ICHCTBUS BETPOBBIX BOJH, HEOGXO-
nuMo onpenensth 1o dopmye (33*) npu A/h > 10
C YMHOXEHHEM TNOJYYECHHBIX PE3YJIbTATOB HA KO-
s¢¢uument £, onpeaensemsiit o tabr. 12a*.

Tabnuma 12a*
ctge 6 8 10 12 i5

Koaduunenr k¢ 0,78 10,5210,4310,251 0,2
npn A/h = 10

MunumansHOE colepxaHie (ppaknmil JuaMer-
poM D, , COOTBETCTBYIOIUM DPaCYETHOM MAacce KaM-
HS1 B HECOPTHPOBAHHOM Pa3HO3EPHUCTOM HAOpOCKe,
JOJIXXHO NIPHHUMATBCH B COOTBETCTBUM C Ta0u. 126*.

Ta6nuuwa 126*

KoadbpuimeHT pa3HO3epHUCTOCTH
Deo/Dyy

MunuMasHOe copepxaHue ¢pak- {50 (30125 20
umit mamerpoM D, % (1o Becy)

5 |10 |20 {40—100

2. HATPY3KH OT BOJIH
HA OBTEKAEMBIE ITPETPA/IBI
" CKBO3HbIE COOPYXEHHUA

HATPY3KHM OT BOJIH
HA BEPTHKAJIbHYIO OETEKAEMYIO NIPEIPALY

2.1. MakcuManbHYIO CIUTY OT BO3AEHCTBUS BOJIH
Qae KH, Ha BepTHKanbHYlO 06TEKaeMylo npe-
rpagy C nomepeyHbiMU pasMepamyu a < 0,4A U

CHulIT 2.06.04-82* C. 9

b < 0,4 (puc. 14, a) npu d > d,, Heobxonumo
ONPEeNsATh U3 PANA 3HAYCHUH, NONYIAEMBIX IPH
Pa3JIMYHbIX MOJOXEHUSAX NPErpanbl OTHOCHTENbHO
BEPIUMHBL BOJIHBI & = X/A, 10 dopmyne

Qmax = x,maxbi + Qv,maxb‘v’ (36)
rae Qimax — COOTBETCTBEHHO l/lHepIIHOHHblﬁ "
H Q CKODOCTHOﬁ KOMIIOHCHTbBI CWIbE OT

v,max
BO3AeHcTBNA BOAH, KH, onpenens-

eMble no dopmynam:

1 5
O max = Zpgnb“hkvaiﬁ.-; 37

1
O, max = E-pgbhzkfavﬁv; (38)

3 u 8, — KO3 PUIHMEHTbI CoueTaHUsl UHEp-
LIMOHHOIO U CKOPOCTHOTO KOMIIO-
HEHTOB MAKCHUMAJbHOM CHAB OT
BO3ACHCTBUS BOJIH, TPUHUMAEMBIC
COOTBETCTIBEHHO Mo rpapukaMm | u
2 puc. 15;

4 Bepumma

BOJIHBI CpenHss BonHOBas

NUHUA

o 3§ Pacu. yposenn

—— . ‘.\4 —-—Yﬁ——v.—*
0 1 X \
o i ——
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|
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X '
1y & 1
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Av/ 1.1
LECy Crry e L

a

1_—_1}:;.—'
6) |

A Gl aaneaasa
VA
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@ Z
7/
0 x

—_ . v

Puc. 14, Cxembt k onpenenenmio BomioBbix Harpysox
Ha o6TekaeMble Mperpaabi
a — BepTUKaJibHble; 6 — TOPU3OHTANIbHbIE
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5, 8,
(4
/
0,8 G
a ——— npu d/A 20,5 a,6\‘ '/"/
6-——npu djr =90,2 / ,5/
0,4 - /
)y T hh =8
%
0 N Ah =
L - \jn"% 10
= S 7 REN
NN .,
‘_0 4 \\ Z \ rll
) —"‘, \\\\;\\ 0,6 l/
ATl RV NF/F/aU
nd ¢ % V !
=W h=40 RN 1N A/ 1
-0.8 N \\\ 71 % ,;1'
10 > “\\\ /
ab WS . ’/Xk/h = 8J
=zt
Mk = 40 ==
-1,2 |20 19
7-0,5 -0,4 ~0,3 ~0,2 —0,1 0 0,1 0,2 0,3 0,4 ®

Puc. 15. I'padukn 3Hauennil ko3 duLreHTOB COYETAHHSL HHEpUHOHHOTO O, (rpaduky 1) u ckopoctHoro b, (rpaduku 2)
KOMHNOHEHTOB CUJBI OT BO3lICI7ICTBI/IS[ BOJIH

hul BbICOTA M IIMHA PACYeTHON BOJIHBI,
NIPUHAMAEMbIE COTIacHO I1. 4 00s3a-
TEJILHOTO MpUI. 1;

pasMep Mperpagsl 0o Jy4y BOIHbL, M;
pa3Mep mperpambl Mo HOPM@IM K
Jydy BOJIHBI, M;

KO3 PUMIMEHT, NPUHUMaAEMbI MO
Tabn. 13;

MHEPLIMOHHEIN ¥ CKOPOCTHOM K03d-
buuMeHTsl pAyOMHbI, NpUHMMae-
MBbI€ COOTBETCTBEHHO MO rpa@uKaM
au 6puc. 16;

MHEPUNOHHBIA U CKOPOCTHOM KO-
abduuneHTH GOpMBI Mperpaisl ¢
NONEePEYHBIM CE€YEHHEM B BueE
Kpyra, 3/JIMrica H NpaMOyTrOJAbHH-
Ka, IpUHUMaeMblie 1o rpaduxkam
puc. 17.

Tao6nuwna 13

Otuocurenpubift - 10,05 0,1 10,15 0,2 10,25 0,31 0,4

pasMep nperpaubl
a/i, b/A, D/

0,9710,93/0,86/0,79; 0,710,52

Koaddpuumenr k, 1

TTpumevyasnua 1. PacueT CKBO3HBIX COOPYXEHHUI
HIH OTACABHO CTOAIMX OOTEKAacMBIX ApErpaj Ha Harpysku
OT BOJIH ZOJKEH MPOM3BOOMTHCS, KaK MPAaBUNO, C YYETOM

IIEPOXOBATOCTH MX TMOBEPXHOCTH. TIpM HamuuuM OMBITHBIX
JAHHBIX O CHIXKCHHMIO BIMSAHMA KOPPO3HH H MOPCKHX 06pa-
cTanuit Kooddnunents: GopMbi HEOOGXOAUMO OFNPEACTATH MO
dopmynam:

a

B = ‘Z‘b‘ci; 39

B, = C, (40

C;u C, — yTOYHEHHbIE ONBITHLIE 3HAYEHHA KOIDdu-
UHEHTOB HHEPHTHOHHOTO H CKOPOCTHOTO CO-

MPOTHBIICHWI.
2. [Ipu noaxofie BOMH MOA YIjIoM K oBTeKaeMoil nperpage
(B BHUE IANMOACA WM TPSMOYIONBHUKA) [OMYCKAETCA KO-
buumeHTHl GOPMBI OMPEACTATE MHTEPTIOMALMEH MEKIY MX

3HAYCHUSIMHM MO ITIaBHLIM OCSM.

3. MakcuMabHyIo CHIy OT Bo3ieHcTBUA BOAH O .., KH,
Ha BEPTUKaNbHYIO OO0TeKaeMylo Mperpaay npu 3Ha4YCHUU

rae

Q/,max

22 ponyckaerca npunnmats 0, = Q, max> @ TPH 3Ha-

v, max

Qi max

yeHnu ———Qv . <2 npuHuMath Q.. = Q, ..; B IPYTHX CIIyyasx

Q,,0x CTEOYET ONpPENeNATh U3 psifia 3HAYCHUHA, MOAYYEHHBIX MO
dopMmyne (36) npM pasiHUYHBIX ®.

2.2. JIuHeitHy10 HarpysKy ot BoJjiH ¢, KH/M, Ha
BEPTUKAJIBHYIO OOTEKaeMYI0 NIpErpany Ha riayouxe
Z, M, IIpY MAaKCHMaJbHOW CuWie OT BO3NEHCTBUSA
BonH Q. (cM. puc. 14, a) HeobGxoammo onpene-

max
416 1o hopMyne

9= G maxdsi 41)

+ qv,maxsxv’
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Prc. 16. I'pacykn 3HaYeHUiH MTHEPLMOHHRoro O, ¥ CKOPO-
CTHOTO 1, KO3G(PHLUHEHTOB FIy6uHb
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Puc. 17. I'paduku 3HaueHUiA MHEPLUMOHHOTO B, M CKOpPO-
crHoro B, ko3dduunenToB Gopmsl (WIS IUTHITTHYEC-
KHX 0perpal — CIUIOUIRLIC TUHUM, MPU3MAaTUYECKUX —
INTPHXOBEIC JIMHMH) B 3aBUCUMOCTH OT a/b (ans Q, g n
P) wnn b/a (ana P)
1 — ans WepoxoBaroil IMNTHYECKOH nperpaabl; 2 — ruan-
KOii; 3 — HIepoXOBaTO# B NNOABORHOMN M IMANKOH B HAABOMHOI
4acTAX BEPTHKANbHOMN 3JUIMITTHYCCKOM Nperpaibi
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Puc. 18. F'paduxu sHauennii KoapPuLinesToB codeTaHusi HHEPLUOHHOTO 3x, (rpaduku 1) u ckopocTHOrO &, (rpadm-
KU 2) KOMIIOHEYTOB rOpHU3OHTAILHOM JNMHEHHON Harpy3k ot BOJIH

I1€ g; ,x — WHEPLMOHHBIH U CKOPOCTHOI KOM-
H G, o MOHEHTH MAaKCUMANbHO NHHEHHON
Harpysku OT BOJIH, KN/M, ompene-
JisieMple 1o popMynam:
| Y
=—pgn b IkvextB,;

4i max D) (42)

h2

2
qv,max = Epgnb Tksexvﬁv;

(43)

8,18, — xoaHLMEHTHI COYCTAHHS MHEPLIHOHHO-
o M CKOPOCTHOIO KOMIMOHEHTOB JIMHEH-
HOM HAIpy3KM OT BOJH, IPUHUMAaEMBIE
COOTBETCTBEHHO 110 rpagukam | u 2
puc. (8 Npy 3HAYCHAH & COMTACHO (1. 2.1
0,1 0, — KoapPuLMEeHTH TUHENHHON HATPY3KH
OT BOJIH, MPUHUMAaeMbI€ 110 rpaduKkam

a v 6 puc. 19 rnpy 3HaYEHHUSIX OTHOCH-
, d-z7
TEJbHOM INYOUHBL Zp = =
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Puc. 19. I'padukn xoadduumentos TMHEHHON HArpysKu oT BolH 0, 6., 0., 0, , npu d/A:

10,1; 2)0,15; 3) 0,2; 49 0,3, 5) 0,5, 6) 1; 7) 51 A/h = 40 — cnjoliHble JUHUN; A/h = 8 — 15 — IUITPUXOBBIE JTHHUH



2.3. lNpesbiierue B3BOJTHOBAHHON NOBEPXHO~
CTH 1, M, HaJl PacHETHBIM YPOBHEM HOMKHO ONl~
penensatecs no gopmyJie

“ = nmz h’ (44)

e m,, — OTHOCUTENbHOE NPEBbILLIEHNE B3BOIHO-
BAHHOW [OBEPXHOCTH, onpeacisemMoe

no puc. 20.
-0,7 —
Beplunta BOAHDI
-0
NP = }r— =2
—015 X L——'
1 > 2 TMoaomBa BOMyBI
-0.4
-0,3
-0,2 ]
»12
0,1
=2
0 A
0,1 0.2\ 0.3 0.4 0,5
N\
0,1 ; ]
0,2 4
03 A
0,4 T
[~
r‘rrzl 21 §:

Puc. 20. Ipaduku snayenmii kospduumenra v,
I—npnd/A=05uir/h=40;, 2—mpr d/A =05ur/h=20,a
TaKkxe Mpu /A = 0,2 u A/h = 40, 3 — oput d/x = 0,5 u A/h = 10,
atake npu d/A=02udh =20, 4—npu d/A=02ur/h= 10

TIpesbliuenue cpesiHeil BONHOBOM NHHWY Hax,
pACUCTHBIM YpOBHeM Ad, M, CJIEIyeT ONpeneaiTh
o popmyite

Ad=(n,,,, + 0,5h, 45)

raem, ,,; — OTHOCHTEIbHOE MpeBbIlIEHHE BEpIIM-
' HBI BOJIHBE, ONipefensiemMoe o puc. 20
npy 3HavyeHuu z = 0,

2.4. Harpy3ku ot Bonx Q ¥ ¢ Ha BEPTHKAILHYIO
o6TeKaeMyI0 rperpaxy npH mo0oM ee pacrojoxe-
HHUH X, M, OTHOCHTEILHO BEPLIMHBI BOJHBI ClEyeT
onpenenste no dopMynam (36) u (41), ipu aToM
ko3hduimenTst §, 1 §, KODKHLI NPUHMMATECS (10
rpacukam 1 n 2 puc. 15, a &, u 5, — no rpauxkam
1 v 2 puc. 18 piast naHHOTO 3HaYeHHd & = X/A.

2.5. PaccrosiHue 2 .., M, OT PACYETHOTO YpoBHA
BOJIbL JO TOYKY NPWIOKEHWS MAKCHMAIbHON CHITbL
OT BO3JeHCTBUA BOIH Ha BEPTHKATBHYIO 00TEKaeMylo
nperpany Q, . HEOGXOMMMO ONpPENeNATs 110 Gopmyne

1
20,max = -Q'_'—"(Qi,maxsizQ,l‘ + Qv,maxssz,v)’ (46)
max

rae 8, M3, — KosOUIUHMEHTH, NPpUHHMacMble

o rpadukam [ u 2 puc. 15 npu =,
cootBercTByioweM @, . .;

291 Zg, — OPHMHATbLI TOYEK MPHIOKCHMUs CO-

OTBETCTBEHHO HHEPUHOHHOTO W
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CKOPOCTHOTO KOMTIOHEHTOB CUA, M,
onpeJensieMble no popMynaMm:

20i = MG ks 47

zQy = “vgv,relk’ (48)

rae {, ey — OTHOCHMTE/IbHbIE ODAMHATHI TOUEK
ul, NMPHAOXEHNA HHEPLIMOHHOTO H CKO-

POCTHOTO KOMITOHEHTOB CHJI, NpH-
HUMaeMple 1o rpacgukam puc. 21;

U, ¥ W, — MHEPUUOHHBIA M CKOPOCTHOH KO-
a¢pduureHTs (asbl, NPUHAMAae-
Mble 110 rpadmKam puc. 22.

0,1 02 03 04 05 06 0.708 09 d/r
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0.02 \ W h=10
Bl \ N\ 3
0,04 - 5192
N 20
0,06 ) 33
gt 407
0.08

o1 |1\

0,02
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0,14 N

';i,rel 4

v, rel

Puc. 21. I'paduky 3HAUCHH I OTHOCUTEIBHBIX OPAUHAT
T=Cp 2= Gy

o 01 82 03 04 =

Hi 1,5 Hy
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1,3 2 By 4/
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777 40
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Puc. 22. F'paduky 3Ha4eHuit MHEPLIMOHHOIO 1, M CKO-
pOcTHOrO [, k03bduuMeHTOB (asyt

-
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Paccrosnue %o OT PacYeTHOro YpOBHsi BOJbi
10 TOYKM NPHIOXKEHHUA CHIbl Q nipH J1000M yIoa-
JIEHUH X OT BEPIUMHEI BOJIHbE 10 NIPErpaibl cieayer
onpenensits No gopmyne (46), npu 3ToM K03d-
duumeHTH §, 1 §, BOMXHBI IPUHMMATBCS COIJIAC-
Ho rpadvkam 1 u 2 puc. 15 ang naHHOro 3HaYeHUA
& = x/\.

HATPY3KH OT BOJIH
HA TOPM3OHTAJIBHYIO OBTEKAEMYIO NPETPALLY

2.6. MakcumanbHoOe 3HaYeHHE paBHOAEHCTBY-
Ioled JMHedHoM Harpysku ot Bonx P, kH/M,
Ha TOPU3OHTAIbHYIO 00TeKaeMyio mperpaay (CMm.
puc. 14, 6) c nonepeyHbiMM pasmepamu a < 0,14,
M, n b<0,1A, M, npu 7,2 b, HO (7, — b/2) > h/2

u npu (d — z) 2 b NONKHO onpenensIbCs Mo

dopmyne
F max — \Jsz + Pz2

Jis IBYX CNy4yaes:

C MaKCHUMAaNbHOM rOpM3OHTAIBHOIM COCTaBS-
1owei anHeiHol Harpysku P, ... kH/M, npu
COOTBETCTBYIOWUIEM 3HAYEHWH BEPTUKAJIBHOH CO-
CTaBAOLCH TuHEHHOH Harpysku P, KH/M;

C MAaKCUMAJIbHOM BEPTHKaIbHOM COCTaBRJIAIO-
et tMHeHHOM Harpysku P, .. xH/M, npu co-
OTBETCTBYIOLIEM 3HAa4Y€HUH ropmoma.nbuoﬁ Co-
CTaBASAIOIUEH NiHelHO#H Harpy3ku P, kH/Mm.

Paccrossue x, M, OT BepLIRHBI BOJIHBI O LEH-
Tpa nperpaibl NpU AeHCTBUM MaKCUMAJIbHBIX JIM-
HelHbIX Harpysox P, . u P, .. JOJIXHO ompese-
JIATLCA MO OTHOCHUTEJILHOW BeIMYHMHE & = X/A,

(49)

2.7. MakCUMaIbHOE 3HaYeHUE TOPU3OHTATLHON
COCTaBaAOUICH NTMHERHON HAarpy3KM OT BOJIH
P s kH/M, Ha TOPU3OHTAILHYIO 0OTEKaEMYIO
Tiperpany HeoOXOAUMO ONPpEAEsiTy U3 psiia BejM-
YHH, MOJYYaeMbIX MPU pa3NHYHbIX 3HAYEHUSX &,

ro ¢gopmyiie
P =P5 . +PS5

X,max xixi xvoxv?

(30

rae P, u P, — VHEPUMOHHBIA H CKOPOCTHOI
KOMITOHEHTHI FOPU30HTATBHOM CO-
CTaBJISAIOWIEH NAMHEHHOK HATPY3KH
oT Bond, KH/M, onpenensieMbie

o gopMmynam:
1 2,k
.= — —k 1.
le 2pgnb }\, vexxﬁu (51)
2 K,
P, = gpgnb_)':kvexvﬁv; (52)

8,18, — KoaOULHMEHTH COYECTAHNA MHED-
LIAOHHOIO W CKOPOCTHOIO KOMIIO-
HEHTOB JIMHEHHOM Harpy3ku OT
BOJIH, MPHMHHMAEMble COOTHET-
CTBEHHO Io rpadmkam L n 2 puc. 18
fIpH 3HaYEHHUH & coriacHo 1. 2.1;
6,10, — 0603HaYEHHMA TE XKe, YTO H B IT. 2.2;
B, B, — MHEPLMOHHDIA M CKOPOCTHOM K03~
et GopMBE NIpErpasl ¢ no-
NIEPEeHBbIM CEYEHHEM B BHIIE KpyTa,
IJUIAINICA Y NPAMOYTOJBHUKA, TIPH-
HHUMaeMble o rpaduxam puc. 17
TIPH 3HAYEHWSIX a/b — Ajist rOpU30H-~
TaMBHOM M b/a — 151 BEPTUKATTLHONM

MIPUHUMAEMOH corjlacHo pHc. 18 u 23. COCTABJISIIOLHMX HATPY3KH.
8, 9
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Pac. 23. I'paduku 3Hauenuit ko3hHUUHEHTOB COYETaHUS §, MHEPLUHMOHHOrO (rpaduxy 1) n 3, — CKOpOCTHOrO
(rpadukM 2) KOMIIOHEHTOB BEPTUKAIBHON JTUHEHHOH HArPY3KH OT BOMH



2.8. MakcCHMabHYIO BEJIMYHHY BEPTUKAILHOM
COCTARIAIOLUEH JIMHEHHOM HAarpy3KH OT BOJIH Ha ro-
PH3OHTAIbHYIO OGTekaemylo niperpany P, .., kKH/m,
HeoOX0NMMO onpeneNaTh U3 pslia BETUYMH, NONy-
YaeMbIX IPH Pa3HbIX 3HAYCHUSIX &, 10 Popmyie

P =P, T PS (53)

Z,max Faat g
rie P,y P, — MHEPUMOHHBIA M CKOPOCTHOI
KOMJIOHEHTH BEPTHKANIbHOM CO-
CTaBAAIOIICH JUHECHHOW HArpys-
K ot BomH, KH/M, onpeaense-
Mble 1O GopMyIaM:

1 h
Py =Spgn'a’ Zk,0,8;; (54)
2 n?
Py = 0gna=—k;0,8,; (55)
8, ¥ 8, — WHEPUMOHHBI U CKOPOCTHOI KO-

3¢ dULUMeHTH COYETaHHS, NPH-
HuMaemble no rpadrkam | u 2
puc. 23 npu 3HaYEHHH & COIJIac-
Ho I 2.1;

— K03¢PHUHEHTH JUHEHHOH Ha-
rpy3KH OT BOJIH, IPUHUMAeMbie
COOTBETCTBEHHO 110 rpadukam e
u 2 puc. 19 npy 3HaYeHUSIX OTHO-
CUTENBHON OpAMHATLI

z _d~zc.
c,rel ~ ’
’ d

ezi n ezv

B; u B, — obosHaueHus Te Xe, Uro U B 11 2.7.

2.9. 3HayeHue ropusoHTanbHOM P, KH/M, nnn
BepTuKanbHO# P, kH/M, cocTanasiowmx anHes-
HOM Harpy3ku OT BOJIH Ha TOPU3OHTAIbHYIO 00Te-
KaeMYI0 IIperpay npu J1o60M ee paciojoXeHuH X
OTHOCHTENIbHO BEPIIMHBI BOJIHBI CIEAYET ONpene-
JISITh COOTBETCTBEHHO 110 (hopMmyrne (50) wm (53),
HpH 3TOM KO3 PuULMEHTE! coveTanms &, ., unu
8., 8,, MOJKHBI TIPUHMMATHLCS TIO rpag’anaM
pHc. 18 u 23 qna 3anaHHOro 3HaYeHHs & = x/A.

2.10. MakcHuMaibHOE 3HaYeHUE paBH011e1>’1CTBy-
IoLiei IMHEHHON Harpy3ku ot BonH P, KH/M,
Ha JIeXallylo Ha He UMIMHIPHMYECKYIO TIperpany
(cm. puc. 14, 6), nuamerp kotopoit D < 0,14, M, n
D < 0,1d, m, nonxuo onpeaenstscs 1o dhopmyne
(49) nns IByx ciyuaes:

C MakCHMaJIbHOH TOpPHU30HTAJILHOW COCTaBAsA-
lolied JIMHeHHOW Harpysku P, ., kH/m, npu
COOTBETCTBYIOIIEM 3HaYeHHH BEPTUKAIbHOH CO-
craBnAoleN aMHeiHoi Harpy3kn P, kH/m;

C MaKCHUMAaIbHOI BEPTHKAJILHOM COCTAaBISIO-
ulei JMHeAHOM Harpysku P, ... kH/M, npu co-
OTBETCTBYIOLLEM 3HAUYEHWU TOPU3OHTANbLHOMH CO-
CTam/IAOLIeH NMHelHoR Harpy3ku P, kH/m.

2.11. MakCHMIbHYIO TOPU3OHTAIBHYIO P, .,
KH/M A COOTBETCTBYIOILIYIO BEPTUKAJIBHYIO

, KH/M, npoekuuyu nuHeiHOH Harpyskyd ot
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BOJIH, IEMCTBYIOLUMX Ha JIEXAUIYIO HA JHE UMIHH-
JAPNYECKYIO NPETpay, HEO6XOAMMO ONPEAENATD IO

dopmynam:

PX,maX lesxl + P 8 (56)
P ==2Pub, (s7)

tne P, v P, — COOTBETCTBEHHO MHEPUMOHHBIA
U CKOPOCTHOM KOMIIOHEHTbI I'o-
PHM3OHTANBbHON COCTABAFIOULICH
JIMHEIHON HArpy3Ku OT BOAH,
kH/M, onpeaensembie no ¢op-

MYAaMm:
3 h
Pi =ngn Dz Il; (58)
h2
Fo =pgnD -0y, (59)

8,m 8, , — obo3HaueHus Te Xe, Yo U B 1. 2.7.
exi H exv
MakcuManbHy10 BepTHKAIBHYIO Pz max, kH/M,
¥ COOTBETCTBYIONIYIO FOpPU3OHTaNbHY0 P, kH/M,
NPOEKLNH JIMHENHOMN Harpy3KH OT BOMH Heo6x01m-

9
MO NPHHUMaTH PABHBIMMK Pz,max = —g L Px= va‘

HArPY3KH OT PASBHBAIOHIUXCA BOJIB
HA BEPTHKAJIBHYIO OBTEKAEMYIO NPErPAAY

2.12. MaxkcnManbHyIO CWIY OT BOAEHCTBHs pa3-
GuBatowuxcs (paspylaiounxes) Bond @, ., KH,
Ha BEPTUKIbHYIO LUMIMHAPHYECKYIO Nperpany,
auamerp Kotopoit D < 0,4d,,, m, HeobxoauMo on-
pelenaTh No OTASHbHBIM 3HAYEHHSIM CHIIBI OT BO3-
AeicTeni Bonn @, KH, nonyyenHeim s psiza
MOJIOXKEHMIT NperpaiaLl OTHOCHUTEIBHO BEPILIMHBI

BOJIHBI (pHUC. 24, a) C UHTEPBAIOM 0’17» Hayu-
t
x
Hasic 7 0 (rae x — paccTOsIHUE, M, OT BEPLUK-
Hbl pa3duBaloLie#ica BOJIHBI IO OCH BEPTUKAIBHOM
HIWIMHAPUYECKOM Nperpambl).

Cuna ot sospeiicrus BonH @, KH, wia mo-
60ro HOJIOXEHUS LIWIMHAPHYECKOH TIperpansl oT-
HOCHTE/TbHO BEPLIIMHBI BOJIHBI IOJDKHA ONPERENsTb~
cs1 no opmyne

er = icr + Qv,cr’ (60)
rae QW — WHEPLUMOHHBLIA K CKOPOCTHOM KOMIIO-
ugQ HEHTHI CHJIbI OT BO3AEHCTBUS pa30u-

v,cr

Baioiumxcs BoiH, KH, onpenensempie
o popMynaMm:

1
Qi,cr =35 pgﬂ;Dz (dcr

+ S; .,
2 nL‘,Slﬂ') icr (6 l)

2
Qv,cr = -S—pgD (dcr + N sur )dtsv,cr s (62)
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rne  d, — miyOMHa BOmbI NOA MONOIUBOH BOJ-
Hbl, M, NPUHUMAEMass paBHO (CM.

puc. 24, a):

dt = dcr - (hsur - nc‘,sur); (63)
h,,, — BbIiCOTa (TpaHcOpPMHUPOBAHHOM) BON-

Hbl, M, TIPM TEPBOM O6pYylIEHUHU B

MEJKOBOIHOM 30He ¢ COOMoneHneM

ycnosus h,, < 0,84,

N, — [PCBBIEHUE HAI PACYETHBIM YPOB-
HEM BO/ibl BEPILUHbI (TIPH NIEPBOM 06-
pYIUEHHH) BOJHBI, M;

8; ,, — WHEPLMOHHBIA U CKOPOCTHOI KO3(-
ud,, GnuMeHTsl, ApUHUMaEMbIe 1o rpadu-
KaM pHcC. 24, 6.
Sv,cr
S
I——i Pacy,
0,35 -~ 3Y ~.yypoBeHp
9, '\ < Q‘J Yo X
Q g
0,3 2 [
/2 Dl o< Juo
/]
0’25 V 5i cr
) "
pamN
N/
0,2 +0,2
1
S——
0,15 — 10,15
[ TN \
0.1 AN \\
, A\ +0,1
N -
0,05 a ~——1 +0,05
ANEE
—_
0 10,00
0,5 1 1,5 2 tx/d,

Puc. 24. Cxema K onpeeieHHIO Harpy30K OT pa3OuBa-
I0UIMXCA BONH M rpadMKM 3HaYeHHit KoadduunentTon
Sw — KpuBas | « «Sm — KpuBas 2

2.13. JInneiiny1o Harpy3Ky OT pa3OHBAIOILINXCS
BOJH ¢, KH/M, Ha BEPTUKAIBHYIO LIMIHHADHIEC-
KYIO Tmperpagy Ha KIyOMHe Z, M, OT PacyeTHOro
YPOBHS (CM. pHC. 24, a) npy OTHOCHTENBHOM yaa-

X
JICHAM OCH nperpaib! OT BEPLUHUHbBI BOJIHbId—HC'
(]

0BX0IMMO onpenenars No Gopmyine

qcr = qi,cr + qv,cr’ (64)

Ta€ g; ., — MHEPLMOHHbIA ¥ CKOPOCTHOH KOMIO-

Hg,, HEHTbl JHHCHHON HarPY3KHU OT pa3du-

BAIOLIUXCA BOJNH HAa BEPTUKANIBLHYIO

nperpany, KH/M, onpenensemeie 1o
¢opmynam:

1 2. .
Dier = Epg"D €icrs (65)
2 gD
Qoer = ‘S‘pg (dcr + Tlc":ur)ev,cr’ (66)
TUE €; , — WHEPLUMOHHbIH M CKOPOCTHOM KO3()-
e, GuuMEeHTH, NpUHUMaEMble COOTBET-

CTBEHHO 1o rpacdvkaMm a 1 6 puc. 25
NPH 3HAYEHUSIX OTHOCHUTEIBHOM TIy-
- dcr -z
OuHBE Lrel = 4
t

[Mpuwmeuanne Koadduusente §, . (puc. 24, 6) n
€., (puc. 25, aj cneayeT NMPUHAMATD [ONOXUTENLHBIMU NPH

x/d, > 0 u orpruarensHbiMK npH x/d, < 0.

zrvl
a) -t ———]\NJ)IOrpaJuqusa;mau //
S N | KpHBas \, s
0,4 N2\ X o] T x - x1o
’ ~ — =164~ >
Nx\ Q dz+ ) 14_d' Z d,
10, ) ¢ 0,2
S\ AT A
x \\\ ‘ [/ 0,6
=N I
*208] & \\ 0,8
8-
i-l,ﬁ \ 1,0
i
11,6
,2‘——1
+e. 0
(0,504 03 02 0,1 01 02 03 040,5¢,,

Puc. 25. I'paduky 3HAYECHMI MHEPLIMOHHOIO €, ., ¥ CKO-
POcCTHOrO €, K03(hdHuHreHToB

HArPY3KH OT BOJIH
HA CKBO3HOE COOPYXEHME
M3 OBTEKAEMBIX DIEMENTOB

2.14. Harpy3xy ot BOJH Ha CKBO3HO€ COOpPY-
XEHHUE B BUJIE CTCPXHEBOM CUCTEMBI HEOOXOMH -
MO OJIy4yaTrh CyMMHPOBAHHEM HArpPy30K, omnpe-
AeJIEHHBIX cornacHo mm. 2.1 — 2.9 kaKk Ha oT-
JAENbHO CTOSIIUE Mperpaibl C yYETOM IOJIOXE-
HHST KaXAOro 37eMEeHTa OTHOCUTENbHO Npodu-
Jii PacYeTHO#H BOJIHBL. DEMEHTBHI COOPYXEHNS
clieayeT NPpUHUMATh KaK OTOeJIbHO CTOSIIHE 06Te-
KaeMbl€ ITperpaabl IPU PACCTOSAHHUAX MEXIY UX OCSI-
MH /, M, paBHbIX M Gojiee Tpex nuaMeTpoB D, M;
npu [ < 3D (rne D — HaubGonbumii TuameTp
3JIeMEHTAa) BONHOBYIO HAarpy3Ky, HONYYEeHHYIO Ha
OTAENbHO CTOSILUMI 3NIEMEHT COOPYXEHHA, He-
00XOIMMO YMHOXATh Ha KO3(PHUUEHTEI CONU-
XEHHs 110 GPOHTY Y, M 1y4y W, BOJH, IPUHUMA-
eMble mo Tabi. 14.



Tabnuua 14

KoadduuueHTsr cOmmkenns v, u v,
MPH 3HAYEHUSAX OTHOCHTENBHBIX
OtHoOCHTETBHOE AnameTpoB D/
paccTOsHHe MeXIy
ocAMH niperpan //D v, '/
0,1 0,05 0,1 0,05
3 1 1 1 1
2,5 i 1,05 | 0,98
2 1,04 1,15 0,97 0,92
1,5 1,2 1,4 0,87 0,8
1,25 1,4 1,65 0,72 0,68

2.15. Harpy3xu OT BOJIH Ha HaKJIOHHbIH aje-
MEHT CKBO3HOTO COOPYXEHUA HeoOXoauMo noJjy-
YaTh IO 3MI0paM rOPU3OHTAILHOM K BEPTHKAIb-
HOM COCTaBNISIOLMX HArpy3Kd, OPAMHATHI KOTO-
PBIX JOJKHBI OTIPEAENATLCS COMIACHO I1. 2.9 ¢ y4e-
TOM 3ariy0G/ieHHs MOA paCyeTHBI# YPOBEHD M yia-
JIEHHs1 OT BePIUMHbI PACUETHOH BOJHBI OTAEIbHBIX
Y4acTKOB 2JIEMCHTA.

ITpumeuan U e Harpysky or BOJIH Ha 3/EMEHTHI
COOPYXKCHUA, HAKIIOHCHHBIC K T'OPHU3OHTAIK WIU BCPTUKAIH
oA yriioM MeHee 25°, 1o1ycKaeTcs olpeacisTh COOTBETCTBEH-
HO 1o nn. 2.4 1 2.9 Kak Ha BEPTHKANBHYIO WIX FOPU3OHTANb-
HYIO 0OTEKacMyl0 Hperpany.

2.16. [IMHAMUYECKYIO HArpy3Ky OT BO3ICHCTBYS
HEPEry/IpHBIX BETPOBBIX BOJIH HA CKBO3HOE COODY-
XEHME U3 00TCKaeMbIX 3JIEMEHTOB CJICIYET OIpeac-
JIATb YMHOXEHHUEM 3HAYCHUS CTATUYECKOH Harpys-
KM, ToaydenHoit cormacHo 1. 2.14 w1 2.15 or BonH
C BBICOTOH 3aJaHHOU O0OECTIEYCHHOCTH B CHCTEME
¥ CpeaHeil WINMHOM, Ha KO3(QGhHULMEHT NMHAMUY-
HOCTH k;, NPUHUMAEMBbIH 10 Tabm. 15.

Hpu orHoweunax nepuonos 7,/T > 0,3 neo6-
XOAUMO BBINOJIHAT RMHAMHAYECKHH pacyeT coopy-
XEHWS.

Tab6unwuia 15

OTHouIEHUE TIEPUOROB 001101102103
T/T

Kosdbduument gunammmg- 1 1,151 1,2 | 1,3
HoCTH K

Tc — nepuoy, co0CTBeHHBIX KoJieGaHMii coopyKeHus, C;

T — cpeannii epuoa BOJHBL, €.

HATPY3KH OT BOJIH
HA BEPTHKAJIBHBIE HHAJINHAPDI
BOJIbIUUX TUAMETPOB (OCOBBIE CIYYAH)*

2.17*. MakcuMaibHbIi OTIPOKMIIBIBAIOLLKA MO-
MEHT Mz,por, kH - M, oT BojsiHOBOro IaBieHMs Ha
CIVIOLIHOE JHMIE BEPTUKATBHON KPYIJIOUWIMH-
PHMYECKO¥ Mperpansi, pacrioIOXXKeHHOW Ha rpaBUii-
HO-TAJIEYHUKOBOM WIM KAMEHHOHaOpOCHOM OCHO-
BaHUH, OTHOCHUTEJNBHO LEHTpa AHHIA CIEdyeT

ONPEAENATL N0 popMyie

CHuIT 2.06.04-82* C. 17

1
Mz,por = EpghD3Bpor’ (66a)*

roe Bpo, — KO3(}PHUHEHT ONMPOKHALIBAIOIIETO
MOMEHTa C YUETOM NPOHULIAEMOCTH OC-
HOBaHUS, IPUHUMAEMBIH 110 Tab. 15a*.

Tadbaumma 15a*

3HavyeHue xoadduLHeHTa Bpo, npu D/A

d/A
0,2 0,25 0,3 0,4

0,12 0,67 0,76 0,82 0,81
0,15 0,59 0,68 0,73 0,73

0,2 0,46 0,52 0,57 0,56
0,25 0,35 0,42 0,44 0,42
0,3 0,26 0,29 0,32 0,32
0.4 0,14 0,15 0,17 0,17
0,5 0,07 0,08 0,09 0,09

TonHpd MakCHMaIbLHBIH OMPOKHABIBAIOIIM i
MOMCHT, JEHCTBYIOLUMIT Ha Mperpasy, onpenesis-
€TCsl KaK CyMMa JIByX MOMEHTOB: MOMEHTA OT MaK-
CHMMAIBHOM cunbl Q. PaBHOTO NPOM3BEAECHHIO
3TOI CHIBI, onpeaeasemMoit no n. 2.1, Ha mwieyo,
ofnpelessieMoe 1o 1. 2.5, ¥ MaKCHMAIIbHOTO MOMEH~
Ta, onpenensseMoro o gopmyne (66a)* n corma-
AAIOUIETO Mo (a3e ¢ MaKCUMaILHO| Cwion Q.

2.18*. BosiHoBoe mamnenMe p, klla, B Touke
MMOBEPXHOCTY BEPTUKATHHOMN KPYIJIOLIAHAPHYEC~
KO} Tmperpansl Ha riayoune z > 0 B MOMEHT MaKCH-
MyMa TOPHM3OHTaJIbHOM cuibl Q. HEoOXOIMMO
onpenensaTh 1o GopMyJie

chk(d-2)
chkd *

e x — KoabdHLUHEHT pacupeneaeHUs qaBae-
HUS, MPUHUMAEMBIi 110 Tabn. 156*,

Ta6nuna 156*

P =pgh , (666)*

3HayeHue koaddunuenra x npu /A
0, rpan
0,2 0,3 0,4
0 0,73 0,85 0,86
15 0,7 0,83 0,85
30 0,68 0,81 0,84
45 0,6 0,74 0,8
60 0,5 0,65 0,7
75 0,35 0,51 0,55
90 0,22 0,34 0,34
105 0,03 0,11 0,1
120 —0,09 ~0,08 -0,1
135 -0,23 —0,23 —0,23
150 -0,32 -0,36 -0,33
165 —0,37 —0,42 —0,38
180 —0,41 —0,45 -0,4
0 — yron Mexay ay4yom HaberaloLeil BOJHbBI M Harpas-
JISHWEM Ha pacCMaTpUBAEMYIO TOYKY M3 LIEHTpa Tperpambl
(s nepenHeit obpasyloLlei wwikHiapa 6 = 0).




C. 18 CHuIT 2.06.04-82*

Hapnexune p B TOYKax, JieXallUX Bhille pac-
yeTHOro yposHs Boasl (z < (), npu x > 0 npuHKu-
MaeTcs MO AMHENHOMY 3aKOHY MEXIY P Ha YPOB-
He Z = 0, onpenensieMbiM Ho dopmyine (666)*, u
» = 0 Ha ypoBHe z = —yh; a npu x < 0 w14 Touek
Ha myouse 0 < 7 < —yh — TaKXKe Mo JIMHEHHOMY
3aKoHy Mexiy p = 0 npu z = 0 u p, onpenesse-
MBIM 110 opmyiie (666)* pu 7 = —yh.

2.19*. MakcUMAaIbHYIO AOHHYIO CKOPOCTb Vo maxs
M/C, B TOYKAX, PACIONOXEHHLIX Ha KOHTYpe Ipe-
rpaasr (0 = 90° n 270°) ¥ BHepeAM Tiperpanbl Ha
paccrosuuu 0,25k OT KOHTypa niperpais (9 = (°),
cieayer onpeaensaTsh no bopmyne

mh 1
vb,max = 2(pv T ) mﬂ (663)*

riae Ko3(hOULUEHT @, IPUHMMAaETCA 110 Tabu1. 15B*.

Tab6banuupa 158*

3nayenns Koahduuu-
[onoxenue pacyeTHbIX eHTa @, pu D/A

TOYEK

0,2 0,3 0,4

Ha KouType mperpanst 0,98 0,87 0,77

Briepean nperpaasi 0,67 0,75 0,75

3. HATPY3KH OT BETPOBbBIX BOJTH
HA BEPEIT'OYKPEITUTEIIbHBIE
COOPYXEHUSA U CYTOBBIX BOJIH
HA KPEILUIEHUS BEPET'OB KAHAJIOB

HAT'PY3KH OT BETPOBBIX BOJIH
HA BEPETOYKPEITUTEALHBIE COOPYXEHUA

3.1. MakcuMajibHbie 3HAYEHUSE TOPH3OHTAND-
Ho#i P, xH/M, n seprukanehbix P, v P, kH/mM,
MPOEKLMNA PaBHOACHCTBYIONIEH TMHEHHON Harpy3-
KM OT BOJH Ha MOIBOAHBIH BOJHONOM NIPYU JIOXK-
61HE BOJIHBI HEOOXOMMMO MPUHUMATD MO 3HI0paM
60KOBOrO M B3BELUMBAIOLLETO BOIHOBOTO NaBJICHMS
(puc. 26), npu aToM p, Klla, DIOKHO oNpeaensiTh-
Cs B 3aBHCHMOCTH OT Z C YYETOM YKJIOHA JHA / 1O
¢opmynam:

«—— Mope
—
== < P

-

Pac. 26. Dmiopsl BOJTHOBOIO JARIECHHUS Ha TIOABOAHBIH
BOJIHOJIOM

a) MpHU ykIoHe aHa i £ 0,04:
2=z npu 3, < g, p, = pglz;, — 3); (67)
npH 3, 2 2, P, = Py; (68)

- - A d-z .
=2 D= pgh(O,OlSEJr 0,23 —d———J» P8Z4; (69)

2= 23 =d, py = k,p,; (70)

6) npu yxione gHa { > 0,04:
Z= gy, p, onpenessiercs 1o gopmynam (67) u
(68);

1= 2, Py = p8lz — 2y (71
1=z =d,p;=p, (72)

rae Z, — OpAMHATa Bepxa COOpPYXeHHd, M;
Z, ~ OpIMHATa TMOZOLIBbI BOJIHBI, M, TIO
Tab. 16;
k, — xo3bduuMeHT, NPUHAMAEMBIH 10
Tabi. 17;
7, — OpIMHATAa NOBEPXHOCTH BOIBI 33 MOI-
BOIHBIM BOJIHOJIOMOM, M, OMpenens-
eMad 1o ¢opmyie

= —k,d(zl - Z5) + 25 (73)
k., —xos3dpdpnuueHT, npUHUMaeMbii o
Tab. 16;

Z; — OpAWHATa rpeOHs BONHBI Mepen Moa-
BOOHBIM BOJIHOJIOMOM, M, IIPUHHMae-
Mas 110 Tabi. 16.

3.2. MakcuManbHyIo AOHHYIO CKOPOCTb V, ..
M/c, niepell 6eperoykpenuTeIbHbIM COOPYXXEeHHEM
HeoGXomUMo ornpelenars mo ¢opmyne (12), rne
Koa(hduumenT k; npuHAMaeTCa:

a) I BEPTUKAILHOW WM KPYTIOHAKIOHHONK
CTeHbl No Tabu. 3;

©) W15 onBOAHOTO BOJIHONMIOMA MO Tabn. 18§.

MakcuManbHYI0 HOHHYIO CKOpPOCTb BOZIBI
Vp.maxs M/c, nepel GeperoykKpenMnTeNbHLIM COOpY-
XeHUeM Ipu pa3OUBAIOWMXCS M NPUGOMHBIX BOJ-
Hax Ha/UIEXHT OMPEAEisiTb COOTBETCTBEHHO IO
dopmynam (18) u (24).

Jonyckaemble 3HaYE€HNS1 HEPa3MbIBAIOLLIMX JOH-
HBIX CKOPOCTeH ROJDKHBI NPUHUMATHCA COTACHO
m1.9.

3.3. MakCHMaIBHbBIC 3HAYEHUS TOPU3OHTAIIb-
Hoit P, kH/M, 1 BepTHKaibHO# P, kH/M, nipo-
eKLIMi pAaBHOACHUCTBYIOLIEH JTHMHEAHON Harpy3ku
OT pa3GUBaIOUINXCS W Pa3pyMAIOLIMXCSl BOJIH Ha
BEPTHKATbHYIO BOJHO3AIMTHYIO CTEHY (IIpH OT-
CYTCTBHH 3aChIIKM TpyHTa CO CTOpOHBI bepera)
Heo6XONMMO IIPUHUMATD MO 3MIOpaM G0KOBOTO M
B3BELLMBAIOIIETO BOJHOBOTO faBneHUi (puc. 27),
apyu 37ToM snavennsg p, xIla, u n, M, AOIXHbI
ONpENENISTECA B 3aBUCMMOCTH OT MECTa Pacroo-
XKEHHSI COOPYXEHHUS:
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Tadonuua 16

OTHOCHTeNIbHas BHICOTA BOHBI h/d 0,4 0,6 0,7 0,8 0,9 1
OtHocHTeIbHOE MOHKWXKEHHE mogowBel BOA-| 0,14 0,17 0,2 0,22 0,24 0,26 0,28
HBL Z,/d

OTHOCUTENBbHOE MpPEBbIlLIeHUE rpebHs Boa-| —0,13 -0,16 -0,2 —0,24 —-0,28 -0,32 | —0,37
Hbl Z5/d

Koadpduumenr &, 0,76 0,73 0,69 0,66 0,63 0,6 0,57

Tadbnuuwa 17

IMonoroctb OB A/A] 8 | 10 [ 15120 125 ( 30 (35

Kosdduuwvenr &, (0,73(0,75 0,8(0,85(0,9 (0,95 1

Ta6nuua 18

OtnocurenbHan <5 | 10 | 15 | 20 u Gonee
IUTMHA BOJHBI A/d
Koadduuuenr k; 0,5 10,7 {09 1,1
a)
Jlunus
an
+ Ypesa

!
1
N «7'| Pacu. yposeHb !

n,
<
g !
<Y
1
!
i

6 Jlunus
) a, | ypesa
3,

|
. - A Ny-~a ﬂ%cq. YPOBEH)
~ &3 -

JInHug ypesa
1

6)

Puc. 27. Omopbl BOTHOBOrO NaBJICHUA HA BEPTHKAIb-
HYI0 BOJHO3AUIHTHYIO CTCHY INpH DAacMOAOXEHHH
COOPYXEHMSL:

a — B 30He NpuGOITHOIA BONHBI; 6 — B NIPUYPE30BOii 30HE; § —
3a JUHMCEH ypesa

a) IIPY pacrojiOXEHHH COOPYXEHHUS B CTBO-
pe nocienHero oOpylueHust nNpUOONHBIX BOJH
(puc. 27, a) o popMmynam:

P=p, = pghb,(0,0333— 10,75 (74

Py .
n = - 75
‘ pg (73)
6) NpH pPACIIONIOXEHHH COOPYXEHMS B TIPH-

ype30Boit 30He (puc. 27, 6) no dopmynam:

P=p =(1~0,3%)pu; (76)
Ne =~§—;; (77

B) TIDH DAaclOJOXEHHM COOpYyXeHHS Ha Ge-
pery 3a nusueil ypesa B NpejenaX HaKata BOJH
(puc. 27, 8) o dpopMynam:

p=n =0,7(I—Z—’qu; (78)
-2
e = g’ (79)

rae v, — MpeBblUeHUe rpeGHs BOIHbI HaJL pac-
YETHBIM YPOBHEM B CTBOPE BOJIHO3a-
LUMTHOU CTEHDI, M;
h,, — BbICOTa pa3buBaloLIMXCs (pa3pyuraio-
LIIMXCSI) BOJIH, M;

a, — PpacCTOSIHME OT CTBOPA MOCJ/IEIHETO 06~
PYLIEHMS BOJIH [0 IMHUK ype3a (nnpu-
ype3oBas 30Ha), M;

a, — paccrosiHue OT CTBOpa MOCIIENHETO 00-
PYILEHUS BOJH IO COOPYXEHUS, M;

a, — paccTosiHue OT IMHHU Ype3a BOAbl 10
COODPYXEHHUs, M;

a_ — PpacCcTOsIHUE OT JIMHHM ype3a BOJIbI 10 [pa-~
HULIBI HaKaTa Ha Geper paspylIiBIIMXCS
BOJIH (ITPY OTCYTCTBUM COOPYXCHHUS), M,
onpeaenseMoe no gopmylie

a, = h,_,4Ctg0; (80)

~— BbICOTa HAaKaTa BOJIH Ha Geper, M, on-
penensieMas 1o 1. 1.14*,

runt%
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[Mpumedanusa 1. Ecniy opanHaTta Bepxa COOPYXeHuUs
g, 2 —0,3h, M, To BenMUMHLI BOJHOBOTO aBn¢HMs, onpeje-
ageMble no ¢opmynam (74), (76) u (78), HeoHXOAUMO YMHO-
xaTb Ha Koadduuuent k ,, mpuHUMaeMblit 1o raba. 19.

2. HarpyskM or TpuOOMHBIX BOJIH Ha BOTHO3ALLUTHEIE CTe-
Hbl 1P paciojioXKeHUH UX B MpUDOIHOM 30He CAEAyeT onpe-
AeNSTh coracHo n. 112,

Tacauua 19

Opavnara BepXa ~0,34} 0,0 | +0,34+0,65h
COOPYXEHHS Z;, M
Kooduumenr k,, 095108 08 | 0,5

3.4, MakcuMaTbHBIE 3HAYEHHA TOPU3OHTaIbHOM
P, xH/M, n BeptukaneHo#t P, KH/M, npoekumi
PaBHOIEWCTBYIOIIEH NMHEHHOM HArpysKu OT pas-
PYLIUBILUXCSA BOJIH HA BEPTUKAIbHYIO BOTHO3AUIUT-
HyIO CTEHY (C 3aCbINIKOM I'PyHTa CO CTOPOHBI Gepe-
ra) [Py OTKAaTe BOJIHBI HEOOXOIUMO NPHHUMATh IO
3MMopaM OOKOBOTQ U B3BELUIMBAIOLIETO BOJHOBOTO
nasneHui (pyc. 28), npu 3TOM 3HayeHue p,, klla,
[IOJDKHO OMNPEAETSITLCS 1o popmyre

P, = pg(Az, - 0’75hbr ’ 81)

rae Az, — NOHMXEHHME NMOBEPXHOCTU BOABI OT
PACYETHOI'O YPOBHS Neped BEPTHKAb-
HOM CTEHOW NpPU OTKATE BOJIHBI, M,
NPUHKEMAEMOE PaBHbIM B 3aBUCMMOC-
TH OT PAacCTOSHMA @, OT JIHHUU ype3a
BOJIBI 10 COOPYXEHMs:: nput a4, 2 3h,,
Az, = 0 n npu g, < 3h, Az, = 0,25h,

Pr
TloBepxHoCTb BOALE Pi

Py OTKATC BOSHLL

Puc. 28. 3niopbl BOTHOBOTO AABRACHKSA Ha BePTHKANBHYIO
BOJIHO3ALUUTHYIO CTEHY TIpU OTKaTe BOJIHbE

&
P |

Pacu. yposens |
FAVANDY.

Puc. 29. Dmiopa JaBReHUs BOJIH Ha KPUBOJIWHENRHEIN
YY4acTOK BOJTHO3AHIUTHOR CTEHHB!

3.5. Boaxosoe nasnenue p, kIla, Ha kpuponu-
HEUHBIN YYaCTOK CTEHBI HEODXOAUMO [PUHUMATH
I10 311i0p€e BOJTHOBOIO AABJAEHUSI Ha BEPTUKANBHYIO
CTEHY COriacHo m. 3.3 ¢ opMeHTUPOBaHUEM ITOH
SMIOPbI 0 HOPMAIU K KPUBOJIUHEHHON TMOBEpX-
HocTH (pHc. 29).

3.6. MakcuManpHble 3Ha4YeHUS] TOPU30HTAJb-
HBIX Px'e{,, Px! o KH, H BepTHKanbHOH P, kH,
MPOECKUUHA PABHOAEUCTBYIOUIEH JIMHEHHON HArpy3-
KU OT BOJH Ha 3J€MEHT OYHBl HEOOXOIUMO IpU-
HUMaTh MO 3MpaM 60KOBOro K B3BCLIMBAIOLLEIO
BOJIHOBOTO naBieHus (puc. 30), npu 3TOM 3Haue-
HM$1 BOJIHOBOTO IaBJIEHUS HA BHEIIHIOW P, , Klla,
Y TeHEBYIO p,,,, KI1a, rpaHn GyHBI U COOTBETCTBYIO-
1uMe BO3BbILICHUS IPEOHS BOJMHBI 1, , M, U M, M,
JOJIKHBL ONpellesaThCA 10 QopMynam:

3
Petin) = kaPgh(L + cos’ a), (82)
— pext pint
Nexr = =25, N = 2L,
“ pg’ ™ pg (33)

rae k, — Kod3bOdULMEHT, NPUHUMAaEMBblii 10
Tab1. 20 B 3aBUCHMOCTH OT yIvla ¢ No1-
xoza QpOHTA BOJIHBI K GyHe.

Ilnan

D,
\ - Do s .
quf

]rd_ o TI

Tenepass {] Buemuss

rpaHb 1 rpans

beper

- ~ Pacy.
= § YPOBEHb
— L7 . i cpuopyn. NI, U - SN
Pxinr e T h
‘ IPx,exl
|
})llll Pexl
PZ
Puc. 30. Bropsl BOJHOBOTO aBNeHHUA Ha GyHY
Tadoawmupa 20
Koadduumenr &
fpyU 3HaYeHuH /
I'pans 6yHB ctga
0,03 u 0,2
MeEHee 0,05 0.1 Gonee
BHeiwHsa — 1 0,751 0,65 0,6
Teuesas Q 1 0,751 0,651 Q6
0,2 ] 0,45 10,450,451 0,45
0,5 (0,18 10,22 0,3 | 0,35
1 0 0 0 0




HAI'PY3KHM OT CYAOBBIX BOJTH
HA KPEIVIEHUA BEPEI'OB KAHAJIOB

3.7*. Buicoty cyn0Bo# BONHBI Ay, M, HEOOXO-
IHMO OIpEnenarTh N0 popMye

v2 8d

rae d nl, — ocaika M IMHA CylHa, M;
0 — Koo((pMiMeHT NOJHOTH BOROU3ME-
HeHUA CyIHA,
— JOTMyCcKaemas N0 IKCIyaTalluoH-
HBIM TpeGOBaHUSIM CKOPOCTD CYIHA,
M/c, onpeaensemMas no popmyie

Vadm =0 9\/['6 cos ZF2C C;)S(l )

(85"
2 - ka>]g§;

vaa'm

—

k, — OTHOWICHHKE MOABOAHOM MIOLIAAN
nonepeyHoro CeYeHus CyaHa K rio-

IAAM XKUBOTO CeYeHUsl KaHaia A, M2,

b — wmpuHa KaHajla, M, O Ype3y BOIBI.

3.8. BricoTy Hakara A, ,, M, CyI0BO/ BONHBI HA
otkoc (puc. 31) creayer onpeaensTs Mo GopMyae

2
0,5h,, +0,05ctge Yadm

hrsh = le » (86)

1-0,05ctgo

rae B, — kosdduuuent, npuHAMAcMbIH AR
OTKOCOB, ODJIMIIOBAHHBIX CIUIOLIHbBI-
MM [UIMTaMH, paBHbIM 1,4, xaMeH-
HbIM MomeHueM — 1,0 1 KameHHobM
Habpockoit — 0,8.

3.9. MakcuMaJIbHOE 3HAYEHME JIMHEITHOM Ha-
TPY3KH OT Cy/IOBO} BOJIHBI Ha KpEIUICHUS OeperoB
KaHanoB P, KH/M, TOJXHO NPHHUMATECS 10 STHO-
paM BOJHOBOTO AaBAcHHs (CM. puc. 31), nipu 9Tom
3HayeHus p, Klla, HeOGXOMUMO ONpenNeNATh B 3a-
BUCHMOCTH OT £ 110 dopmyam:

a) TIPU HAKaTe BOJHBI HA OTKOC, YKPEIieH-
Hblit IWIHTaMu (cM. puc. 31, a):

=437 “hy, p =0 (87)

1=z = l,ShS,,,/l +ctg’e, p; =0,5pghy,; (89

6) npy OTKare BOJIHbl C OTKOCA, YKPEIUIEH-
Horo wintamu (cM. puc. 31, 6):

z=zl=AZﬁP1=0§ (90)
z=17 = 05h,, p, = —pg(0,5hy, — Az); (91)
I=4= dm/a Py = Py 92)

CHulI 2.06.04-82* C. 21

a) P,

Pacy. yposenb

-—

Puc. 31. Smopsi JaBieHUs CYIOBRIX BOH Ha KPENLICHHUS
6eperoB kaHanos

a — TIPW HaKate BONHBI HA QTKOC, 6 — [IPH OTKATE BOAHMI C
OTKOCA; ¢ — MNP JOKOUHC BOMHBL Y BEPTHKAILHONW CTCHA

B) Np# JIOXOHUHE BONHBI Y BEPTHKAIBHOM CTe-
HbI (M. puC. 31, 6):

1=z =7z, p =0 %3)

2=z, = 0.5k, p, = —pg(0,5h,, — Az); (94)
2= 723 =dy, py = py; 95)

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

rae d,. — D1yOuHa HU3a KPeIUieHUs 0TKOCa, M;
dhf — ryOuHa 3a6UMBKY 1INyHTa, M;
Azf — MOHHMXEHUE YPOBHA BOALI, M, 3a
KpenneHdeM Oepera KaHajla BCael-
CTBUE (DHIBTPaUMN, NPUHHMaeMOe
paBHBIM:
0,25h, — Ans KpervieHNsi NPOTSAXEHHOCTBIO TI0
OTKOCY OT PACYETHOIO YPOBHSI BOJbI
meHee 4 M ¢ BOJOHENPOHMUAEMBIM
YIIOPOM;
0,2h, — TO Xe, C NIPOTAXEHHOCThIO bostee 4 M
C YIIOpOM B BUIE KAMEHHOMN MPU3MBI,
0,1h, — mns BepTHKaIbHON WINYHTOBOH CTEH-
KM.
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4. HATPY3KH OT CYJ10B
(IUIABYYUX OBBEKTOB)
HA THAPOTEXHUYECKHE COOPYXEHMA

4.1*, INpu pacuere rMAPOTEXHUYECKHX COOPY-
XKEHWI Ha HArpy3Ku OT CyIOB (IU1aBydHMX OObeK-
TOB) HEOOXOAUMO OIPEIEISITh:

Harpy3KH OT BETpa, TEUEHMS M BOJIH Ha IUIa-
ByYyHe 00BeKTHI cornacHo mit. 4.2 — 4.4%;

Harpy3kM OT HaBaJia Ha NIpUYMaIbHOE COOpYyXe-
HME NPHHIBAPTOBAHHOIO CyAHA NPU AEHWCTBUH BET-
pa, TCYEHHS U BOJIH COTJIacHO M. 4.7%;

Harpy3kv OT Hapaia Cy[Ha IpH ero Mouxone K
NOPTOBOMY NPUYATILHOMY COOPYXEHHIO COIIACHO
nmn. 4.8% — 4.10;

Harpy3kM OT HaTSXEHMSI 111BAapTOBOB IIPH Jieii-
CTBMM Ha CYIHO BETpa M TEYEHUS COIJIACHO
o 4.1 n4.12.

HAIPY3KH OT BETPA, TEYEHUA U BOJIH
HA IINTABYYHUE OBBEKTbI

4.2. IMonepeunyio W,, xH, u npononbuyio W,
kH, cocraemsiionive cCuiIbl OT BO3NEHCTBUSA BeTpa
Ha IUIaBy4He OOLEKTH CAEAYyeT OMNpeAeifATb Ii0
dopmynam:

JUIS CYIOB U MJIABYYHX MPUYAIOB C OWIBApPTO-
BaHHBIMM CyIaMu

W, =736 1075 412 97
W, =49,0 - 1075 4 v2; (98)
VIS TUIaBYYHX JOKOB
W,=179,5- 1075 Ay (99)
W,=179,5 1075 4,2, (100)

roe A o 1 A, — COOTBEICTBEHHO GOKOBas U 1000Bast
HagBOJHBIE ILIOWIAIH NAPYCHOCTH

(CHIY3TOB) ILIaBYyYMX OOBEKTOB, M2;

V, M v, ~— COOTBETCTBEHHO MNONEPeYHas U
NPOIOJIbHAS COCTABISIOIINE CKOPO-

CTH BeTpa 0BeCrieYeHHOCTbI0 2 %

332 HaBUrauMOHHBIN NEpHoA, M/C;
& — Ko3dhHIMEHT, MPUHUMAEMBIH IO

1a621. 21, B KOTOpO# A, — HanboNL-

M FOPHU3OHTANIBHBII pa3Mep no-

[EPEYHOro WM MPOJONBHOIO CH-
JIy3Ta HaOIBOAHOM YacTH [UIaByye-

ro oobekra.

Il pumeuaH ue. [rowany napycHOCTH CREAYET Ofipe-

HeATL C yYyeToM Tlolane SKPaHHpPYIOLMX NTperpan, pacrno-
JIOXKEHHBIX C HaBeTpeHHOVI CTOPOHBI

Ta6bnuuna 21

Haubonswmit pasmep |uo 25| 50 | 100 | 200 u Gonee
CHNIYy3Ta fnaByyero
oObeKTa a, M

N

Koabduusenr § 1 ]0,8]0,65 0,

4.3. Monepeunyio Q,, kH, u npononbnyio
N,, xH, cocraBngioimme cunbl OT BO3AEHCTBYHS Te-
YEHUA Ha IUIaBy4YHii OOBLEKT CleAyeT onpeneasrb
no dopmynam:

0, = 0,594y2 (101)
N, = 0,5942, (102)

rae A, u A, — COOTBETCTBEHHO 60KOBas U Ji06O-
Basi NOJABOMAHbBIE IUIOHIANNA MapyC-
HOCTH IUIaBYYMX OGBEKTOB, MZ;
V, H v, — NONEpeYHas 1 NPoAOAbHAs COCTaB-
JIAIOLME CKOPOCTH TeYEHHS 0bec-
NEYCHHOCThIO 2 % 3a HaBuraum-
OHHBIN mepuon, M/c.
4.4*. MakcuMaibHBIC 3HAYEHUS MOMepeUHOI
Q, kH, u npogonwsHoit N, kH, ropu3oHTaIbHbIX
CWI OT BO3AEHCTBUA BOH Ha IJIABYYHUE OOBEKTHI
CllefiyeT Onpenenars no gopmyiam:

O = =y,pghA, (103)*
N = =pghA,, (104)

rie & — KodbduiMeHT, IPpUHHUMAEMbIH 110

pHc. 32, Ha KOTOpPOM d, — ocanKa Inia-
Byuyero obnekra, M;

Y, — koapdHuUeHT, NPUHAMACMBIH 110
Tabn. 2ia*, B KOoTOPO# 4, —HANGOIIL-
UM TOPM3OHTAIbHBIN pa3mep Npo-
IOJILHOTO CHJTY3Ta IMOIBOMHOM YaCTH
MJ1aBy4yero o0beKkTa, M;

h — BbICOTa BOJIH 00eCIEYEHHOCTHIO 5 %
B CUCTEME, M;

A, n A, — 0603HaYECHHs Te XK€, YTO U B 1. 4.3.

r

&

0,8
N

0,7
0,6 \
N

0,5
’ N

0,4 ™S
5 \\J

0,3
0,025 0,05 0,1 0,15 0.2 0,25 0,3 0,35 0,4 0,45 dy/i

Puc. 32. I'paduk 3xaueHmii xoadpduumenta =

Tad6aumuya 2la*

0,5u
MEHee

a,/i 1 2 3 14 v Gonee

Koapduumenr v, 1 0,7310,5 |10,42] 04

ITpumeuan ne [Nepuon namMeHeHNs BOTHOBOH
HATpy3KH ClenyeT NIPUHUMATb PaBHBIM CPEAHEMY [EpUOY
BOJIH.



4.5. Tlpu pacueTe rmapoTeXHUYECKUX COOpY-
XEHUI Ha AEACTBUE HArPY30K, NMEPeaaroluxcs OT
IUV1aByYUuX OOBEKTOB Ha Majibl, KOPHEBbIE 4aCTH
TIPUYAJIOB U AHKEPHBIC OTOpHI (ANA TIPHHATOrO
KOJIMYECTBA, Kanubpa v JIMHBI CBg3eil, 3HAYCHUS
HaTSDKEHHMsI CBA3EH B NTEPBOHAYAIBHOM COCTOSIHMH,
Macchl MOABECHBIX TPY30B U MECTa MX 3aKperie-
HHUA), HeoDXOIMMO ONpeae/IITh,

TOPU3OHTANIbHBIE U BePTUKANTbHBIE HATPY3KH HA
COOpPYXEHHS U aHKepHBIE ONOPHI;

HanboJbliKe YCWIHS B CBA3AX;

MEPEMECLICHHA TUIABYYHX 00DBEKTOB.

IMpumeuanue. Ha Mopax c npuIMBaMK U OTIHBAMH
OTipeesieHe YCITMI B MiEMEHTAX PACKPENNEHMst CAEAYeT 11po-~
U3BOAMTH 11PY CAMOM BBICOKOM W CAMOM HH3KOM YPOBHSIX BOIBL.

4.6. Harpy3ku Ha aHKepHbIe ONOpbI, YCHIIHS B
CBA3SIX U NEPEMELIEHMSA MIABYUYUX 00BEKTOB HEOO-
XOAUMO ONPEAENATD C YYETOM AMHAMUKY ACHCTBUSA
BOJIH, [IPH 5TOM COOTHOLICHUS NMEPHOJOB CBOOOM -
HBIX ¥ BBIHYKIACHHBIX KoJIeOaHUii IiaByyux oGnhek-
TOB JOJDKHBI NIPUHUMATHECS M3 YCIOBHMS HEHOIy-
HIEHUA Pe30HAHCHBIX ABICHMIA.

HATPY3KH OT HABAJIA
NPUINBAPTOBAHHOTO CY/IHA HA COOPYXEHHE

4.7*. JluHeitHy10 Harpy3ky OT HABaJIA TIPHLLBAp-
TOBAHHOTO CY[IHA Ha coopyxeHue ¢, KH/M, nmox neit-
CTBMEM BETPa, TEYCHHMS M BOJH, BBLICOT2 KOTOPHIX
TIPEBBILACT AOMYCKAeMble 3HAYeHNS 110 Taba. 210%,
CIenyeT OnpenensTs Mo ¢gopMmyne

=1.1%
q —1,17’;’<, (105)

rne (,, — ronepe4yHas Cuia OT CyMMapHOTo BO3-
JSHCTBUA BETpa, TEUEHUA U BOJH, KH,
onpeaenseMas corjacHo nm. 4.2, 4.3,
4.4* n 4.6;

I, — MMHA yyacTKa KOHTAKTa Cy[Ha C Co-
OpYXXCHHMEM, M, NPUHMMAEMasli B 3a-
BUCUMOCTHN OT COOTHOIUEHHS IJIHHBI
npuyana L, M, ¥ IJIMHBI IPIMOIMHENH -
Hoit 4yacTH boprta cyaHa (win ob6Hoca)
I/, M, COOTBETCTBEHHO:
npu L211,=1
npu L<I!l,= L.

ITpumesan ue dis npuyaneroro ¢pponTa, obpaszo-
BaHHOTO HECKOABKWUMM ONMOpaMH WM TAJIaMHy, pacripelacie-
HME HArpy3Ky OT IIPULIBAPTOBAHHOIO Cyliia CjaCAyeT NMpHUHH-

MaTh TObKO Ha T¢ U3 HHX, KOTOPhIe pacIioNaralorcs B aipene-
J1ax IpAMOAMHEHHOMN YacTH GopTa cyaHa.

Ta6bnuuoma 216*
JlonyckaeMble BBICOThI BOJIH Rsg, M,

ISt CynHa ¢ pacueTHHIM BOJOM3MELLle-
HMeM D, THIC. T

¥Yron noaxona
¢poHTa BOMH K AHA-
METPAJIbHON MJIOCKO-
oTi cymsa o, tpai |no 2| 5 | 10 | 20 | 4p | 100|200 ¥

Bonee
o 45 0,610,710911,11,2({1,5|1,8
90 091(1,211,511,81 2 |25]32

CHuII 2.06.04-82* C. 23

HAI'PY3KH OT HABAJIA CYHA
HOPH MTOAXOAE K COOPYXEHUIO

4.8*. KnHerrueckylo sHepruio Hapaia cyada E
kIIX, mpu nonxoae ero K NOpTOBOMY MPUYATHHOMY
COOPYXEHHUIO CIICAYET ONMpEAcnsTh no opmMyie

2
E, v, (106)
rae D — pacueTHoe BOOOH3MEIICHHE CyTHA, T,

Vv — HOpManbHas (K MOBEPXHOCTU COOPY-
JKEHHUs1) COCTABIAIONIast CKOPOCTH 10/~
XoJa cydaHa, M/c, NpUuHUMaeMasa 1o
Tabm. 22;

Yy — Ko3(h@PunesT, NnpUHHMAEMBbIH IO
Tabs. 23, npu 3TOM WISl CYIOB, WIBAp-
TyIOLIMXCS B O/IacTe WIH MOPOXHEM,
TabAM4HbIe 3HAYEHUA Y HEOOXOMHMO
yMeHbIIATh Ha 15 %.

IMMpumMeyanue [Ipn onpenencHuy KMHETHYECKOIX
JHEPruu Hasajla MOPCKHX CYIOB BOOOU3MEUICHHEM RO 5 ThIC. T,
LUBAapTYIOIMMXCSl HA HE3AIUMIUEHHON aKBATOPHUH, HOPMAJIBHYIO

COCTaB/AIOLLIYIO CKOPOCTH NOAXO0AA, MPHHKUMAEMYTO 1o Tabn. 22,
caeayeT yBeJIMuuBaTh B 1,5 pasza.

Tabanunpa 22
HopmanbHas cocTasisiiowsasi CKOpOCTH

HOMXOAA CyAHa Vv, M/C, C pacYyeTHBIM
Cyna ponou3meuicHueM D, Thc. T

Ao 2 5 | 10 { 20 { 40| 100200 u 6onee

Mopckue 0,22/0,15}0,13]0,11{0,10{0,09 0,08
Peunsie 0,210,15{0,1 | — | —| — —

TaGauma 23
KoadduuueHr y

KoHCcTpyKuMH npuyasbHbIX g CyJoB
COOPYXKEHUH
MOPCKHX| peyuHbIX
Ha6epexsble u3 o6pikHOBeHHbIX| 0,5 0,3

Wik (HacOHHBIX MACCHBOB, MacCH-
BOB-T'MTaHTOB, 000NI0YEK GONBIIOro
AnaMeTpa U HabepeKHbIe YTOJIKOBO~
ro THna;, 60nabBepKy, HabepeKHbie
Ha CBailHBIX OMOpax ¢ MEpeaHHUM
LITTYHTOM

Ha6epexHpie 3cTakanHoro wim Mo-| 0,55 04
CTOBOTO TUIA, HabepexXHbIC Ha CBaii-
HBIX Ol1Opax ¢ 3aHHUM ILUITYHTOM
ITupcel acTakagHoOro WM MoctoBo-| 0,65 0,45
TO TMNa, NAIBl MPUYAILHBIC

IMansl npuyanbHbIE TOJOBHLIE WIN
Pa3BOPOTHHIC

1,6 —

4.9. TNonepeyHy10 rOpH3OHTAILHYIO CHITY Fq, kH,
OT HaBal1a CyJHAa MpH NOAXOIe K COOPYXEHHIO He-
06Xx0aMMO onpenesnATy I 3aRaHHOT0 3HAYCHUSA
DHEpPrMM HaBaja CydgHa Eq, kX, nmo rpagukam,
MOJTy4eHHBIM COIJIACHO CXeMe pHC. 33, cieayd mo
HafnpaBIeHUIO 1UTPHUXOBOM JIMHUM CO CTPEJIKAMH.
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a)

F,

¢

Epn XIAX E, 0 xH

Puc. 33. Cxema nocTpocHuUs rpadUKOB 3aBUCHMOCTH
nedopMaumnii OTOORHOrO ycTpoicTBa (M NPHYAILHOIO
COODYXEHHUS) [

a — ot 3Hepruy E,,; 6 — OT Harpyaku Fq

CymmapHas sHeprus gedopmauun E, , xJIX,
[IOJIXHA BKJIIOYATL SHEPTHIO AedopMaltiu oT6oii-
HeIX ycrpoitcts E,, kKIX, U sHepruio aedopma-
LMK TpUYaabHoro coopyxeuus E, xJIx; npm
E, > 10E, Bennyuny E; IONyCKAeTCH HE Y4UTLIBATE.

DHepruio aeopMauuu IPUYATBHOIC COOPY-
xenusa E, xJx, caemyer onpeaensith no ¢op-
Myne

E = (107)

ie Kk, — x03()OULMEHT KECTKOCTH IIPHYANBHO-
I'0 COOPYXEHHS B TOPU3OHTAIBHOM IO~
TIEpeYHOM HanpasjieHuu, KH/M.
ITpononbHas cuna F,, xH, ot HaBana cynHa
MPY TIOOXOIE K COOPYXEHUIO TOJDXHA OTIPENIENATHCS
no dopmyne

F, = uF, (108)

Tae WU — KO3(pQPUUMEHT TPCHUS, MPUHUMaEMblit
B 3aBHCHMOCTH OT MarepHaja JIHLe-
BO# MOBEPXHOCTH OTOOMHOTO yCTpO#i-
CTBa: [1pY MOBEPXHOCTH M3 OETOHA WIH
pe3uHbl u = 0,5; npu AepeBIHHOMN 110~
BepxHOCTH 1t = 0,4,

4.10. [JonyckaemMoe 3HAYEHUE HOPMATLHOM K
MOBEPXHOCTH COOPYKEHUS COCTABISIIOIIEH CKOPO-
CTH NOAXONA CYAHA V,,, , M/C, HEOOXOAMMO Onpe-
IenATh no gopMyae

ZEq
Vedm = _‘;b—’ (109)

raoe Eq — BHeprus Hasaia, k[[X, mpuHUMaeMas
no rpadgukam, NoayyeHHBIM corjac-
HO cxeMe puc. 33 1d ciiyyasi HAUMEHb-
1el JomyckaeMoM CHibi Fq Ha TIpHU-
JaJIbHOE COoopyXeHue (Mo Ha OopT
CyIHa);
y U D — obo3HayeHHUs Te Xe, YTO U B I1. 4.8%,

HATI'PY3KH HA COOPYXEHHHA
OT HATAXEHMWSA INBAPTOBOB

4.11. Harpy3ku OT HaTsDKEHHST 1IBAPTOBOB IOJIX-
Hbl ONPEAENATECA C YYETOM Pachpeie/ieHUs Ha 1Bap-
TOBHbI€ TyMOBI (WJIH PbIMBI) TOINEPEYHON COCTABIs-
1o1ei cymmapHoi cwist 0, KH, of meiicteus Ha
OIIHO pacyeTHOe CYJIHO BeTpa M TeueHHsl. 3HauyeHHs
Q,o,, kH, npuHuMalorcsi cornacHo 1. 4.2 u 4.3.

BocrpyHHMaeMy10 OHOM TyMOO0# (Wil phIMOM)
cuny S, kH, Ha ypoBHe Ko3bipbpKa (pHC. 34), He3a-
BHCHMO OT KOJIMYECTBA CYJOB, IUBAPTOBBI KOTOPBIX
3aBeJIEHHI 32 TyMOY, a TAKXe ee¢ NONepevuHyio Sq, kH,
npononbkyio S, KH, n Beprukanbhyio S, kH, npo-
€KUM CIeNYyeT ONpenessATh 110 GopMynaM:

- Qfot .
" nsinocosp’ (110)
Sy = %ﬁ; (111)
§, = Scosacosf; 112)
S, = Ssinp, {113)

rie 7 — YUCIO paboTaolMx TyMO, NpUHMMa-
emoe Ho Ta6n. 24,
o, B — yDJIB HaKJIOHa MIBAPTOBa, rpai, NpH-
HUMaeMbie 110 Tabn. 25.
3Hayenme CWIBI OT HATAXEHUA LIBaApTOBA
S, xH, mns cynoB peuyHoro ¢iota JODKHO npu-
HMMATBCS 110 Tabm. 26.

2 gl 4 Jlvansa kopona
N St T e e e H s o

Puc. 34. CxeMa pacnipcaeneHHust ycwiust Ha TymOGy ot
HATSDKCHMS HIBapTOBOB

Ta6bnuuna 24

HaunGoabwas wmua cvana | SO u 300 n

150 | 250
far M MeHee Gonee

HaubonsLiee paccrositime | 20 251 30 30
Mexay tymGamu /. m

Yueno paboTalommx
TYMO 1

Ta6nuua 25

Yrnel HaknoOHa

11BapTOBa, rpaa
[Honoxenns pTOB3, P

Cyna TyMb Ha o B

NprYaibHOM

CYIHO
COOPYXEHUHU ey

MOpOX-
Hee

CYAHO B
pysy

Ha kopmone | 30 | 20 40
B thUTY 401 10 20

Mopckue




[lpodoancenue mabn. 25

Yrapl HaKAOHa
MosoxcHus urBaprosa, rpal
. TyM0 Ha « B
Cyﬂd ApHYaATBHOM
COOPYXKEHUH CYIIHO Bl CYIHO
Tpy3y nopox-
Py Hee
Peuribie naccaxupc- | Ha kopnoue| 45| 0 0
KHe W Tpy3onacca-
XKUDCKHE
Peuribie Tpy30Bbie To xe 30{ 0 0

flpumeuanue. [pu pacnonoxeHnu wWBapTORHBIX
TyMDO Ha OTAENBHO CTOALIMX (PYHAAMEHTAX 3HaYeHWe yrna
cjienyeT NpuHUMATE paBHbiM 30 rpan.

Tabanua 26

Cuna oT HaTaXeHMs LuBapToBa
S, kxH, mnsi cynos
PacuetHoe
BOAOH3MEIEHNE NaCCaXXMPCKMX, TpY30BbiX U
cyaHa B Ipysy D, | TPY3OTACCAXMPCKYX, | TEXHUYECKOTO
THIC. T TeXHUYeckoro ¢ota ¢nora 6e3
€O CIUTOLUHOMK CILIOLION
HalCTPOUKOIt HancTpoiiku
0,1 u mcHee 50 30
0,11 — 0,5 100 50
0,51 —1 145 100
1,1 —2 195 125
2,1 —3 245 145
3,1—5 — 195
51 —10 — 245
Bonee 10 — 295

Cuny, nepegaBaeMyio Ha KaXIyl0 KOHILIEBYIO
TyMOy HOCOBBIMM WJIM KOPMOBBIMU TPOAOALHBIMH
IIBAPTOBaMH, I MOPCKHX CYAOB C PacyeTHbIM
BoJoU3MeLlleHUeM Oostee S0 TBIC. T cnenyer NpH-
HUMAaTh PABHOH TIPOJOIBLHON COCTABNAIOMIENA CYyM-
MapHoit cunbl N,,, KH, ot melicTBus Betpa M Te-
YeHHMS Ha NPULIBAPTOBAHHOE CYIHO, OIpeAcIeH-
HO# cornacHo TpeGoBanusam ni. 4.2 u 4.3,

4.12. ]Ina cnenvaaIM3MpOBAHHbIX NPHYATOB
MOPCKHX TMOPTOB, COCTOSIHIMX M3 TEXHONOrH4Yec-
KO} MJIOWA/IKH U OTAEAbHO CTOALIMX NAJIOB, 3Ha-
ueHHsl CyMMapHseIX cun ¢, . N, OT neicTus Ber-
pa U TeYeHUs], ONpEAEeHHbIE COMIacHo . 4.2
4.3, DOMXKHBI PACTIPEUC/IATECS MEXAY rpyrnaMu
[IBAPTOBHBIX KAHATOB CIEAYIOUIMM 00pa3oM:

a) Ha HOCOBBIE, KOPMOBEIE NpPOHONLHLIE M
NpHXUMHbIE KaHatel — 1o 0,8 Q, ,, kH;

6) Ha wnpuarn — o 0,6 Q,,, kH.

Ecnn kaxnas rpyrina 11BapToBOB 3aBOAUTCS Ha
HECKOJIBKO HAJIOB, TO PACTIPENC/IEHHE YCWIMI MEX-
Iy HUIMH IOTYCKAETCS NIPUHMMATh PABHOMEPHBIM.
3HaueHNs yioB o U B (cM. puc. 34) u yucio pato-
TAlOWMX TYMO Cle/lyeT ycTaHABAMBAThL 10 Pacno-
JIOXEHUIO HIBAPTOBHBIX ITAJIOB.
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5*. JEAOBBIE HATPY3KH
HA THAPOTEXHHUYECKHE
COOPYXEHUA

OCHOBHBIE NNOJIOXEHUA

5.1. Harpysku ot 1bJa Ha ruapoteXxHuyecKne
COOPYXKEHHUS HOJDKHBI ONIPENeNnsiThCA Ha OCHOBE
CTaTUCTHYECKUX JAHHBIX O (PUSHKO-MEXAHNYECKHUX
CBOMCTBAaX Jbla, THAPOMETEOPOJIOIrMUYECKHUX U JIe-
JIOBBIX YCIAOBUSIX B pailoHe COOPYXeHUs N EpU-
OLa BPEMEHU C HAKOOJIbILIMMHU JICHOBLIMU BO3ACH -
CTBHAMH.

5.2. TIpoYyHOCTHbLIE XapaKTEPUCTUKM JIbIA NPH
cxatun R, n msrnGe Rf, MlIla, ocHoBHble NpoY-
HOCTHBIC XapaKTCPUCTUKH, ONpele/siompue 3Ha-
YEHME JICAOBOM HATPY3KM, CIAEAYCT BbIYUCIATDL MO
dopmynam:

(114)

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

rae N — KOnU4ecTBO COEB OAMHAKOBOM TOM-
HMHBI, Ha KOoTopble pa3buBaercsa (o
TONIIIIMHE) paccMaTpHBaeMoe eAsiHOe
nojne, npu 3toM N = 3;

C — cpenHee (apuMeTHUECKOE) 3HaYeE-
HHE MPOYHOCTH ITbJIa HA OiIHOOCHOE
CXKAaTHUE MPH NEPEXo/ie OT NIacTHYeC-
KOTrO pa3pylleHus K XpynKO-IUIacTH-
yeckomy, MIla, B i-M cnoe npm TeM-
neparype f,, onpeaeisseMoe No OlbiT-
HbIM JIaHHbIM (METOJHKA HCNBITAHUH
Jibla HAa ONHOOCHOE CXAaTHEe HaHa B
npui. 5);

A, — AoBepuTeNbHasA TpaHULA Cly4yailHOM
norpewHoct onpeaeneHuit C, MIla,
ornipeaensieMast METOAAMH MareMaTH-
YeCKOH CTATHCTHUKH MPH 3aJaHHBIX
3HAYEHUAX 10BEPUTETBHON BEPOSITHO-
CTH O ¥ KOJIMYECTBE NapaieibHbIX
M3MEPEHUl (YMCNe MCIILITAHHBIX 00-
paslOoRB) A,

C,n A, — cpeanee (apMpMeTHYECKOE) 3HAYEHHE

HPOYHOCTH JIbAa HA OAHOOCHOE CXKa-
THE TIPKA TIepexo/le OT MAACTUYECKOro
pa3pylueHRs K XpYNKO-NAaCTUYECKO-
My, MIla, B HMXHEM cjlo€ paccMmar-
PHBAEMOrO JIEATHOTO TOJs 1IPU TEM-
niepatype f, 4 JAOBEPHUTEJIbHAS IPaHU-
1ia CAy4ailHON MOrpewHoCTH onpele-
nenuit C,, Mlla, onpeaensemple Fax
xe, Kak C; ¥ A,

IIpu OTCYTCTBMM ONBITHBIX AaHHBIX HOMYCKa-

eTcst NpuHUMarth 3HadeHus (C, + Ai) no rabn. 27

u 28.
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Tabauuma 27

Temnepatypa 1b1a B i-M coe J1eAsHOro noas 7, °C

Tun KpUCTATHUECKOH CTPYKTYphI 0 -3 -15 -39
MPECHOBOAHOTO JibAa

3nauenus C, £ A, MIla, npyn o = 095, n =5

3epHHUCTBHIN (CHEXHDIM) 1,2+ 0,1 3,1 £0,2 4,8 + 0,3 5,8 +04
IIpusMatuyeckuii (CTonOYaThIil) 1,5+0,2 3,5+0,3 53+04 6,5+0,5
BoIOKHMCTEIH (LIeCTOBATO-UIrONBYATDIN) 0,8 +0,1 2,0+0,2 32+0,3 38+ 04

I, — TeMIepaTypa JibAa B i-M CJloe JeasHoro nons, °C, onpenensieMasi O ONMBITHBIM NAaHHBIM, 4 TIPH UX OTCYTCTBUM -— TIO
dopmyne

=1z, (116)
rge f, — TeMmIepaTypa ibia Ha rpaHuue Bo3iyX (WM cHer) — nen, °C, onpeaeiseMas METOaMM TEMSo- ¥ MaccoofMeHa Io
IAaHHBIM O TEMMEPAType BO3AYXa, TONUMHE CHEXHOTO MOKPOBA U CKOPOCTU BETpa WIHM IIpUHUMaemas paBHOM cpel-
HECYTOYHOI TeMIEPaType BO3yXa 10 MOMEHTA pacyeTHOTo BO3AeHCTBHsA JIbJa HA COOPYXEHME NPU JAHHOI TOMUIKHE

apaa: 0,5 M —3aScyr; 0,75 M —3a 1l eyt 1,0M —3a 19 ¢cyr; 1,5 M — 3a 43 ¢cyr; 2,0 M — 3a 77 ey

2, — pacCTOsIHME OT IPAaHMLBI JIe1—BOJa IO CEPEAUHBI i-TO COA B AONSAX TOMLUMHBI JCISHOTO TIOJS.

ITpuMmedanue. BnepHoa BeCEHHETO NcAOX0Aa AOTIYCKaeTCss NpuHuMath ¢, = 0 °C npu mepexofie TeMIepaTyphl BO3AYXa
4epe3 HOJIb I0 MOMEHTA PACYETHOTO BO3AEHCTBYS JIbIa HA COOPYXeHHE NPK AaHHOM ToiumHe abaa: 0,5 M — 3a 1 cyt; 1,0 M — 3a
Scyr; 1,5m —3all eyt 2,0 M — 32 19 cyT.

Tadonuua 28

KonndectBo Xuaxoii ¢asel B i-M cJioe JedsHOro nons v,, %o

Tun Kpucrainnyeckon 1 10 25 50 100 200
CTPYKTYPBI MOPCKOTO JibJa

3Hayenuns C, A, MIla, npu o0 = 0,95, n =5
6,0%0,5 341+04 1,6 £0,2 1,0 £ 0,2
39+ 04 1,9 £ 0,2 0,7 +0,1 0,4 +0,1

0,8+0,2
0,3+0,1

8405
6,0 £0,5

3epHNCTHII

BosokHucThIil

V. — KOJIMYECTBO XUAKOM a3sl B j-M CJioe JIeASHOTO NoJisk, %o, onpeaenseMoe 1o «OKkeaHorpaduueckuM Tabauuam» spu
3aJaHHbIX 3HAYCHUAX TEMITEPATYPH! M COJNIEHOCTH JIbJA [, M S,

t, — TeMIlepatypa Jibaa B i-M cJIoe JieAsiHoro noss, °C, onpeaesnsieMas 1o ONBITHHIM JaHHBIM, a IIPH MX OTCYTCTBUM — IO
dopmye

L=, — )zt 1, (117)

i

rae t, — TeMIlepaTypa Aika Ha IpaHuile JeA—Boaa (Temiiepatypa 3aMep3anus), °C, onpenenseMas 1o «OkeaHorpaguueckum
TabnMuamM» NpH 3aIaHHOM 3HAYEHHH COJICHOCTH BONBI S,
t,z — oGo3HaueHus Te Xe, 4To B (opmyne (116) Tabn. 27;
5, — COJIEHOCTB JIblIa B i-M CJIO€ JICAAHOTO TIOJNSA, ONpENeNsieMast 110 ONKMTHLIM JAHHBIM, a IPH UX OTCYTCTBMM ApUHMMa-
€Masl OIMHAKOBO# MO TOJIMHE IO ¥ paBHOH 0,2 5, /IA Nbia BO3PAcTOM [0 ABYX Mecales wiH 0,15 s, ana nbia
BO3pPAcTOM Jf(Ba Mecslla U Goee.

5.3. Pacyernasi TolKMHA POBHOIO JIbJA Ay, M, JUISL MOPCKOTO JIbIa — MaKCHUMAJIbHOM TOMILM-

NMPUHUMAETCSA PABHOM:

JUIS1 IPECHOBOIHOIO JibJa €BPONEHCKOH YacTh
Poccum u B paitoHax CuOHpPH, pacIIONOXEHHBIX 0X-
Hee 65° cesepHo# mMpoThl, — 0,8 OT MakcHMManb-
HO¥ 3a 3UMHMWIA NMEPUON TOMWMHELL Abaa 1 %-Ho#
obecrne4yeHHOCTH,

151 paifoHOB a3uarckoi yactu Poccum, pacro-
JIOXEHHBIX MexXay 65° u 70° ceBepHO# IUMPOTHI, —
0,9 oT MakCMMaIbHOM TOMWMHBI Jbga 1 %-Hou
00eCcIe4YeHHOCTH;

IS pailoHOB a3uarckon vactu Poccumu, pac-
MOJIOXEHHBIX ceBepHee 70° cepepHOit HIMPOThI, —
MaKCHMaIbHOM ToMuuHe nbaa | %-Hoi obecne-
YEHHOCTH;

He abaa 1 %-Hoi 0becnedeHHOCTH.

B 3uMHHIT BEPUOJA B CIIyYae CMEP3aHUS COODY-
XKEHMS C JIeAsAHbIM MoJieM 32 3 cyT U Oonee 10
MOMEHTA PaCUETHOIO BO3ACHCTBHS JIbA HA COOPY-
XEHME TOJILLMHA JIbAA Ha TPAHULIC COOPYXKEHUE —
nieA NPUHUMAETCS MO JAHHBIM HaTypHBIX HabJIio-
JeHui, a NIPU UX OTCYTCTBMM NOMYCKAETCSA TOJ-
UIMHY [IPUMEP3NIEro K COOPYXEHHIO JIbJa CYNTATh
paBHoi#i 1,5 A,

5.4. Crpoenue neastHOro nojs (1o ToAlluHe)
ONpEAENAETCs 110 JAHHBIM KpUcTautorpaduiecko-
TO UCCJICIOBAHMS, A TIPK MX OTCYTCTBMM JONYyCKa-
€TCA IPUHUMATD:

NIEASHON MOKPOB OTKPbLITBIX 03€p, BOAOXPAHH -



JIMII ¥ KPYMHBIX PEK COCTOMT M3 3€PHUCTOTO M
NPU3MATHUCCKOIO JIbAOB,

NeASIHOW NOKPOB MOPEN U YCTBEBBIX YYAaCTKOB
PEX, BNAnAIONIMX B MOPsi, COCTOMT U3 3EPHUCTOTO
Y BOJIOKHHMCTOI'O JILAOB.

IMTpumeuanusa 1. TomumHa cOs 3epHUCTOrO LA,
pacrionaraoLierocsi B BepxHe#t 4acT JIEASTHOTO 1OKPOBa, OT-
HOCHTCS K TOJLIMHE C0S NPH3MaTHYECKOrO WM BOJOKHHC-
TOrO Nbaa Kak | : 4.

2. Hacrosmue TpeGoBaHMS paclipOCTPaHAIOTCS Ha mpe-
CHOBOJHbBI{ U MOPCKOH OJHOMCTHUH JICH.

3. JlosecpuTenbHas BepOSTHOCTh 3HaYeHMIt R, M R, npu
pacyerax JieoBbIX Harpy3ok Ha coopyxenus II u HI knaccos
npuHsita o = 0,95, a e coopyxenuit | xiacca npu cooTBeT-
CTBYIOIIEM 0DOCHOBAHMM ClledyeT Ha3Ha4aTh GOJAbLUYIO AOBE-
PUTENBHYIO BEPOSTHOCTD, HO He Bhiuie o = 0,99.

4. ITpn nepBoi MOABUXKE PEYHOrO JEATHOTO TOKPOBa
3HayeHus R, 1 Rf, onpeacneHusie no dopmynam (114) u
(115), Heo6XOMMMO YMCHBLIATh YMHOXEHHEM MX Ha KO3(-
dbuumeHT, npuHUMaeMbii (ipu oo = 0,95): s pek 6acceiHa
Cpexantero u BepxHero AMypa u wra 3a6aiikanest — 0,45,
wis pex Gacceitna Huxuero Amypa, Cpenteit Jlensl, Euu-
cea no Enncedicka, O6u 1o OKTaAGpHCKOro u cepepa €Bpo-
neitckoit yact Poccnu — 0,5; s pek 6acceiina BepxHero
HOuenpa, Bepxueit Bonrn, Kamst u To6ona, unsosbs doHa,
Bonru, Ypana u O6u, mexaypeubss O6u u Enuces, Bepx-
Helt Jlensl, AnjaHa U KpaliHero cesepo-Boctoka Poccuyu —
0,64; nns HIKHUX TeueHH EHMCed M JIeHB! M peK X MeX-
nypeusst, pex bacceiiHa AiTas, HeHTpa, CeBepo-3anaga
I0I'0-BOCTOKA €Bponeickoit yactu Poccun — 0,83,

HATPY3KHU OT JEASHBIX NOJIEM
HA COOPYXEHUS

5.5. Harpy3Ky Ha Bo3aeiCTBUE IBIXYLLIUXCS
NEASHBIX NOJeH Ha COOpPYXEeHHUs C BepTUKAIbHOI
IepeaHei rpaHblO HEOOXOMMMO ONPEACIIATD:

Ha OTACJIbHO CTosLIyIo onopy (puc. 35) ¢ ne-
peaHel rpaHbiO B BUIE TPEYTOJIbHUKA, MHOTOTPaH-
HHKa WIH UMJIMHAPUYECKOTO OYEPTaHUsA Fc, » MH,
o dopmyse

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

Ha CEKLIMIO TIPOTSDKEHHOIO COOPYXeHHs (pHc. 36)
F. _, MH, no dopmyne

W
F,, =0,07vh, JAK,R,, (119)

Tae VvV — CKOPOCTb JBMXXEHMS JICHSHOTO IOJS,
M/C, onpenensieMas Mo JAaHHBIM Ha-
TYPHbIX HAO/MOACHUM, a TIPU UX OTCYT-
CTBHUHM JOIYCKAETCH IIPUHUMATD €€ paB-
HO¥:

U1 peK ¥ TIPWIMBHbBIX Y4ACTKOB MO-
peit — CKOPOCTH TE€YE€HHS BOJIbI;
IUIs1 BOBOXPAHWIHLL ¥ Mopeit — 3 %
3HAYe€HHsA CKOPOCTH Betpa | %-
HOlt obecnie4eHHOCTH B pacyer-
HbI! IEpHUOJ BPEMCHH

m — xo3ddunueHT GopMbl OMOpHI B IU1a-

He, NPUHMMAaeMBbIit 1o Taén. 29;
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Puc. 35. CxeMa NpUNOXKEHHUs HATPY3KH OT JBHXKYLIErO-
Cs1 NIeASTHOTO MOSIA Ha OTAENBHO CTOSLLYIO BEPTHKATb-
HYIO ONOpy

Puc. 36. CxeMa npunoxeHust Harpy3kKy OT ABHXXYBIETOCs
JIEASHOTO MO HA CEKLIMIO COOPYXKEHUS
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Tao6nuua 29

[ng onop ¢ nepexHeil rpaHbio B BUAE

Kﬁ:{gﬂ"’ TPEYTONBHHKA C YIIOM MHOTO-
(opyps | A0CTPEHMA B Mate 2y, rpan rpa:;:xa npsivo-
OTIOpHI B TOMb-
mgﬂe HONyLMp- y}mxa
45 1 60 | 75 | 90 | 120 | kyapHoOro
ouepTaHus
m 0,4110,4710,52/0,581 0,71} 0,83 1

[TpuMeuanne B cilyyae BHe3amHON MOABIKKM
CMep3LIErocst C ONopoil NEAAHOTO NOJSI VIS OHOpH C Nepe-
JHeW IpaHbio B BUAE TPEYTONbHMKA U MPSMOYTONLHUKA TIpH-
HUMacTCa m = 1, WIS onop ¢ NepeaHeil IPaHbio B BUIE MHO-
rorpaHHHKa WIH MONYUHPKYJIBHOrO ouepranus m = 1,26.

A — MakcumaJbHasd IUIOWAaAb JeASHOro
noag (MM CyMMapHas IUTOLHAAb He-
CKOJIBKUX JIEOSAHBIX MOJIeH, OKa3bIBa-
IOWIMX AaBjaeHMe Hpyr Ha apyra) 1 %-
HOIt o6ecrneyeHHOCTH, M2, onpenens-
eMas 10 HATYPHBIM HabGIIIoIeHUAM;

k, — x03pObULMENT, NTPUHUMAEMBIH IO

Tabn. 30;
k, — x03bdULUHEHT, NPUHUMAEMbBIA 110
Tabm. 31;
Tabawuuma 30
3uauenne b/h, 0,3u 30 u
me-| L | 3 [ 10| 20 (6onee
Hec
wnpe-1 53 13,112511,911,6 1,3
CHOBO[I-
HOTO
Ko3¢-|nena
duum-
eur k. |Amgmop-{ 57 13,6130]23[1,9] 15
b CKOIo
Jabpaa

b — 1MpyHa OTIOPHI WM CEKIHU COOPYXEHHS 110 (PPOH-
TY Ha YPOBHE IEHCTBHUSA /1bla, M.

Tadonumuya 31

3Haue- 1077 1

c1n-5] 1074 — _ 51072
.10~5 315.10-3
;mecﬂ menee| > 10 _ 5-107* 1077|510 6onee
e)

Koap-| 0,1 0,9 1,0 0,8 0,5 0,3
bruu-

€HT Kk,
€, — 3(dexTHBHAA cKOpocTh AedopMailnM NbAa B
30HE ero B3aMMOZEWCTBHA C OMOpPOH, ¢!, on-
peaensieMas no dpopmyie
e, = v/kb, (120)
rme  k, — xoadduunenT, npuHUMaeMEIil ipu b/h, < 30

paBubiM 4, a npu b/h, 2 30 — 2.

Y — IOJOBWHA yINa 320CTPEHUS TiepeaHe
rpaHy OHOPHI B TUTaHe Ha YPOBHE neit-
CTBHS JIbla, rpad (Ui OMOpbI € nepe-
JIHEH IpaHbI0 B BMJIE MHOIOTPAHHMKA
WIH NOJYLIMPKYJABHOTO QUepTaHHst He-
00XoAMMO IMPUHMMATh Y = 70°).
ITpu 3TOM Harpyska Fc'p, onpeneyieHHas Mo
dopmyie (118), He MoXeT GbITH OObIIIE HATPY3KH

Fb'p, MH, onpeaensiemoii o dopmyne
Fb'p = mkk R bh, (121)

a Harpyska F, , onpenenennas no ¢opmyse
(119), He MoxeT OGLITL 60JIbLIIE HATPY3KU Fy MH,

olipeaeasaeMoit 1o ¢popmyse
F,,, = kk R bh, (122)

rie k — ko3bduuHeHT, NpUHUMAEMBIH I10
Tabn. 32.

Harpysky OT BO3#eiCTBMS JNEAsIHOTO IIOJS
Ha OTOpY ¢ nepeAHEN rpaHbiO B BUIE MPAMOY-
roJIbHMKA CJedyeT OIpeAensiTh mo (Qopmyse
(121).

R_v h,— 0bo3HayeHys Te e, yTo B . 5.2 1 5.3.

Tabnuuma 32

3uavenue b/hyl 0,3 u 0w
(uu nf/hd) MEHee 1 3 101 20 Gonce

Kosdpuuumenr k| 1| 091081061 0,5 04
(wmu k)

5.6. Harpysky OT BO3AEHCTBHUS HBUXKYLLIETOCS
JIEASTHOTO TIOJISL Ha OTHE/BHO CTOSIIIYIO KOHHYeC-
Kylo onopy (puc. 37) 1M KOHHYECKHIl JlIeIope3
MOAYUUPKYABHOr0 OYepTaHUsA NPH OTCYTCTBUU
CMEP3aHMs CO IBAOM HEOOXOMMMO ONpeaesTh 1o

dopmynam:
a) TOPU3OHTAJIbHYIO COCTaBISIONIYIO Harpy3-
KH F;lyp, MH,
F,, = [k, R + k, ,pghd* +
+ kh.3pghd(d2 - dzy)]k}m; (123)

6) BEPTHKAJNBHYIO COCTABAAIOILYI0O HArpy3KH
MH,

F,, = k,\F,, + k,pghfd® — &%), (124

F

v.p

a Ha CeKUMIo oTKOocHOro mpoduasa (puc. 38)
WIH OTAENBHO CTOSIIYI0 OMOPY NPSMOYIOJBHOTO
CeueHMsi C HaKJIOHHOM mepe/iHei rpaHbio no ¢op-
MyJaMm:

a) TOPM3OHTAILHYIO COCTABSIONUIYIO HArpy3-
ku F,, MH,

F, = 0,1Rbh tgB; (125)
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Puc. 37. Cxema NIPUIOXEHHS HATPY30K OT JBIDKYLLETOCs
JIEZAHOIO 110/ Ha OTACJIBHO CTOALLYIO KOHUYECKYIO OIOpY

Puc. 38. Cxema npisioXeHus Harpy3oK OT JBHXYLLETO-
cs JIEAAHOIO 10JI1 HA COOPYXEHHE OTKOCHOTO NMpOduTs

0) BEPTHKANBbHYIO COCTABJIAIOUIYI0 HaIrpy3KH
£, MH,

F, = F,ctgp, (126)

v

rne k. kyy — KO3(1)(I)PIL[HCHT]>I’, NMpUHKMa-
emble 1o Taba. 33;
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k

w3 Kna koo K, — KOIDOULMEHTDI, NPUHUMA-

eMblie no Tabn. 34;

P — TUIOTHOCTb BOIBI, KI/M3;

g — YCKOpeHHe CBOGOAHOrO mna-
nenms, pasHoe 9,81 m/c?;

d — nAuaMeTp KOHyca IO Bartep-
JIUHVH, M;

d, — BEpXHMI AMAMETP KOHYCa, M;

B — yros HaknoOHa O6pa3yroLueii
KOHYca (1epeiHei rpaHy co-
OpPYXeHHs OTKOCHOro Mnpo-
¢unsg) K ropu3oHTy, rpai;

Rf, h,u b — 0003HaYeHHs Te Xe, YTO B

m. 5.2,5.3u 5.5

Taonannga 33

3uavyenne| 0,1 |05 1 1| 5 | 10 | 25| 50100

pgd’
Ry

Koadodu-
LMEHTBI:
k, | 1,616 1,7(1,9}2,1[25(29}3,5

k,, 10,31[0,2410,21/0,11]0,08{0,05| 0,02{0,02

Tabnnna 34

3Hauenue B,] 20 30 | 40 ) S0 § 60 70
rpax
Koadduuu-
€HTBHL:
ky 0,251 0,27 | 0,31 | 0,36 | 0,46 | 0,67
k4 07109 {1,318 26153
k,, 221161 1,1108 105103
k,, 0,04110,0420,0390,034 10,026 {0,017

HpuMeyan ue. JauHbie 3T0I TaOIUUBI COOTBET-
CTBYIOT K03hGDUIMEHTY TPeHHS! MEXIY AbIOM U COOpYXe-
HHUEM, pasHomy (,15. ]

[Tpumeyatue. Bcayiae DOABUKKU cMCp3LUErocs ¢
KOHHYECKHM COOPYXCHHEM JNICAAHOTO IONA TOPHIOHTANLHAA
cocTap/giowas Harpysku £, 2 MH, onpenensiercs kKak Ha Uu-
JIKHAPAYECKYIO OIOpY € pacyeTHOH IMMPUHOW b, paBHON AM-
aMeTpy KOHyca Ha YpOBHE OCHCTBUS /bia, 110 ¢GopMyne

F,,J= kBFb,p, (127)
rae k’3 — K03 dHuMeHT, NPUHAMaeMbliT 110 Tabi. 35;
F,, — o6o3Hauenne 10 Xe. YTO B 1. 5.5.

BeprikanbHas coctasnsiowas Harpysku F, | B 9ToM ciiy-
Yyae OTi CYTCTByeT.

Tabauua 35

Yron HaknoHa obpasyowen| 45 | 60 | 75 | 90
KOHyca B, rpax

Koadduumnenr kﬁ 06 10709 1
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5.7. Harpysky oT BO3neHCTBUS IBMXYLIErocs
JIESHOTO TI0JIE HA COOPYXEHHE, COCTOALLEE U3 CH-
CTEMbl BEPTHKAJIbHBIX KOJIOHH Fp , MH (puc. 39),
HeoBXoauMo Orpeaessith No bopmye

F, = anIKZE,,p, (128)
rae n, — ofuiee YMCI0 KOJIOHH B COOpY-
KEHUU,
K, — koadpduument, onpenensemslii
o popmyne
K =0,83+ 0,171,712 (129)
K, — xosddunuent, npuHHMaeMbIi
110 Tabu. 36;
hy Fy, b k — obosnaienus te xe, 4To B . 5.3
uSs.5.
Tabauupa 36
3Hayenue b/a 0,lu 0,5 1
MCHCC
k, k
Koadpuunenr K, 1 0,55+0, 457 7{”-
a — LIar KOJIOHH, M;
k, — ¥03(@HMLUMEHT, IPUHAMAEMBLH 110 Tab. 32
npu (n B)/h;
nf — YHCJO KOJIOHH B NI€PBOM psify IIO CprHTy
COOpYXeHHNs.

IIpumeyan ue 3Hadenus kosdodunmenta K|, onpe-
neneHHble o Gopmyne (129), cooTBeTCTBYIOT KO3DdULMERTY
BapHalMK Npeaena NPOYHOCTH JIbAA NPH OHOOCHOM CXAaTHH,
pasHoMy 0,2.

Y -~ 3
<

N -

7 -

Puc. 39. CxeMa npuioKeHHs1 HATPY3KH OT ABHXKYLIETO-
Cst JIEOSHOTO MO HAa COOPYXEHUE U3 CHUCTEMBL BEPTHU-
KANbHBIX KOJIOHH

5.8. Harpysky ot Bo31eiiCTBHsI OCTAHOBHUBILIC-
rocsi JICASIHOTO 10N, HABAJIMBAIOLIETOCA Ha CO-
OpYXEHHe APH AEHCTBMH TEUYEHHs BOAB U BeTpa
F, MH, neob6xomumo onpenensats no gopmyine

F=@+p,+p+p 4 (130

B KOTOPOH BEAMYMHBI P, Py, P; U P, o MITla, on-
penensiorcs no hopMynam:

p,=5-107%2 (131
hv?
) - 5 . 10—4 'd Y max ;
P - (132)
=92 1073 j; (133)
Pua=2" 10782, o (134)

rae v, — MaKCMMajbHas CKOPOCTb TEUEHHUs
BOJBI OO0 JbIoM | %-Hol obecne-
YeHHOCTH B NEPUOL JEAOX0na, M/C;
V, max — MaKCHMajbHasi CKOPOCTb BETpa B ne-
puog Jjenoxona 1 %-Hoit obecneyeH-
HOCTH, M/C;
L, — cpemHas mimHA IEASTHOTO MO MO Ha-
MPaBIEHHIO [I0TOKA, IPUHUMAEMas 1o
HaHHBIM HATYpHBLIX HaONIONEHHIA, a
ApH UX OTCYTCTBHH JUI PeK JOMycKa-
€TCA NPUHUMATh L, paBHO# yTpPOCH-
HOH LUUPpHHE PCKH, M;
{ — YKJIOH ITOBEpXHOCTH TMOTOKA;
h;m A — 0Go3HayeHus Te Xe, 4To B nn. 5.3 u 5.5.
TTpn s10M Harpyska £,, onpeaencHHas no ¢op-
myne (130), He Moxer ObiTh GONbILE HATPY3KH F,
onpeneneHHoit no dopmyne (122) npu &, = 0,1.
fMTpumeyanue PacyeTHas WMPHHA JIENTHOTO IO
NPUHHMAETCA NO AAaHHBIM HATYpHBIX Haﬁ!ﬂ()}lel—ﬂdﬁ, a anAa 3ar-

BOPOB WIH aHANOTHYHbIX coopy)KeHuﬁ — He Oonee UINPpUHDbI
INposeTa COOPYKCHUA.

5.9. Touky npuIOXeHUs PaBHOAENCTBYIOLIEH
JIEJOBOH Harpy3kH, ONpeacjeHHOH COrjl1acHoO
. 5.1 — 5.4, HeoGXoMMMO NPUHUMATh HUXE pac-
YETHOTO ypoBHs Bodbl Ha 0,2 A, B 3UMHMIL NEpH-
Ofi, a B IIEPMON BeceHHero senoxoaa — Ha 0,4 4,

Harpy3ku Ha coopyxeHHs] OT DBHXKYIHEToCs
TOPOCHCTOTO JIASIHOTO T10JIs1 HEOOXOAUMO yBEJU-
YHUBaTh YMHOXEHHEM MX Ha KO3bdHUUMEHT TOpO-
CHCTOCTH K,, NPMHUMAEMBIii DaBHBIM:

wist AzoBckoro, Barruiickoro, Kacnuiickoro,
Yepuoro n AnoHckoro mopeit —1,3;

st benoro, BepuHropa, Apktuueckux u Janb-
HEBOCTOYHBIX Moped — 1,5.

L1t Mopeii ApKTHYeCcKOro U [[anbHEeBOCTOUHO-
ro 6acceiHOB HArpy3KHM Ha COOPYXEHUSI OT TOPO-
CHCTOTO JIbAA YTOUHSIOTCS 10 ONBITHLIM JaHHBIM.

I1pu cooTBeTCTBYIOLEM OO0CHOBAaHUH AOIYC~
KaeTcsi MPUHMMATh 18 9TUX MOpel k, = 2.

HAI'PY3KHM HA COOPYXEHHUSA
OT CIUIOIIHOTO JEAAHOI'O IIOKPOBA
IIPH ErO TEMIIEPATYPHOM PACILIHPEHUH

5.10. I'opu3oHTaNBHYIO JMHEHHYIO HATpy3Ky
g, MH/m (3a 1 M winHBI 110 HPOHTY MPOTAXKEH-
HOrO COOPYXEHHA), OT CIUIOIHHOTO NeASHOro Mmo-
KpPOBa NPH €ro TEMIEPaTYPHOM paclIMpPeHNH He-



00X0OUMO NIPUHKUMATh paBHOH HaubOJbLIEMY 3Haye-
HMIO M3 MOJYYEHHbBIX 38 pACCMAaTPHBAEMbIi PSil JIET.
3HavyeHUsd ¢ ONpEncsioTes: 1o rpacdukam
(puc. 40) npy 3aXaHHBIX 3HAYEHHSAX Tepernanos
TEMIEPATYPbl Bo3Myxa A6, °C, ¥ COOTBETCTBYIOLIMX
MM PEAbHBIX H NPUBEIEHHBIX TONIUMHAX JbIA /i, M,
uh,, M.
3HaueHUa A cienyeT BhIOMparh M3 rpaduka
X0ma TEMIIEpaTypbl BO3AyXa MO AaHHBIM CPOYHbIX
HaOJIIOJeHUI B JICAOCTABHLINA NEPUOA 1Sl KAXIO-
IO TO/Ia M3 paccMaTpMBaeMoro psiaa Jier (30 net u
Gosee) npu UIMTEABHOCTH MEPENANOB OT 5 4YACOB
2o 20 CYTOK.
3HavyeHns i, IPUHUMAIOTCS PABHbIMU CPETHUM
TOJILIMHAM Jiblla 32 BpeMst TMepenana TeMIepaTyphbl.
3HayeHuA A, M, HEOOXOINMO OTIPEAENSATH O
¢Gopmyiae
hyy=h, + 1,430 + h,, (135)

rae  h_ — CpenHsisA TONILMHA CHEra 3a Bpems fie-
peltana TeMrepaTypbl, M;
h, — moGaBoyHas TONLUMHA JIbAA, M, MPH-
HHUMaeMad 1o tabn. 37.

g, MH/m A8 = 10 °C
0,2 oS o N 4\;)‘\4\\
0,1 ‘
0
02 04 06 08 11 1,2
h, M
g, MH/M A8 = 20 °C
0,4 "
WArare 4
0,2 S, ,}ﬂ&
O 1
0,2 0,4 0,6 0,8 1 1,2
h, M
g, MH/m A0 = 30 °C
0,6 )
© & N/
Sy Y A 4
0,4 7 / / G
0,2 // /
/%
0

0,2 04 06 0,8 1 1,2
Puc. 40. I'padux 3HaYCHMIT TUHERHOM HArPy3KH ¢

5.11. Harpy3sKy OT BO3IEHCTBUS JICASHOIO Mo~
KPOBa Ha OTAEJIBHO CTosiiee coopyxenue F, MH,
Heobx0aMMo onpelesiTh no hopmyse

F, = kgb, (136)
rie  k, — Ko3pPULHEHT, NPHHUMaeMblil 110

Tabn. 38;
bn g — obGo3HayeHWs Te XKe, yTo B I, 5.5 1 5.10.
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Tabauua 37

Cpemisiss CKOpOCTh ﬂ,06aB(3‘1Haﬂ TOJUMHA fbAa ., M, NPU
BeTpa 3a Bpems | CPEAHEN TEMIepaType Bo3ayXa 3a BpeMS
Nepenata Temmepa- nepenana Temrepatypst 6,, °C
PH Y, W 0 ~10 -20
0 0,57 0,46 0,39
25 0,32 0,26 0,22
5 0,16 0,14 0,12
10 0,05 0,05 0,05
20 0,01 0,01 0,01
Ta6nuua 38

50 | 75 {100
14 | 17

3nayeHue L/b 151157} 28
Kospduument k| 1 | 2| 4 6 | 10

L — PACCTOAHME OT OTHCIABHO CTOSALIECTO COODYXCHHUA
1o Gepera WM NMPOTAXKEHHOTO COOPYXEHMS, M.

Ipu sTOM Harpyska F,, onpenenerHas o ¢op-
myne (136), He MoXeT ObITh OOMBIIEC HArPy3KM
Fy MH, onpeaensieMoir mo dopmyne

F,, = Rbh, (137)

1,
me R — obosHayeHue TO Xe, 4To B I1. 5.2.

5.12. Touky npuioxXeHHS PaBHOACUCTBYIOILICH
JIEJOBON HArpy3kKH, OnpefesieHHON CornacHo
mm. 5.10 1 5.11, HeOOGXOAMMO NPUHHUMATE HIDKE pac-
YETHOro ypoBHA BoIbl Ha 0,25A,.

HAI'PY3KH HA COOPYXEHUA OT 3ATOPHbBIX
M 3AKOPHBIX MACC JIbJA

5.13. Harpy3ky oT IBHXYLUEHCA 3aTOPHOM Mac-
CHI Jibjla Ha OTAENBHO CTosmylo onopy F, , MH,
HEOOXOIMMO ONpenenaTh no ¢popmyrne

F,,=0,5mR, bh,, (138)

tae R,, — HOpPMAaTMBHOE CONPOTHBICHUE 3aTOpP-
HOIi Macchl baa cmstvio, MIla, on-
penenseMoe No JaHHbIM HaTYPHBIX
HabioneHHUil, a P MX OTCYTCTBHM
JIONYCKAeTCsl IPHHUMATh PABHBIM:
JUIS1 yYacTKOB PCK ceBepHee JMHUK Bop-
Kyta — XaHrbi-Mancuiick — KpacHo-
ApCK — YnaH-Yn3 — bnaroseiueHcK —
HukonaeBck-Ha-AmMype — 0,45 MTITa;
MeXIy JIMHUsIMH Bopkyta — Xanrel-Man-
cuiick — Kpacnosapek — Yaan-Ym —
BnaroselieHck — HukonaeBck-Ha-AMy-
pe U ApxaHrennck — Kupop —
Va —¥Ycm-Kamenoropek — 0,35 MIa;
10XHee JIMHUM ApXaHrefiibck — Ku-
poB — Yda — Ycrp-KameHoropck —
0,25 MTTa;
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h,, — pacyeTHas TO/MUMHA 33TOPHOI MACCHI, M,
onpeaeasieMast Mo NaHHBIM HATYPHBIX
HabIIOACHMIA, A [IPK MX OTCYTCTBHHM IO

dopmyne

h,;, =aH,, (139)

rie  a; — Ko3hOOUUUEHT, NPUHUMAEMBIH TIO
Tabn. 39;

H,, — cpeaHss TiyGHHa peku Bbillie 3aTOpa

IIPY MAKCUMAJTBHOM PacxXojie BOAKI 3a-
TOPHOrO Mepuoaa, M;
m,b — oBo3HaueHMs Te Xe, 4TO B 1. 5.5.

TaGauuma 39

3nHavenue H,; 3] 5|1011572125
Koadduuuenr q; 0,85(0,7510,45}0,40}0,35{0,28

5.14. Harpy3ku oT ABIXYLLEHCS 32KOpHO# Mac-
Chl Ha OTAENBHO crosiyo onopy F, , MH, Heo6-
XOIUMO OTIpEAeNsTh 1o dhopmyne
A i mR, J.bhj, (140)
rae R,; — HOPMAaTHBHOE CONPOTHB/ICHUE 3aXO0P-
Hoit maccel cmsTuio, MITa, onpene-
JIIEMOE M0 JaHHbIM HATYPHBIX HAOmo-
NeHUM, @ NPY HUX OTCYTCTBUM JIOIyC-
KaeTcst MPUHUMATh paBHbIM 0,12 MITa;
h, — pacyeTHas TOMIIMHA 3aXO0pa, M, ON-
penensieMasi o JIaHHBIM HaTypHBIX Ha-
OsoneHUH, a IpH UX OTCYTCTBUM HO-
MycKaercs NPpMHUMATL paBHol 0,8 or
cpeaHei riryOHHbBI IOTOKA IIPH Pacxo-~
[Ie BOIbI 3BXOPHOTO TiepHoaa;
m,b — 0603HaYeHHUA T XK€, 4TO B M. 5.5.

J')

HATPY3KH OT NPUMEP3ILEIO
K COOPYXEHHIO JIEAAHOIO MOKPOBA
NP N3MEHEHUMN YPOBHSA BOJAB1

5.15. BepTukajibHy10 TMHEHHYIO Harpy3Ky (Ha
1 M A1uHB! IO GPOHTY COOPYXEHHUS) OT MPUMEP3-
LIEro K COOPYXXEHMIO JISASHOTO NNOKPOBa MPHU H3-
MEHEHWH ypoBHsi Boabl £, MH/M (puc. 41), neob-
XOI¥MO ONpenessiTh no hopmyne

fo =020 4R, (141)

tae Ay, — H3MEHEHWE YPOBHA BOMbI, M; IIPH 3TOM

hy2h

hoaxy — MAKCHMATBHAS TOMIMHA JEATHOIO Mo~
KpoBa, M, obecnieueHHoCThIO | %.

Ipu 3T0M Harpyaka f,, onpeneneHHas no gop-
myie (141), He MoXeT ObITh OOJBLUE HATPY3KH
St MH/M, onpenensiemoit no popmysne

Saim =0, 007\]4 hr3nax (O jim + Ot fim)> (142)

max®

YB
YBJI &
2

Puc. 41. Cxembl IDWIOKEHHS HArPY30K OT NIPHMED3LIe-
ro K COOPYXEHMIO JIEASTHOTO TOKPOBA NPH U3MEHEHNH
ypoBHs Boxbl (VB)

a — npu nouwxeHuu YB; 6 — npu nossiueHun YB; YBJI —
YPOBEHb BOIBI NIPH JIEAOCTABE

rae  ©,;, — TPEIETbHOE HAMPSLKEHHE B CXATOM
cjioe U3rubaeMoro JeAstHOro Mmo-
kpoBa, Mlla, onpeaenseMoe Kak
(c; + A) AnA HYXKHETO CAOA fENs-
HOTO [TOKPOBA [P TEMIEpaType 7,
B CJTyYae TTOHVDKCHUS YPOBHS BOXBI
WIH /i1 BEPXHETO CJIOS JIEASHOIO
NOKpOBa MpH TEMIEPATYpE ¢, B CIIy-
yae MOBbIEHMS YPOBHS BOIBI;

O, 4im — VPEACILHOE HANPSDKEHUE B PACTsI-
HYTOM CJIOe H3rubaeMoro NeIstHO-
ro nokposa, MIla, onpenensiemoe
Kak 0,3 (c; + A)) ans BepxHETO CNos
JIEMTHOTO MOKPOBa NPU TEMIepa-
TypE #, B CIy4ae TIOHKEHHUS YPOB-
Hs BOABI WM IS HHXHEIo Cnos
JEOSTHOTO TIOKPOBAa NPM TEMIEpa-
TYpe f, B CJTy4a€ NOBBILEHUS YPOB-
HS BOIBI;

¢, A, t, N t,— 0Go3Ha4EeHHH Te Xe, ¥TOo B I1. 5.2,

5.16. MoMeHT CwIBI, BOCIDMHUMAaeMBblit 1 M
NMPOTSDKEHHOTO COOPYXEHHUSA OT MIPUMEP3ILETO Jie-
naHoro nokposa M, MH - M/M, ipu u3MEeHEHHH
YPOBHsI BOIbI (CM. puc. 41), Heo6XoAUMO ompene-
JATB 1o dopMyIre

Ml :2a6hOVhrs;uax, (143)

rae hy, b, — oBo3Hauenus Te Xe, uto B M. 2.15.

I1pu 3TOM MOMEHT ciibl M), Onpesie/IeHHBI 110
dopmyne (143), He Moxer GbiTh GOMbLIIE MOMEHTA
M, ;,, MH - m/M, onpenensiemoro rio gopmyse

2
hmax (Uc,lim + Gt,lim)
Ml,lim = 12 s (144)
T O, fims Oy jjmy — OOO3HAYEHMS TE XK€, YTO B L. 5.15.



5.17. BepTukanbHyl0 Harpy3Ky Ha OTIENBLHO
CTOSIIYIO OIIOpY WIM CBaifHbIA KyCT OT NpuMep3-
LIEFO K COOPYXEHHIO TEATHOrO NOKPOBa NPH U3-
MEHEHUH YPOBHs BOIH F » MH (puc. 42), HeoO-
XOAMMO ONpelensaTs no Gopmyiie

Fy, = kfthzmax, (145)
rae kf — X03pPUUHUEHT, onpelensieMblid Mo
dbopmyse

k= 0,6 +0,15D/h (146)

rie D —nonepedHblid pasMep (IuaMeTp) Omno-
PBI WM CBAWHOTO KyCTa, M;

Ren h pax — ODO3HAYEHHS TE XKe, YTO B MiL. 5.2 1
5.15.

[ p umMe daH u e. [Ipu npsamoyronsHoit Gopme onOph! B
IUTAHE CO CTOPOHaMH b M ¢, M, WIK Uil COOPYXEHHUA, COCTORA-
LIEr0 K3 CHCTEMBI KOJIOHH WM KYCTa CBail ¢ BHELLUHMMM raba-
pHUTaMK ONOPHOI YacTM Ha ypOBHE JeHcYBMS Jbda b u ¢, M,

nofiyckaercst npuHumars D = Jbe, M.

max?

Puc. 42. CxeMbl NIPWIOXKEHUS HArpy3KH OT pUMep3Lue-
ro K OTAENbHO CTOSMICH OMOpe JNEATHOrO NOKPOBa MpH
M3MCHCHHUY YPOBHSA Boabl (YB)

a — 1npy Mouskenun YB; 6 — npu nosbiuenny YB

5.18. BeptHkanbHyi0 Harpy3Ky Ha COOpPYXeHHEe,
COCTOS1{EE U3 CHCTEMBI BEPTUKAIBHBIX KOJOHH,
OT MPUMEP3ILETO K ONopaM JIEASHOrO IOKPOBa MpH
M3MEHEHHMM YPOBHs BOIbI F), o MH (puc. 43), ne-
00X0AMMO onpeaessitTh Mo popmyte

F,p=KF,, (147)

CHull 2.06.04-82* C. 33

—

e |

Puc. 43. Cxema npuinoXeHUs1 HATPY3KM OT IPHMEP3IIE-
TO K COOPYXEHUIO U3 CUCTEMBL BEPTUKAILHBIX KOJIOHH
JICAAHOTO TOKPOBa TIPH MOBBILICHWW YPOBHS BOXLI

(1p1 MOHMXEHNH ypOBHS BOIb cuaa F, s HanpaBjieHa BHH3)

e K — xosdpduumenT, onpeaensieMolil
KaK Npou3BeacHHe KO PuLeH-
T0B K, ny1st k-X KONOHH (TIPUHK-
MaeMbIx 1o rpacpykam puc. 44 npu
3[AHHbBIX 3HAYEHWSX @y, b h_, ),

@, — PpacCTOsAHME OT OCH MPON3BOJIb-
HO BBIOpaHHON OCHOBHOW KO-
JIOHHB! 10 OCH Kk-ii KOJOHHBI
(cM. puc. 43), M;
bn, h_. 4 F, — o0603HaueHHUsT Te Xe€, YTO B
mn. 5.5, 5.7, 5.15un 5.17.

0,9 /

st

/ bR, =1
]
* //
|
|
0,45 I
3 6 9 12 15  2a/b

Puc. 44. I'papuku 3HaueHU#A KoadduimeHTa K,
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TTPHIOXEHHE 1
Obazamenvhoe

BSJAEMEHTbBI BOJIH HA OTKPBITBIX K OTPAXJAEHHDBIX AKBATOPUAX

1. Tlpwu ornipeaeseHUH 3JEMEHTOB BOJIH HA OT-
KPBITbIX ¥ OIPAX/IEHHBIX AKBATOPHUAX HEOOX0AHMO
VUHTBHIBATL CIEAYIOILME BOJIHOOOpasylouine gak-
TOPbI: CKOPOCTh BeTpa (ee BEAUUMHY U Harpasiie-
HHE), NPONCIXKHMTENLHOCTh HEMPEPLIBHOIO OEii-
CTBMs BETpa Hal BOAHOU NMOBEPXHOCTHIO, pa3Me-
pb! H KOHOMIYPAHID OXBAYEHHOM BETPOM aKBa-
TOpuU, penbed THA U IIIyOMHY BOLOEMA C YYETOM
K0/IeOaHHI yPOBHS BO/bI.

2. PacyeTHble YpOBHY BOIbI H XapaKTEPUCTHKH
BeTpa HeOOGXONMMO ONpEJIE/ISTh 0 Pe3yNbTaTam
CTAaTHCTHYECKOM 0O6paboTKH JAHHBIX MHOTOJIETHUX
(He MeHee 25 net) psuioB HaGmOAeHUN B Oe3nen-
HbI€ CE30HbI, OPH JTOM PacUYeTHbIe YPOBHHU BOIbI
JOJIXXHbI OTIPENENATECS C YUETOM IIPHUANBO-OTIIMB-
HBIX, CTOHHO-HArOHHBIX, CE30HHbIX Y TONOBBIX KO-
nebGaHui ypOBHEH.

3. Pacyerhl 21€MEHTOB BOJIH He0OX01MMO Ipo-
H3BOIMTL C YYETOM JEJICHUs BOAOEMa Ha CleayIo-
11e 30HBI IO TAy6uHe: _

ri1y6okoBoaHasa — ¢ raybuHoi d > 0,57, roe
JTHO He BAMSET Ha OCHOBHbLIE XapaKTCPUCTHKH
BOJTH; _

MEJIKOBOIHas — ¢ rayouxon 0,5h, 2 d > d,
TIe JHO OKAa3bIBACT BIUSHHUE HA PAa3BUTHE BOJNH H
Ha OCHOBHBIE X XaPaKTEPUCTUKH;

npuboitnas — ¢ riybuno#t ot d,. 1o dcr’u, B
npegenax KOTOPOH HAUYMHAETCS M 3aBepluacTcsa
paspyuieHue BOJH;

npuypesoBasg — ¢ DIYOWHOH MeHee d,, ,, B
fpeaenax KOTOpoi MOTOK OT Pa3pylieHHbIX BOJH
NEPHOAMIECKH HAKATHIBAETCs Ha beper.

4. [1pu onpedenecHUN YCTOUYUBOCTH M MPOY-
HOCTH TMAPOTEXHUYECKUX COOPYXKEHMHA M HX 2Ne-
MEHTOB pacyeTHYIO 00eCieYeHHOCTh BbICOT BONH
B CUCTEME HeoOXOTHUMO IIPUHUMATE 1o 1aba. 1.

Tadbawmua l

Pacycthas
I'MaporexHUYeCKHE COOPYXKCHUSA OBecneyeHHOCT,
BBICOT BOJIH B
cucreme, %
CoopyxeHHs BEPTHUKAILHOIO Ipo- 1
duns
CxBO3HbIE COOpYXEHUA M obrekae-
Mbl€ NIperpaabl Kacca:
I 1
Ii 5
nnLw 13
Beperoykpenasomme coopyxeHus
Kjiacca:
I, 11 1
I, v 5

IIpodoaxcenue maba. 1

PacuerHas
'MapoTeXHUYECKUE COOPYXEHUS obecreueHHOCTS
BBICOT BOJIH B
cucreme, %
OrpanurenbHble COOPYXEHMST OTKOC-
HOro npodmiIs ¢ KperieHHeM:
OETOHHBIMH TTUTAMM 1
KaMeHHOM HabpockKoi, 0ObIKHO- 2
BCHHBIMHU WIH GacOHHBIMKU Mac-
CHUBaMU

Mpumeyvanusa 1. [Ipu onpenencHUH Harpy3oK Ha
COOpPYXCHHS HEOOXOAUMO NMPUHUMATD BHICOTY BOJIHBI 3aJaH-
HOji_OBECTIEYEHHOCTH B CUCTEME /1, M CPEIHIOI IHHY BOJI-
HBI A; A1 CKBO3HBIX KOHCTPYKLUWH ClieayeT OnpesesaTh Mak-
CHMaJIBHOE BO3AEHCTBUE BOJH ITPH H3MEHEHUHM [THHB pac-
yerHOU BoJHB B Apegenax ot 0,8 ao 1,4A.

2. PacyeTHyio o6ecre4eHHOCTb BHICOT BOJIH B CHCTCMeE
HEOOXOOMMO NPUHUMATh:

1IpH ONpEdeNeH!H 3aMIEHHOCTH TIOPTOBBIX
AKBATOPHH ...eovveeereenranienreesieerevestesecessnsesessesens 5%
TIpH OMPEAESCHUH HAKATA BOMH ...vvoeecnveenennenn 1 %.

3. Ilpn Ha3HaYEHHUN BBICOTHBIX OTMETOK CKBO3HbBIX CO-
OPYXCHHI1, BO3BOAUMBIX Ha OTKPLITHIX aKBATOPHSIX, AOMYC-
KAeTCA PacyeTHYIO 00eCIIEUYEHHOCTL BRICOT BOJIH B CHCTEME
npuHuMath 0,1 % npu HagliexaleM 060CHOBaHHH.

PACYETHBIE YPOBHH BOADBI

5*. MakCUMAIBHBIA PacYeTHEBIH YPOBEHb BOILI
HeoOXOAMMO NPUHHUMATL COIJIACHO TPeGOBAHMAM
CHull Ha npoekrupyeMbie coopyxeHus: (00bek-
To1). IIpu omnpenencHUM Harpys3oK M BO3IEHCTBHIA
Ha I'MAPOTEXHUUCCKHE COOPYXEHHA 00€CIIEUCHHO-
CTH PacYETHBIX YPOBHE# HOJUKHBE ObiTh, HE OoJiee:
wisa coopyxennit I knacca — 1 % (1 pa3 B 100 ner),
I w IIT xnaccos — 5 % (1 pas B 20 ser), a wis
IV xiacca — 10 % (1 pa3 B 10 jieT) 1o HaUBLICUINM
TO/IOBBIM YPOBHSIM B Oe3/ieIHbIi MEpUO.

ITpuMeuanue. Jnsa GeperoykpenutebHBIX COOPYXe-
HUit B 6eUIUBHBIX MOPAX 06eCreuyeHHOCTU pacyeTHhIX YPOB-
Heli HeoOXoABMO NPUHUMATD:

MO HaUBBICWHMM TOAOBHIM YPOBHAM — JUISI TOANIOPHBIX
IrpaBUTaLUMOHHBIX CTeH (BonHo3almTHEIX) 1T knacca — 1 %;
Il xnacca — 25 %; Ana NCKyccTBEeHHBIX NUIAXeii e3 coopyxe-
wuik (IV giace) — 1 %;

110 CPeAHETrONOBbIM YPOBHSAM — JUIsl HOANOPHBIX (BOMHO-
3alMTHBIX) cTeH [V Knacca, 6YH U MOOBOAHBIX BOMTHONOMOB
IV acca — 50 %; mns UCKYCCTBEHHBIX TUISIKEH € 3alliUTHBI-
MM COOPYXeHWSAMH (OYHBI, MOABOXHBIE BOJNHONOMbI —
IV xnacc) — 50 %.

6*. BeicoTy BETPOBOrO HaroHa Ak, M, ciienyeT

NPUHUMATD I10 JaHHbIM HATYpHBIX HAOMIONEHHH, a
MpH UX OTCYTCTBUU (6e3 yuyeta KoHburypauuu Ge-
pPEroBOii JIMHMM NpPU MOCTOAHHOM rnyOHHe nHa d)
IOITYCKAETCA ONpedenaTh o GopMyiie



2
N, =k, — Tk
g(d +0,5Ah,,)
rae o, — Yroj Mexiy HpONdO/JbHOH OCbIO BOAO-
€Ma ¥ HamnpaBieHUEM BeTpa, I'pa;
V,, — pacueTHas CKOPOCTb BETpa, ONPENe/isi-
eMad no . 9%,
L — pasroH, M;

cosa,, (148)*

k, — kKo3OPHUMEHT, NMPUHUMaeMblil 110
Tabn. 2*.
Ta6auua 2%
V.. m/c 20 30 40 50
k, - 106 2,1 3 3,9 4,8

PACYETHDBIE XAPAKTEPUCTHKH BETPA

7. Tlpu onpenie/IeHUH 21IEMEHTOB BETPOBBIX BOJIH
M BETPOBOI'O HaroHa HOXKHBI IPHHMAThCS 00ec-
MeYCHHOCTH PACUETHOTO HITOPMA JJIsi COOPYKEHMIA
I, Il xnaccoB — 2 % (1 pa3 B 50 xer) n 1, IV
xiaaccoB — 4 % (1 pa3 B 25 ner).

Hnst coopyxenuit I u 11 xnaccoB nonyckaercs
00eCIeYeHHOCTh PACUETHOIO 1TOPMa IPUHUMATD
1 % (1 pa3 B 100 eT) npu HamiexaieM 060CHO-
BaHHM.

8*. Coueranue 0beCrieYyeHHOCTH CKOPOCTH BETpa
¢ 00eCTIeYeHHOCTHIO YPOBHS BOMBI ClenyeT NPHHU-
Martb i coopyxenuit I u Il kiaccos, B ToM uucne
JUTS YCIOBUI BOIOXPaHWINILL IPY HOPMAJIbHOM TIOI-
nopHoM yposHe (HITY), corrachHo nn. 5* u 7 1 yroy-
HSTb I10 JAHHBIM HATYPHbIX HAOMIOACHU.

9*. PacueTHyi0 CKOPOCTb BeTpa Ha Boicote 10 M
HaJl TOBEPXHOCTHIO Bofoema V,, M/c, cremyer on-
penensaTtb no popmyne

V, = kakV, (149)*

rae ¥, — ckopocte BeTpa Ha Bhicore 10 M Han
IMOBEPXHOCTLIO 3eMIH (Bogoema), Co-
oTBeTCTBYIOLIAR 10-MUHYTHOMY HHTEp-
Ba/ly OCpEeIHEHHUs1 U 00ECIIeYeHHOCTH,
NpHHUMAaEMoii no 1. 7,

k, — xoapduLIMEHT nepecyera AaHHBIX 10
CKOpOCTSIM B€Tpa, U3MEPCHHLIM IO
crorepy, NpUHUMaeMbiii o GopMy-

ne kg = 0,675+4T’/§, HO He 6onee 1;

]

k; — KO3(PDHUMEHT NPHBENEHNS CKOPOCTH
BETpa K YCJAOBUAM BOAHON ITOBEPXHO-
CTH IUTSL BOOOEMOB (B TOM 4MCJIE MPO-
€KTHPYEMBIX) C XapaKTepHOH MpOTi-
KEHHOCTbIO 10 20 KM, IPUHNMAEMBIIA:
PaBHBIM EIMHULE IPH U3MEPEHUH CKO-
pocTH BeTpa ¥, Hal BOXHOM MOBEpX-
HOCTbIO, HaX POBHOH MecYyaHou (ms-
XM, MIOHbI K NPOYEE) WIIM MOKPHITOM
CHETOM MECTHOCThIO; no T1abn. 3* —
Np¥ U3MEPEHHH CKOPOCTH BETpa Hajl
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MECTHOCTbIO THNa A, B u C, ycranas-
JINBAEMOTO B COOTBETCTBUU ¢ Tpebo-
Banusimu CHuIT Ha BeTpoBbie Harpys-
KM M JOTOTHEHUSAMM K HEMY.

Ta6buawuua 3*

3HaueHus KOOOGULHEHTA K, IpU THTIE
CkopocTb MECTHOCTH
Betpa V), M/c
A B C
10 1,1 1,3 1,47
15 1,1 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

10. TIpy nipeaABapHTENILHOM ONIpEAENICHUH e~
MEHTOB BOJIH CpefiHee 3HAaYeHHUE PasroHa, M, s
3aJaHHOM pacuyeTHOH cKopoctH Betpa V,, m/c,
ZOTYCKAETCS ONpeaesiTh o popmyne

L=k, —
Wy (150)
e K, — KoabdUUMEHT, MPUHUMAEMbIA paB-
HbIM 5 - 1011
v — KO3(p(PHUUKNEHT KNHEMATHYECKOM BS3-
KOCTH BO3MyXa, NPUHUMAEMblii paB-
HbM 1073 M%/c.

3HaueHMs mpeAenbHOro pasrona L,, M, no-
MycKaeTcsi IpUHUMaTh 1O Tabi. 4 st 3aaHHOM
pacyeTHOMH CKOpoCTH BeTpa V,, M/c.

Ta6anuuna 4

Cxkopoctb Betpa V,, M/c 20 1 25 [ 3014050

3naveHus npegeapHoro pas- { 1600112001600 | 200 | 100
roda L, - 1073, m

11. PacyeTHble CKOPOCTH BETPA MpPH pa3roHax
MeHee 100 KM nomyckaercs oInpenensaTb no JaH-
HbIM HaTYPHBIX HAOGJIONCHHI HaJl MAKCUMATbHbI-
MM eXeroHbIMH 3HAYEHUAMH CKOPOCTe# Betpa 6e3
y4eTa UX NPOAOJIKUTENBHOCTH.

12*. PacueTHbie CKOPOCTH BETpa NpH pa3roHax
6osiee 100 kM crnenyer onpemensiTb C y4eTOM HX
MPOCTPAHCTBEHHOTO pacnpeneaeHust (CM. pEKOMEH-
Iyemoe npwi. 3*).

DJEMEHTDI BOJIH B [NIYBOKOBOAHOM 30HE

13. Cpensioio BHCOTY /1, M, CpeAHUI NEPHON
BonH T, ¢, B rnyOOKOBOIHOM 30HE HEOOXOAMMO
onpeneisaTh M0 BepXHeii ornbalolei Kpupoii puc. 1.
Ilo 3HayeHusM GespasmepHsix BenuuuH gt/ V, U
gL/V?, v Bepxueii ornbaroueii KpHBOH HEOOXOMM~
MO onpefenATs 3Havenus gh,/ V2w u gT/V, u no
MEHBIIUM MX BEJTHUMHAM MPHUHATH CPEIHIOK BbI-
COTY Y CpelHMIi TIepuol BOJH.
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CpEIHIOI UTHHY BOJH A, M, NPH W3BECTHOM
3HaueHHHN T ciiedyeT OMpeaensTh no gopmye

Ay ==—. ash

MpyvMeuaHu e flpy nepeMEHHBIX CKOPOCTSIX BETpa
BJIOJIb Pa3roHa BOH IONYCKAETCsA NPUHMMATD A, 110 pe3ysibTa-
TaM [10CIEN0BaTeNLHOTO ONpeAe/eHUs BHICOTHI BOSHBL 1S y4a-
CTKOB C MOCTOSHHBIMH 3HaUYeHHUSMH CKODOCTH BETpa.

14*. Tpu cnoxuHoi XoH(uUrypaimn Geperosoit

4EpTh CPEHION0 BBICOTY BOMH 1, M, HEOOXOAMMO
ornpeaessiTh no hopmyie

By = 0,125k +21(h2 + B3) +
132 + BY) +3,5(kF + h2),

(152)

rae h, M (Iipy n=1; — cpeaHHe BEICOTHI BOJH,
+2; £3; +4)  KOTOpbIe IOKHBI NPUHU-
MAaTbCsl COITIACHO puc. 1 mo
PacueTHOM CKOPOCTH BET-
pa M MpOEKIUAM Jyuei
L,, M, Ha HanpaBicHHe
IJIAaBHOTO Jy4a, COBIaIa-
jolllee C HampaBIeHUEM
BeTpa. Jlyun nposoasrcs
H3 pPacyeTHOH TOYKH [0
nepeceyeHUs ¢ JMHHeH
Oepera ¢ UHTEpPBAIOM
+22.5 rpaax oT rIaBHOIO
JIyya.

ITpn Hanuunyu mnepen pacYEeTHHIM CTBOPOM
60b1IOTO KOMTWYECTBA NPENATCTBUHA B BHIE OCT-
POBOB C YIJIOBEIMU pa3mMepaMu MeHee 22,5 rpax n
CYMMOIJ1 YIJIOBBIX pa3MepoB Ooiee 22,5 rpan cpen-
HIOIO BBICOTY BOJIH A,, M, B CEKTOpE 7 Heobxonu-
MO omnpenenars mo dopmyne

% A
7 Y 2
b= D @phi + Y vy, (152a)*
i=1 Jj=1
rie®,, v,, — COOTBETCTBCHHO YIJIOBbIE Pa3MepHI

[-TO TIPETIATCTBUA U j-FO NPOMEXYT-
Ka MEXAY COCCIHUMM MPENSITCTBH-
SIMU, OTHECeHHbIe K yray 22,5 rpan
(i=12,3..k;j=1,2,3,..,1)8
npejenax A-ro CeKTopa, Ha3Havae-
Moro B yHTepBase *11.25 rpax ot
HanpaBIeHHsA Jyva. _

Cpennune BHICOTH BOJH A, h”j, M, clenyer
onpenensTh N0 pUc. 1 1o pacYETHOH CKOPOCTH BeTpa
U pasroHy L, paBHOMY MpOeKUMsM Jiyaed L, u
L"j, M, Ha HanpasieHHe Betpa. Jlyuu L, H L”jpaB:
Hbl COOTBETCTBEHHO PAaCCTOSHHIO OT PACYETHOM
TOYKH [0 MEPECEYECHUA C i-M MPEMIATCTBUEM WIH
MOABETPEHHBIM GEPErOM B j-M NTPOMEXYTKE.

Cpennuii nepuoi BOJH OnpeaenseTcs no 6es-
pa3MepHO# BeamuuHe g7/V,, XOoTOpas NpHMHUMA-
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€TCA COrNIacHO pUC. | npu u3BecTHOMN Be3pa3mep-
HO# BesuduHe gh/V 2, CpeaHIow UTHHY BOJH clie-
nyeT onpeaensitb no dopmyne (151).

IMpumeuan ue KoHpurypauus 6eperopoit ueprsi
NPUHUMAETCA CNOXHO#, ecam penvwuuna L. /L. > 2, rne
L4 L — HanGONbIMA U HAMMEHBIINH Y4, NPOBEAEH-
Hble M3 pacYeTHOM TOYKM B ceKTope +45 rpaa or Hanpamie-
HMS BeTpa IO NMEPECEYEHHS C MOABETPCHHBIM GeperoM.

15*. BricoTy BOHbI i %-HOi 06eCIIeYe HHOCTH
B CHCTEME h,;, M, ClIeNyeT ONpeaensiTh YMHOXe-
HUEM CPeJIHEN BBICOTBI BOJIH Ha KOaGhduuuenr k,,
MPUHUMaeMBIi 1o rpadukaM puc. 2 mia Ge3pas-
MePHO# BeMuMHbL gL/ V%v. TTpu cI0XHOI KOHDH-
rypalmu 6eperopoit Yyeprbl 3HayeHue gL/ V2w Hon-
XHO MPUHMMATLCA MO BeaMuuHe gh,/V2 U Bepx-
Heii ornbaoinei KpuBoii puc. L.

k=%
h
30
- = i=0,|%]
-
i
2,5 3
j 1" 1%
= ]
=«uNEE 2 %
2
- 5%
l
1,5 13%) 410
Q 2000 4000 6000 8000 10000 1200(3 ’
— Fa s 1 4 { Sd/yi
0 o1 02 03 04 05 06 0,7 08 09 1,0

Puc. 2. I'padpuky 3navenui xoapPuimenra k;

DneMeHTH BOJIH € 00cCIIeyeHHOCThIO [0 pe-
xumy 1; 2; 4 % HeoOX0AMMO NMPUHUMATH MO (hyH-
KIMSIM pacrpelic/ieHus, ONpeAc/sieMbIM IO HaTyp-
HBbIM JIAHHBIM, & IPX UX OTCYTCTBUH WM HEAOCTa-
TOYHOCTH — TIO pe3ybTaTaM 06paboTKM CHMHOI-
THYECKHX KapT (CM. pEKOMEHAyeMOoe npui. 3¥).

16. TIpeBrbilieHHe BEpUINHBI BOJHB! Haj pac-
YETHBIM YPOBHEM 1|, M, C/lellyeT ONpENesisATh MO
GespasmepHoit BeldMHe 1) /A, (pyc. 3) W nau-
HOTO 3HayeHus h/gT?, npuHumasn d/A, = 0,5.

BJIEMEHTHI BOJH B MEJIKOBOJHOMN 30HE

17. Bricoty BoH i %-Hoii obecneveHHoCTH A, M,
B MENKOBOMHOM 30He ¢ yKiloHamu aHa 0,002 u
Gonee cnenyeT onpeAenATh no popMmyse

h = k/(lklki;;d’ (153)

me k, — xo3ddbuumnent TpaHchopmauum;
k, — xo>(pduLMeHT pedpakumy;
k, — 060061IEeHHbI# KOIDPUUHEHT TIOTEPD.
Koagpduumenth k, k, U k, cneayer onpene-
JsiTh 1o . 18.
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IUmmny BOJIH, MepeMeiaioimx U3 ydokoBoa~
HOIt B MEJIKOBOIHYIO 30HY, HEOOXOAMMO omnpene-~
JATH N0 pUc. 4 IPY 3alaHHbIX Ge3pa3MepHEIX BeTU~
uyuHax d/h, ¥ h g/gT,, Npu 3TOM NEPHOL BOJIH
NPUHMMAETCS PaBHBIM [EPHOAY BOJH B Iiiy6OKO~
BOIHOWM 30HE.

TpespliieHHe BEPUIMHBI BOSIHBI HAX PACYETHBIM
YDOBHEM N, M, CIELYET ONPENENSATD 10 PUC. 3 Ans
JaHHBIX 6e3pa3MepHbIX BenudnH d/A, v h/gT2.

nt,.lll'
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ne [TZ=%mr 1T
h e, T
LIN0,004
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L 3 4
0.8 R ] "
001\
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Puc. 3. I'pabuky s onpenenexns 3HadeHui n/h, B
MENTKOBOJIHOM M 1, /A, B NpnGOiHON 30HaX

A R
x'd ' xd
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Puc. 4. Tpaduky Uis onpeleneHus 3Ha4eHU R/Xd B
MENKOBOLHOM H A, /A, B NPNUGOiHOI 30HaxX

18. KosdduuueHt tpanchopmaunu yeobxo-
IUMO MPUHUMATD 110 rpaduky 1 puc. 5. Koaddu-
UMEHT pedpakitni JI0JDKEH ONPEAENSATHCS no Gop-

MyJie
k = %
r ,Ia, (154)

IIe da, — PAcCTOAHHE MEXIY CMEXHBIMU BOJTHO-
BbIMH JIy4aMH B IIyGOKOBOIHO# 30HE,
M;
a — PacCTOSHUE MEXIY TEMU Xe jly4aMu
Mo JINHUM, NIPOXONsAIUEH Yepe3 3anaH-
HYI0 TOYKY MEJIKOBOOHOM 30HbBI, M.

_Ll,__ h.wrl%
gT?’ ¢T?

kl i T
2 0,026
1,4 > 75 & 0,024
3 0,022
1,3 Y 0,020
//7 & 018

N )
1,2 BN ,016
,014
1,1 ,012
N
4 010
1,0 i ,008
> ,006
0.9 ,004
I 002
0,8 I
0,01 0,02 0,030,04 0,06 008 0,1 0,2 0,3 0,4

d dy
i kg

Puc. 5. I'padmku g onpeaeneHus
1 — xoadduuventa k; 2, 3u 4 — penwumnnt d,/h,

Jlyyn BonH Ha naaHe pe@pakiinu B riy6o-
KOBOJHOM 30HE HEOOX0AMMO NPUHUMATS 110 3a-
HAaHHOMY HanpaBAEeHHIO PAaCHPOCTPAHEHHSA
BOJIH, @ B MEIIKOBOZHOM 30HE UX CieayeT Mpo-
JOJIXaThb B COOTBETCTBUHU CO CXEMOIf M rpadu-
KaMH pHc. 6.

OGobuieHnbiii KoapduuMenT noreps k, n07-
XEH ONpeNeNATbCA M0 3aJaHHBIM 3HAYEHUAM Be-
JMYMHBL d/) ;v YKIOHY AHa i (Tab. 5); ipu yKio-
Hax nHa 0,03 u 6onee ciaeayeT NpYMHUMATL 3Haye-
HHe 000011eHHOro K03 hULKMEHTA NOTEPh paBHBIM
CAHHUIIE.

Npumevanuc 3HaueHne KodDDHumenTa k, mormyc-
KacTcsd NPUMHHUMATD 110 pe3YJIbTaTaM ONpeaencuvs KOSQ)Q)MHH-

eHTOB pehpaKLMy LTSl BOJIHOBLIX JIy4€H, MPOBOJUMBIX M3 pac-
4eTHOI TOYKM B HanpaBlMeHusX uyepe3 22,5 rpal OT rIaBHOro

ny4a.

19. CpenHIOI0 BHICOTY M CpPeIHUI MEPHOA BOJH
B MEIKOBOAHOM 30HE ¢ ykiaoHamu aHa 0,001 u me-
Hee HeoOXOIMMO OMNpenenarTs no rpagpukam puc. 1.
lo Ge3pasmepHbiM BenuyuuHam gL/V?2 w gd/V?,
NIPUHMMAIOTCS 3HaueHus gh/ V2 u gT/V, u o Hum
onpenenstorest hu T.
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Puc. 6. Cxema (a) » rpadyky (6) ans nocTpoeHHS IWiaHa pedpaxuyn

Ta6numa 5

3nayenust KoadhuuveHra A,
OTHOCHTEIBHAS TIpY YKJIOHAX AHa |
rny6una d/h,
0,025 0,02 — 0,002

0,01 0,82 0,66
0,02 0,85 0,72
0,03 0,87 0,76
0,04 0,89 0,78
0,06 0,9 0,81
0,08 0,92 0,84
0,1 0,93 0,86
0,2 0,96 0,92
0,3 0,98 0,95
0,4 0.99 0,98
0,5 u 6onee 1 1

Bricory BonHsl i %-HOM 0becrieYeHHOCTH B
CHUCTEME CIIEAYET ONPEALIIATh YMHOXEHUEM Cpel-
Hel BHICOTHI BONH Ha KO3(dHUUMEHT k, TIPHHK-
MaeMblif 1o rpadukam puc. 2. ITo Ge3pasMepHbIM
BenmynHaM gd/ V2 u gL/V? onpenendiorcs 3Ha-
ueHHd KodpPuuUEHTa &, 3 KOTOPHIX NPHHUMA-
€TCs HauMeHbLIee.

CpeqHIO JJIMHY BOJIH TIPH U3BECTHOM 3Haye-
HMU CPEAHEro Nepruona ClieAyeT ONpelieiaThb B CO-
OTBETCTBMH C I1. 13.

[peBbilieHUe BEpUIMHLI BOMHBI Hal pacyeT-
HBIM YPOBHEM JOJDKHO ONPEaeNSIThCs 110 pHc. 3.

II1p M MevaHue DneMeHTH BONH, NepeMEMAIOIMXCS
M3 MEJIKOBOAHON 30HHI ¢ ykaoHamu nxa 0,001 u MeHee B 30HY
¢ yxnonamu aHa 0,002 n Gonee, HEOOXOAMMO ONPEAENATH CO-
Fracko ni. 17 u 13, npy 370M IpUHMMAeTCs 3HAYEHAE HCXOM-
HOii cpeMmHelt BhiCOTH /i = Fi,

DJIEMEHTH BOJIH B IIPMBOMHOM 30HE

20. Beicoty Bonu B nipu6oitHoii 30He A, o, M,
Heo6X0AMMO OTpeneNsITh 1A 3aJaHHBIX YKIOHOB
noHa i no rpadukam 2, 3 u 4 puc. 5; npa 3TOM MO
6e3pasMepHOl BennunHe d/A 4 NPUHUMAETCS 3HA-
YeHHE h,, o/eT? U COOTBETCTBEHHO ONpEAENseT-
CaA Ny -

JnuHy BONHEI B Npu60HHON 30HE Ao M, CIIE-
NYET OTPENENATh 110 BepXHeit orubaloleil KpuBoi
puc. 4, NpeBbiLIeHUE BEPUIMHEI BOJIHBI Hal pac-
YETHBIM YPOBHEM M_ ., M, — IO BEpPXHell ornba-
fo11E# KpUBOH pHC. 3.

21. Kpurnyeckas rryGusa d,,, M, TIpY NEPBOM
00py1IEHHH BOJIH JO/DKHA ONpPeaeNsThCs ANsl 3allaH-
HBIX YKJIOHOB mHa i 1o rpadukam 2, 3 u 4 puc. 5
METONOM MOC/IeAOBaTEMbHBIX IPpubmpxeHuil. o paay
3a0aBaeMbIX 3HaYEHMI TTyOMH d B COOTBETCTBHH C
. 17 1 18 onpenesnorcs Beandntst h/gT> u no
rpadukam 2, 3u 4 puc. 5 — COOTBETCTBYIOLLME UM
3HaueHust d /), U3 KOTOphIX MPUHUMAETCH d,
YHC/IEHHO COBMajalolllee ¢ OIHON M3 3aaaBaeMbIX
rnyouH d.
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22. KpuTHyeckylo NTyOMHY, COOTBETCTBYIOLLYIO
NoceAHEMY OOPYUIEHUIO BOJH d,, , TIPX MOCTOSH-
HOM YKJIOHE JIHA, CJIEAYET ONpeaesisaTh mo GopmMyne

d,, =k/"'d,, (155)

rne k, — x03bULHMEHT, NPUHMUMAEMBIH 10
Tab. 6;
n — YHCJI0 oOpylIeHUii (BKITIOYas IEPBOE),
npHUHuMaeMoe M3 pata n = 2, 3 u 4
IIPY BbIMOJHEHUH HEPABEHCTB

k' 220,43 u k7 <0,43.
Ilpu onpeneneHun TIyOUHBI MOCIETHETO 06-

pyweHust d,, , KoapGUUUCHT k, WK npoU3Bese-

Hue Ko3thdUUMEeHTOB HEe ROJKHBI NMpUHUMATHCS
meHee 0,35.

IMpu ykinoHax axa 6oxee 0,05 cneayer npunu-
MaThb 3HAYEHME KPUTHYECKOH IyOuHbl d,, = d,

r,u’

MpuMeuan ue Ilpu nepeMeHHBIX YKJIOHax AHA
JOIYCKAETCS NPHHUMATE d,, , TIO PE3YIbTaTaM NIOCEA0BATE Tb-
HOFO OMpENEIeHUsI KPUTHUECKUX TIYOUH Ui y4acTKOB [JHa C

NMOCTOSHHBIMU YKIIOHAMHU.

BJEMEHTBI BOJIH HA OTPAXIEHHOM
AKBATOPHH

23. Bricoty audparupoOBaHHOM BOJHBI hdm M,
Ha OrpaxIeHHOW aKBaTOPHM HEOOXOAMMO OIpe-
IenaTh no gopmyie

(156)

rae kd,.f — K03Gd}HLUHEHT AMdpaKIMKU BOIH, OIl-

peaesnsieMblil cornacHo nm. 24, 25 u 26;

h; — BBICOTA MCXOZHOH BOJHBI i %-HOMH
ofecreyeHHOCTH.

B KayecTBe pacyeTHO#H JUIMHbI IPUHHUMAETCS HC-
XOJHasl IMHA A Ha BXOIE B aKBATOPHIO.

24, Koapdunuent andpakuuu BOIH kmm
aKBATOPHM, OTPAXKACHHOW ONMHOUHBIM MOJIOM
(npy 330aHHOM 3HAyeHMH yIia 3, rpaj, OTHOCH-
TeJIbHOM PacCTOSIHUAH OT TOJIOBBI MOJIA IO TOYKM B
PAcYETHOM CTBODE 7/A M 3HAYEHMU YIJIa @, Fpaj),
CJIeYET NPUHUMATD B COOTBETCTBHU CO CXEMOM H
rpadvKaMe puc. 7 COracHO LUTPUXOBOM THHUH CO
CTPEIKAMH.

By = Kaghis

Ta6nuua 6

YKIIOH JHA i 0,01 | 0,015 0,02 0,025 0,03 | 0,035 0,04 0,045 o.osﬁ
KoadybuuueHr &, 0,75 0,63 0,56 0,5 0,45 0,42 0,4 0,37 0,35
kdi/:.v
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Puc. 7. I'paduku g onpenerenns 3HadeHHH Koadduiiventa kd,.f,



25. Koadduument nudpakuuy BOIH k. Ha
aKBaTOPHMU, OrPaXICHHOMN CXOMALUMMHUCA MOJIAMH,
HeOOXOMHMO OnpeaesaTh no popmyne

ke = kag Ve (157)
rie ¥, — KoapPuuueHT, npuHUMaeMblii no

pYC. 8 Ui IaHHbIX 3HaYeHNik d M k , e

Ve
kd,-f’q,z 1
0,9 ™
g N
. N
0.8 t~ \&\ 45’0'_9\,.
’ \ o, I\
RN 0\90
NN
0,7 I~ N
- NI
2 A
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05 ANSEAY
’ NN \
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04 |~ AN
0,3 L.
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Puc. 8. I'padukn 3HayeHuit koadduumenTa y,

Bennunna d, onpenensercs no gopmye

L+hL+b
df = _—,
2b
rae /; v [, — paccTosiIBMs OT rpaHMIl BOJHOBOW
teHH (I'BT) mo rpanui mudpakumn
ponH (I'1B), nmpuHumaembie B co-
OTBETCTBUU CO CXeMO#l U rpadpuka-
MH pHC. 9 cOrnacHo ITPUXOBOM M-~
HUH CO CTPENKAMH;

b — mMpuHa BXoja B IOPT, M, MPUHU~
MaeMas PaBHOI MPOEKIMH PaccTo-~
AHUS MEXIy rojJiOBaMH MOJIOB Ha
(POHT HCXOIHOM BOJHBI.

3Hadenne KOIPHLIMEHTA K gif cp OTIPEOCTACT-
Cs TaK Xe, KakK U kd COIacHo n %24 IUISl TOYKU
nepecevyeyus rnaBHoro ayya ¢ ()pOHTOM BOJH B
PacyeTHOM CTBOPE.

INonoxenue rnaBHOro Jy4a Ha cxeMe puc. 9, a
HEOOXOMMO PUHUMATD IO TOYKAM, PACTIONIOXKEH-
HbIM OT rpaHuubl BoJHOBO# TeHu (I'BT) mona ¢
MEHBLINM YITIOM @, TPal, Ha PaCCTOSHUAX X, M,
ornpeaeisieMbiX 110 GopMyae

W —lathb-b)
al + 1a2 ’

(158)

(159)

tae I, A [ — BelMYMHBI, IPUHUMAEMBIE B COOT-
BETCTBMM CO CXeMOW U rpatuKaMu
puc. 9.
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Puc. 9. Cxema (a) v rpaduku (6) 1is1 onpeacneHMs
BenuauH In [,

26. KosddmumeHT nudpakivan BOTH K, It
AKBATOPHH, OTPAXACHHONH BOTHOIOMOM, AO/IXKEH
onpenenartecs no gopmyJie

karp = \jkgif,sl + kg 52 (160)

— k03dduumeHTol JNPpaKUKUH BOJH,
onpeaensieMble T FOMIOBHBIX yyac-
TKOB BOJIHOJIOMA COTJIACHO 1. 24.

27. BbicoTy AMdpparnpoBaHHOM BOJIHBI C YUETOM
OTPkeHWS €e OT COOPYXEHUH U nperpal h,, M, B
JIAHHOI TOYKE OTPaXICHHOH aKBATOPHM HEOOXO-
JMMO oTipenesnsiTs 1o dhopmyne

hag, = Ckgy + odhy, a61)
rae k,,ef =k dzf,skrkpquf,,-e‘o’os’/x fcosB. 8. (162)

rae k, ifs1

dif,s2
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kdif,s — Ko03bduuueHT nudpakiMM B CTBOpE
OTpaXxaiolen MOoBEpxXHOCTH, Onpene-
nsieMblit cornacHo . 24, 25 u 26;
k. v k, — KO3 PUUUEHTHI, orpeaeasieMble co-
macHo m. 1.14%;
68— yroj mexiy ¢ppOHTOM BOJHH H oTpa-
XKalolel NOBEPXHOCTHIO, I'pal;
r/A. — OTHOCHMTENBLHOE PacCTOSIHWE OT oTpa-
XKarollel NMoBEPXHOCTH A0 pacUeTHOM
TOYKHU 110 JIydy OTPaXEHHOH BOJiHBI,
NpY 3TOM HanpasjieHHE JIyya oTpa-
XKEHHOW BOJHH JOIXHO MPUHHMATD-
Csl U3 YCJIOBMA PABCHCTBA YIJIOB MOM-
XO0Ila H OTPAXEHHS BOJIH;
kmf’,. — KO3 (PHULMEHT OTpaXEeHHUs, TIPUHHAMA-
eMbld MO TaGA. 7; [pH yIJTe HAKIOHA
OTPAXKAIOLLIEH MOBEPXHOCTH K TOPU30H-
Ty 6onee 45 rpax ciaenyer NpUHYMATD
k02(bdHLMEHT OTpaxkeHHUs! kmﬁ, = 1.

I[TpumeuaHne. BoicoTy Bo/HBI Ha OrpaXACHHOM
aKBaTOPUH C MEHAIOLIUMUCA FTyOMHaMM RONYCKAETCS YTOU-
HATH corfiacHo mn. 17 v 18 npu HamneXaieM o6ocHOBa-
HHH.

Taonuua 7

3HavyeHus kref/ MIPH YKJIOHAX
TNonorocts BOMHEI oTpaXalouier MOBEPXHOCTH i
AShyy
1 0,5 0,25
10 0,5 0,02 0,0
15 0,8 0,15 0,0
20 1 0,5 0,0
30 1 0,7 0,05
40 1 0,9 0,18

NPHUIOXEHHE 2

Cnpaeounoe

TEPMHHOJIOIMSA H OCHOBHBIE BYKBEHHBIE OBO3HAYEHUA

TEPMHUHOJIOTUA

I'paBUTAlIMOHHBIE BETPOBBIC BOJIHB — BBI3BaH-
HBIE BETPOM BOJIHBI, B (DOPMMPOBAHUH KOTOPBIX
OCHOBHYIO POAb UTPAET CHUJIA TSKECTH.

DaeMeHTbl BOJHBI (OCHOBHBIE) — BbICOTA,
IUTMHA W MEepUON BOJIHHI.

HeperyasipHbie BOJHBE — BOJIHBI, DEMEHTbHI
KOTOPBIX U3MEHSIOTCS CIYYaiiHbIM 0Opa3oM.

PerynspHbie BOJHBI — BOJIHBI, BHICOTA Y [Ie-
PUOI KOTOPBIX OCTAIOTCA HEM3MEHHBIMM B AaHHOM
TOYKE MPOCTPAHCTBA, 3aHATOIO XMIKOCTHIO,

ITocrynartensHbie (6erywiue) BOMTHBI — BOJI-
HBI, BUAUMass $HopMa KOTOPHIX repeMelliaeTcs B
IPOCTPAHCTBE.

Crosune BOMHBI — BOJHBI, BMAMMAas $hopma
KOTOPBIX B IIPOCTPAHCTBE HE NEPEMELLACTCA,

CucreMa BOJIH — psii IOC/EAOBATENbHBIX BOJH,
HMEIOLIHUX OIHO NIPOKUCXOXKAECHUE,

IMpodune BONHBI (1aBHBINA) — JMHUA nepe-
CEYEeHUs B3BOJIHOBAHHOM NOBEPXHOCTU C BepTH-
KaJIbHOM IUIOCKOCTHIO B HAIpaBJIEHHH JIy4a BOJ-
Hbl (puc. 1).

Cpennsisi BOJIHOBast TMHUS — JIMHUSA, Nepece-
Kawllas 3anvch BOJIHOBBIX KojieOaHMH Tak, 4yTo

I'pebetb
BOJHEI BepluMHa BOJIHbBI

CpeaHss BOANoBast

- T
{l"l'onouma BOJIHBbI JTOXXOUHA BOJTHEE
JU1MHa BOJIHBL A

N
Mpoduns 1 aneMeHTE BOTHBL

CyMMAapHble TUIOIIAMM BhIUC M HIDKE 3TOM JIMHUMK
oAnHAaKoBbI. JU1s peryasipHo# BoJIHbl — FOPU30H-
TalibHasl JTUHMSA, NMPOBEACHHAsS HAa YPOBHE MOJy-
CYMMbI OTMETOK €€ BEPIINHB U MOAOMIBLL.

I'peGeHpb BOIHBI — YaCTh BOJIHbI, PACTIONIOXEH-
Has BbILIC CPEAHEH BOMHOBOM JIMHUH.

BepiunHa BOJIHbI — HaWBBICHIAs TOYKA IPEOHA
BOJIHBI.

JloxOuHa BOJIHBI — 4YacTb BOJMHBI, Pacrnoso-
KE€HHas HUXe cpeliHeil BOJHOBO# JIMHUM.

IlonmowiBa BOJMHBI — HAMHM3IDAs TOYKA JIOX-
OMHBI BOJIHBI.

BricoTa BOJIHbBI — NpPEBBLILIEHHE BEPLUNHLI BOJI-
Hbl HaJl COCEAHEN MOAOILUBOH HA BOJHOBOM MpO-
dune.

JIn1Ha BONHB — rOPU30OHTANILHOE PACCTOSAHUE
MEXIYy BEepLIMHAMH ABYX CMEXHbIX rpebHeil Ha
BOJIHOBOM npodune.

ITepuon BOJMHBI — MHTEPBAJI BpEMEHU MEXAY
MPOXOXIACHUEM IBYX CMEXHBIX BEPLUMH BOJIH Ye-
pe3 GUKCUPOBAHHYIO BEPTHKAb.

@poHT BOJIHH — JIMHUA Ha TUIaHE B3BOJIHO-
BaHHOM MOBEPXHOCTU, MPOXOASALUAA 10 BEpLIXUHAM
rpeOHs1 TaHHOM BOJIHBI.

JIyd BONHBI — JIMHWSA, NeprneHAUKYIApHas
($bpoHTY BOJIHBI B JaHHOW TOYKE.

CxopocTh BOAHBI — CKOPOCTb TepeMelieHus
rpeOHsI BOJTHLI B HAaIIPaBIEHHH €€ PaCpOCTpaHeHHS.

PacueTHblii LITOpM — IUTOPM, HaGmoAAIONIMiA-
Cd OOVH pa3 B TeueHHE 3agaHHOTO psiga net (25,
50 u 100) ¢ Tako#M CKOPOCTBIO, HallpaBJICHHEM,



PasrOHOM U MPOAOJDKUTENBHOCTBIO ACHCTBHA BETpa,
TIPX KOTOPBIX B pacC4eTHON TOUKE (hOPMHUPYIOTCA BOJI-
Hbl ¢ MAKCUMAIBHBIMM 33 3TOT Psiji SAEMEHTAMM.

PacuyerHaa ckopocrb BeTpa (IpH onpeaeneHum
NIEMEHTOB BOJIH) — CKOPOCTBH B€Tpa Ha BbICOTE
10 M Han yposHeM BOnbI.

PacyeTHbiit ypoBeHb BOJBI — YPOBEHbD, Ha3HA-
YACMBIA C YYETOM CE30HHBIX M FOAOBBIX Kojie0a-
HMi1, BETPOBOTO HATOHA BOAMI, NIPVUIKBOB ¥ OTHK-
BOB.

Pasron BojH — MPOTAXEHHOCTh OXBAYEHHOM
BETPOM aKBATOPUM, U3MEPEHHAsI 110 HaIpaBIeHUIO
BETPa A0 PACUCTHOH TOUKH.

BonHoBoe napiaeHue — o0js (COcTapasIIoluas)
TMIPOAMHAMUYECKOTO JapneHus, o0ycnoBieHHas
BOJTHeHHEM Ha CBOOORHOMN MOBEPXHOCTH XHIKO-
CTH. BolHOBOe nmaByieHMe onpelesisieTcs Kak pas-
HOCTb 3HAaYeHU TMAPOAMHAMHNYECKOro JaBjIeHus
B JAHHOM TOUKE MPOCTPAHCTBA, 3aHATOIO XUAKO-
CTBIO, IIPY HAJIMYMU BOJH U TIPH MX OTCYTCTBUH.

OCHOBHBIE BYKBEHHBIE OBO3HAYEHNA

V., — CKopocTh BeTpa;

N, — TpPEBLILIEHUE BEPIIMHBI BONHBI HAlX
DACYETHBIM YPOBHEM;

M, — MOHMXEHHe TOOHIBBI BOJHBI OT
pacyeTHOTO YPOBHA;

h — BBICOTA BOJIHBI;

A — [UIMHA BOJIHBL;

k — BOJHOBOE YUCIIO;
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T — nepHol BONHEL;
@ — Kpyropas YacTOTa BOJHEI;
¢ — CKOpOCTb BOJNHBI;

h/A — KpyTH3HA BOJIHDL;

A/h — MONOrocTb BOJHMI;

~— COOTBETCTBEHHO BbICOTA, JUIM-

Ha M nepHol BonH i %-noili obec-

TIEYCHHOCTU B CUCTEME;

h, A, T — COOTBETCTBEHHO CPENHUE BHICOTA,

JUIMHA ¥ TIEPUOJ, BOJH,
d — rnybuHa BOABI MNPH PACYETHOM
YPOBHE;

d_ — KpuTndeckas riybWHa BOIBI, IMpU
KOTODOI NMPOMUCXONUT TepBoe 06-
pyiueHue BOJH;

— IyOMHa BOAbI, IPH KOTOPOH IIpO-
MCXOIMT nocnenHee obpyuieHne
BOJTH;

Q — cwia oT Bo3AeHCTBHUS BOMH Ha CO-

OpyXenue, nperpany;

P — nuHeitHas Harpy3Ka (mune#Has pac-
npec/icHHasA HaTPy3Ka Ha eAMHHLLY
JUIMHBI COOPYXEHUs1, Tperpanni);

P — BOJHOBOE JaBICHHC;

p — ILIOTHOCTb BOAbL;

& — YCKOpEHHE CBOBOIHOrO HaleHWUs; -

@ — YroJ HAaKJIOHa OTKOCa (WiM OHa)
K TOPU30HTY;

i — YKIOH JHa.

cu

TIPUNOXEHUE 3*
Pexomendyemoe

ONPEIENREHUE MPOCTPAHCTBEHHBIX XAPAKTEPUCTHK BETPA
110 JAHHBIM CHHONITUYECKUX KAPT

TTpoCTpaHCTBEHHOE pachpefesieHHE CKOpo-
CTH BeTPa HEOGXONMMO YYUTHIBATD IIYTEM MOCT-
poeyusl MOJed BeTpa, ONMpenensseMbiX MO KaH-
HbiM CHHONITHYECKMX KapT. PacyeTHkle CKOpOC-
TH BeTpa HOMYCKAaeTCs OTpeleNTh B COOTBET-
cTBuy € TpadnkoM (cM. PUCYHOK) IS 3ajaH-

@)
V,, M/C
5820111 |
40 N
30 SIS
2 TN
AN}
2 d
“ N
10 s
856 8101215202530 40 5060 80 100 120150
a, m. mile

HOM reorpadMyecKoil WIMPOTHI ¢, UCNOAB3YA
paccTosHue Mexay usobapamu a, m.mile, n
paauyc KpuBuU3Hbl M3o6ap R, m.mile. Hanpas-
JieHue BeTpa HeoOXoaMMO OTKJIOHSTb Ha yroj
15 rpan ot u306apsl B CTOPOHY HU3KOTO Napjie-
HU4.

6)
V., M/c
Y117
40 j\L
30 L 3%%% R
/
20 i TP

~

10

I3
56 8101215 202530 405060 80100 120 150
a, m.mile

paduxi 1isi OfIPESEACHHN PACUETHON CKOPOCTH BeTPa ¥, M/C, 10 JAHHBIM CHHONITUYECKUX KapT NPH LHKJIOHHICCKAX
usobapax, nposeacHubIX Yepes 0,5 kl1a

a—@>50°¢cu; 6 — @ =35 —49cu
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IMPHUJIOXEHHUE 4*
Pexomendyemoe

HCIBITAHUE JIBJA HA OTHOOCHOE CXKATHE

OTBOP, U3TOTOBJIEHHUE
U NNOATOTOBKA OBPA3HOB K UCIILITAHHIO

OO6pasiibl abaa otouparoTcs u3 N ciloeB Jensi-
HOTO [10J151 TaK, YTOOBI X JJIMHHbIE OCH GHLTH Mep-~
NEHAMKYISIPHBI HAMPABIEHUIO POCTa KPUCTALIOB;
npu sToM N 2> 3.

OO0paslibl Jibda U3rOTOBJISIIOTCS B BHE TIPU3M
KBAJPAaTHOTO CEUYEHUSI UMY LIWIMHIPOB KPYIJIOTO
CeYeHHs C OTHOLIEHUEM BLICOTHI K IUHPpUHE (IHa-
MeTpy), paBHBIM 2,5. [lnpuHa obpasua IoKHA
He MeHee ueM B 10 pa3 npeBwiuiath CpeaHuit no-
NEepeyYHbId pa3Mep KpUCTaUIa, ONpeleisieMbIi 110
JaHHBIM KPUCTAUIOrpaUIecKOro UCCIeNOBaHUS.

OTKNOHEHHE pa3MepoB OOPa3LIOB OT CPEIHUX
B CEPUH HE JOMKHO mpesbiliaTh =1 %. O6pasiibt
JOJDKHBI UMETD IMIaIKYI0 POBHYIO IOBEPXHOCTE 6€3
TPELMH, CKOJIOB, PAKOBUH, 3ayCEHUEB M APYTMX
nedeKTOB.

HuamHapuyecKue o6pa3ipl CIeoyeT U3rOTOB-
JISTh Ha TOKAapHOM CTaHKe, a IIPU3MaTU4eCKHe —
Ha FOPU3OHTAILHO-(QPE3ePHOM CTAHKE.

I'paHu npusMaTH4ecKuX 06pa3lOB PeKOMEHITY-
eTcsa oOpabarbiBaTh NONapHoO AByMsi (Ppe3aMu, ycTa-
HOBJICHHBIMM Ha OIIHOM Bally, C PACCTOSHHEM MEX-
Iy HUIMH, paBHBIM LLIMpHHe obpa3iia npu oopaboTke
OOKOBBIX TPAHEN, U C PACCTOSIHUEM, PABHBIM BbiCO-
Te 0Opa3lia Ipy 006paboTKe ONOPHBIX IPaHEH.

Tepen ucrmbrraHeM 0OpasLibl MCCIEMYEMOTO CI0S
BbUAEPKMBAIOTCH He MeHee YeM 1 4 Ipu TeMIieparty-
Pe €104 1, ONMPENENAEMON 110 ONbITHBIM JAHHbIM, a
MPH UX OTCYTCTBUU — 10 popmyiaam (116) m (117).

OBOPYJOBAHUE

HcnbiTaTelbHbIe MaLMHBI 1OJIXHbI GBITH YCT-
POEHb! IO THUNY MALIMH C yIpaBIsIeMOil CKOpOC-
Thio Aedopmanuy. HauGosbinas coznaBaemas Ma-
LIMHOI Harpy3ka JOJDKHa HE MeHee YeM B [1Ba pa3a
MIpEBLILLIATL Pa3pyLUaloOUIYI0 HArpy3Ky JUIsl UCIIbI-
ThIBagMbIX 00pa3LIOB.

HcnbiTaTenbHblE MAUIHHBI XOJDKHBI UMETH aB-
TOMAaTHYECKYIO 3aNUCh KPUBOIt «<Harpy3ka—uaedop-
Mauusi» ¥ 00eCHEeYUBaTh M3MEPCHUE HATPY3KH C
rorpelHocTsIo He Gonee +5 %.

IPOBEJIEHHE UCIBITAHUI

O6paslibl CXUMAIOTCS BIOMb UTHHHbIX oceit, 06-
PasLbl KCCIIEAYEMOTO CI0S UCTILITLIBAIOTCS MPU TEM-
feparype f, U MOCTOSIHHOM CKopocTH AehopMaLuy,
TNIPMHUMAEMOIA JUIsT IPeCHOBOJHOTO JIbJia PABHOM £,=
=310, ¢!, a m1a Mopckoro nbaa — no Taon. 1.

TaGnuma 1

Temnepatypa Jibaa B =2 (—-10 {15 | —23u
i-M cnoe £, °C HUXE

3uauenne ¢, - 104, ¢ 0,5 | 1,5 | 2,0 3,0

OBPABOTKA PE3VYJIBTATOB

Paspy1aloliee HaTpspkeHUe (MMPOYHOCTD Ha OfI-
HOOCHOE CXaTue) ATST KaXaoro oopasua q, MIlIa,
BBIYUCIsSIETCS 110 opmyrie

(Pnax)
C=="7" (163)
rae (Pmax)/ — paspyuraonias (ITMKOBasi) Harpys3-

Ka [uIst j-ro obpasua, onpeaense-
Mas No AWATPAMME <Harpyska—
naedopmanusi», MH;
f — TUIoLaak NepBOHAYAILHOTO TT0TTe-
peyHoro ceueHus obpasua, M2,
3a pe3y/bTaT UCTIBITAHHSA CEpUH 00Pa3LIOoB UC-
CJIEAYEMOTO CJIOS IPUHUMAETCS BEIHUMHA

C tA,

rae C, — cpennee (apMdmeTHIecKoe) 3Ha-
YeHHEe MapajuiesibHbIX OIpenesie-
HMI NPOYHOCTH JIbAA Ha OAHOOC-
Hoe cxatne, MIla, BoiumcnsieMoe

no dopmyie
c-1yc,
=—-2Cp (164)
J=1

A, ¥ n — o603HaIEHMsE TE XK€, 4YTO B II. 5.2,
I'padmuecku pe3yabTaT MCTIBITAHUS CEPUU 00-
pa3IioB UCCIENYEMOTO CJI0si H300PaXKaeTcst TOYKOM
W NBYMS PaBHbIMU OTpE3KaMH, OTI0XEHHBIMHU
BBEPX U BHU3 OT 5TOM TOYKHU; TOUYKA COOTBETCTBYET
cpenHeMy (apudMEeTHYECKOMY) 3HAYEHHIO IIpeaena
MPOYHOCTH JIbAA, & OTPE30K — CpeAHEMY KBaapa-
TUYECKOMY OTKJIOHEHHUIO CIYyYailHON MOrpelrHoc-
TH M3MEPEHMI. YKa3aHue KOJNMYECTBa UCIbITAaH-
HbIX 00pa310B 003aTENbHO.
ITpumepsbl rpauyecKoro mpeacTaBieHUs pe-
3yJbTaTOB MCNBITAHUN HECKOJILKMX CepUil oOpa3-
LIOB TIOKa3aHbl HA puC. | U 2.



C.m Mlla

6
4 .

ij
2 I 4
0 e 'y

-8 -16 —24
t, °C

Puc. 1. 3aBUCUMOCTL IPOYHOCTH MPECHOBOLHOTO JIbAa

Ha OIHOOCHOE CXXaTHe (IIpu Nnepexone OT IUIaCTHYECKO-

TO pa3pylleHUs1 K XPYIKO-IUIACTUYECKOMY) OT TeMIIe-
patyphi (n = 5)

® — npu3MaTHYyecKuii Jiea (pasMeprl obpasioB 25x 25 x
x 50 cm);

O — 3epHMCTHIN (CHeXHBbI) mex (15 x 15 x 30 cm);

@ — BOJIOKHMUCTHI (1IECTOBATO-UTONLYATHIM) nex (22 x

x 22 x 45 ¢cM), h = §.
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Prc. 2. 3aBUCHMOCTS NPOYHOCTH MOPCKOTIO JIbJA Ha O~

HOOCHOE€ CXXaTHe ([IPH Mepexoe OT MIAaCTUYECKOTO pa3-

PYLIEHHUS K XpYNKO-TUIaCTUYECKOMY) OT KOJIMYECTBa
Xuakoit dassl (n = 5)

O — 3epHMCTBIN Nex;
@ — BOJOKHUCTHIF JICH.

Pasmepsr 06pasuoB 4 x 4 x 10 cm, n = 5.
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Crpa- MyHxr Hanevarato CaenyeT uuTath
HULA
25 5.2 JaHa B npun.5 naHa B npua. 4
27 5.4, nbaa kak 1:4 nbaa Kak 1:3
npuMey.
1
28 5.5. £2ie k, — Ko>{HULHEHT, NpHAHMaE- rae K, — Ko3QDHUMEHT, NPHHHMAEMBIH l]plf
.. . b/h, < 15 paBHbiM 4, a npn b/k, 2 30 pas
dopmy- | mbiit nipu b/h, < 30 paBHbIM 4, a npu 5. B i d< Wk < 30
ma (120) | b/, 230 — 3 HbIM 2; KoadduumenT k, nipu 15 < b/h, (
d ofpenefsiercs JUHEHHON HHTepnoaALHKeH
MeXAY 3HAYEHUAMH 4 1 2.
28 ¢5'6* F, =k, Rh} + kypghd?® + by, = Lk, Rihg + 10k, .pghd® +
OpMYy- . 2
na (123) +ky, ypgh, (d? —d D)k, , +10°%,, 3pgh, (d* — d )k, ,
28 3.6, = ’ 2 2 = 4 -6 2 2
q)opMy- [::/.p - kv.th.p M kv,Zpghd(d - dl) Fv.p - kv,th.p + 10 kv.Zpghd(d —d l)
na (124)
29 5.6, pgdz 10~6pg(/2
Tabn. 33 —_—
Rehy Rehy
32 5.4 |, i} ‘ .
5.14. Harpy3ku ot aBuxvuieiics 3a-|5.14. Harpysky oT aBuxyiuesics 3aXopHOH
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BHUMAHME!

Mncemom Foccrpos Pocceym ot 15 anpens 2003 r.
Ne HK-2268/23 coobutaerca cnepyouiee.

OduumnanbHbiMu napaxuamm occTpos Poccum, pacnpocTpaHseMbiMn Yepes po3-
HUYHYIO CeTb Ha ByMaXHOM HOCUTENe u uMelouMMu Ha O6N0oXKEe U3AaHMR COOTBET-
CTBYIOWMIA FTONOTPadUIECKUii 3HAK, ABNKIOTCA:

CAPaBOYHO-UHPOPMALMOHHBIE M30aHnA: «MHEGOPMaMOHHLIN BI0NINeTEeHb O HOP-
MaTMBHOW, METOANYECKONW ¥ TUNOBOW NPOEKTHOWU AOKYMeHTauun» n lNepeuens «Hopma-
TUBHBIE U METOQUYECKNE AOKYMEHTHI N0 CTPOUTENLCTBY>», u3pasaembie OegepanbHbiM
TOCYAAPCTBEHHLIM YHUTAPHLIM NpeanpuaTnem «LleHTp NPoeKTHO’ Npoaykumum B CTPOU-
TenscTee» (DY LMNM), a Takke Hay4HO-TEXHUYECKIHA, NPOU3BOACTBEHHbINA UNNIOCTPY-
pOBaHHLIR XypHan «blonneTeHb CTPOUTENLHON TEXHUKU» u3gartenncisa «6CT», 8 xOoT0-
puix nybnukyetcsa whpopmauma 0 BBeAeHUN B NENCTBNE, U3MEHEHUU N OTMeHe deae-
panbHbIX ¥ TEPPUTOPNANBHBIX HOPMATUBHBLIX [OKYMEHTOB;

HOPMATUBHAA U METOANYECKan ROKYMEHTauua, yTBEpXAEeHHas, COrnacosaHHas,
opobpexHas nnn BBeaeHHan B gencraue NoccTpoem Poccuu, napnasaeman Oy LNN.
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