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YOK 624.21

METOIUYECKUWE PEKOMEHIOALUM [1O0 PACYETY ME-
CTHOI'O PASMBIBA Y OIIOP MOCTOB. 2-e usno.,, ne -
pepa6. u nomn, Cowospopuuu. M., 1988.

[Tpu paspaboTke MeToOHYeCKHX peKOMEHOAaUUH y4YTeHH
HelloCTATKHM KakKk OTe4YeCTBEHHbIX, Tak U 3apybexHbIX Me -
TOAOB pacyetra MeCTHOT'O pa3dMbiBa y OIIOD MOCTOB.

[IpMBOAKUTCH HOBBIH TEOPETHKO-3KCIEepHMEeHTalnbHbli Me~
ToN pacyeTa MECTHOTO pasMblBa B YCIIOBHSX HECBA3 H bI X
H CBSI3HbIX TPYHTOB. B OTaMyYMe OT CYUIECTBYIOIUX 3MIHK-
pHYEeCKHX MeTONOB pacyeTa 0 Hepa3MbLIBAWOIWHM CKOpOC -
TAM, XapakTepH3YIOUIHM [epBYylo NOABMXKY HAaHOCOB, lpehl~
naraemMbli MeTod OCHOBAH Ha B3MYy4YHBaAWIIUX CKOPOCTH X,
KOTOpble B 30He pPe3ko TypOyNeHTHOro IOTOKa y OIlO phl
COOTBETCTBYIOT [EepPeHOCY HAHOCOB BO B3BEIIEHHOM M INO —
1yB3BelleHHOM COCTOAHMIX.

Ona nonyuenua o6mwero BbipaXeHHd B3MYUYHBAaIIHX CKO-
pocTeit ¥ NOCTPOEHHd pacyeTHOI'0 MeTo[da HMCHONBL30 B aH bl
AaHHble MHOTOYHCJ/IEHHBbIX HATYPHbIX 34MepoOB MeCTHBIX pas-
MBIBOB y ONOpP MOCTOB, 06pabGoTKa KOTOPHIX Belach ONHO-
BPeMEHHO CTATHUCTHYECKHM M aHAalIMTHYeCKHM MeTOdaMu,

B pesynbTaTe Nnoilyd4eHbl pacyeTHsle GOPMyNpl QMg ON~
pefenenus TyOHMHBI MECTHOI'O padMblBa Mg PasHBIX peXH
MOB HaHocop. PaccMOTpeHB! NpHMepbl pacyYeToB.

[lo cpaBHenuo ¢ mnepsbiM Hafanmem (1981 r.) macros-
mue MerTonudyeckue peKOMeHOAUHH OOMNO/IHeHbl MeTOd aM M
pacyeTa MECTHOI'O pa3MhbiBa Y ONOp C NepeMEeHHBIMH 1O
BLICOTE CeyYeHHMSIMH, pacyeTa pa3MblBa y ONOp Ha BLICO -
KX CBailHBIX POCTBepKax M y 3arolligeMblX INiperpai.

Tabn.6, puc.11l, 6ubn.7.

© locynapcTeeHHBIE BCeCOO3HBIH ugoéaoxmblfr‘l Hay4HO~-
HccliedoBaTenbCKuil mHCTHTYT, 1988,



YIOK 624.21

[1peancaosue

“"MeTtonuyeckne peKOMeHAAUHU MO pacdeTy MeCTHOTI O
pa3MpiBa y omnop mocros“X) asnsoTcs pe3ynbTaToM HUC -
cnenoBaHui, npopefenHbiXx COIO3AOPHUHN B NOCNEAHHE TOAbI,
ATH HCClleloBaHKMg MOKa3ally, 4YTO CYIIEeCTBYHIHHe OTeyecT-
BeHHbIe M 3apybexHple sMOUpUdYeckue (POPMYIn Ald pac -
yeTa MECTHOI'0 pasMbiB4, OCHOBA&HHLIE, I'IaBHLIM 0Opasom,
Ha NaHHLIX NabopaToOpHBLIX 2KCIIEPHMEHTOB, NalT pel3dylb -
TAaThl, 3HAYHTENLHO OTJHyalluecss OT HATYPHLIX MNAaHHBIX,
a4 B HEKOTOPEIX Cllydyagx HCKaxamoT (PAKTHYECKUH C M BbICII
ABlIeHHd pPa3MbIBA .

B Colo3aopHun HAa OCHOBE HATYPHBIX AAHHBIX MOJIyYeHAa
NPUHUMIHAIBHO HOBAg XapakKTepHCTHKa yCTOHYHBOCTH HAHOCOB
p 30HE Pe3KOo TypOyJIeHTHOrO IIOTOKA Nepefl ONopPoil — B3MYy -
yUBAWAS CKOPOCTH, XapaKTepu3yloulagd BUXPEBOH{  HEepeHocC
HAHOCOB BO B3BEIUEGHHOM H IMOJIyB3BELIEeHHOM COCTOSHHSX.

PekoMmennyeMspiit pacyeTHeil MeTOA NOny4yeH B pe -~
3yAbTaTe apanu3a BaauMofeicTBHa XuUAkoi (no6opoe nap-
JleHHe MOTOKAa Ha ONOpy) M Teephoil (mapamerp Typbynent
HODIO MepeHoca HaHocoB) ¢as noroka, OkoHYaATENbLHBIE Bbl-
paxeHHdg MapaMeTpoB TeOPeTHKO-3KCIepHMEeHTAaNbHOH 3aBH-
CHMOCTH OlpefAeienbl AByMd HE3aBUCHMbIMU NYTAMH - CTa-
THCTHYECKUM U adHanutudeckum. OO0a nonxona noxkasanu
MOJIHYI0 MASGHTHYHOCTL pAaCUYEeTHBIX BbIpaXeHUH.

OrauiBbl HA Heppoe u3fNaHUe “MeTONNYECKUX PEeKOMEH—~
nauui no pacyeTy MeCTHOI'O pa3MbiBa y Onop ™MocTOB”
(Cowanopuun, M., 1981) cbufeTelLCTBYIOT O 3aUHTepeco-
BAHHOCTM HPOEKTHBHIX HMUCTHTYTOB Muurpanccrpos, oc -
crpoa CCCP, Muukomxoaa # Munapronopa PCPCP, mMun-

x)
OcHoBuble 6ykpeHHnle 0603HaYeHHd CM.cTp.39 .



gopcTpoeB COW0O3HbIX pecnybiuK B MpPaKTHYECKOM I[PHMEHe-
HHUM MpeUlox eHHOr'o Mmerolna,

DecaTuneTHU onbiT npuMeHeHuss Metrona Cowo3nopium
B NPOEKTHBIX HHCTHTYTax Pa3HbiX BEAOMCTB H cpaBHe -
HHE BBIMOJIHEHHBIX 10 HEMY pacuyeToB C MNaHHbLIMH HaTyp-
HbIX H3MepeHHH y onop CymeCTBYIOWHX MOCTOB HajlW BOOJ-
He yOOBIeTBOPUTENbLHble Pe3y/NbLTAaThl H HNOKasalld, 4YTO TOY~
HOCTBL MeTola yKladblBaeTCd B TOYHOCTHL HCXOMOHBIX AAaH -
Hbix. Kpome toro, meron Cowoanopsuu Obill CONOCTaBI € H
napanilellbHO C HaTypHbIMH OaHHBIMH H C pacHYeTaMHu no
ApyrHM, Kak OTedYeCTBEeHHBbIM, Tak H 3apybeXHbiM, MeTO -
oamM, B TOM HHC/Ie C MeTOoNamMH, NOABHBUIMUMHKCS B INOCHed-
HYe 7-10 ner. 3TO conocTaplleHHe Takxe IOKAalalo nIyy -
WY CXOAHMMOCTL pe3ynbTaropB pacyeta no meroany Corwoa-
HOpHHM C HATYDPHBIMM MAHHBLIMM IO CpaBHEHHIO C OPYrHMH
MeTonaMH,

Ilo cpaBHenH ¢ nepBhIM HACTOdllee H3AaHHe AONOIHe-
HO psiloM pa3paboTok, HeoOXOOUMOCTHL KOTOPHIX BbIABHHY-
Ta npakTHkoH, K HUM OTHOCATCH pacdeThbl MECTHBIX pas-—
MBIBOB ¥y OIIOp MOCTOB C [epeMeHHBLIMH 110 BBICOTE cede -
HHSIMH, Yy OIIOP Ha BbLICOKHX CBAaMHBIX pOCTBEpKaAx M y 3a-
TONNIeMBblX Nnperpada.

Cnenyer HalOMHHTL, 4YTO B NepBOM u3naHud Mertonu -
YeCKHX pPeKOMeHAAaURH pacyeT MECTHOTO pa3aMbiBa NPOHU3 -
BOOM/ICH MO cpefHell WHpHHEe ONOPHI ﬂcp, dnga pa3suTbIX B
HIDKHEeH YacTH ONop 3To Heckonbko (Ha 5-10%) cHux ano
pacueTHyl rnyOuHy pas3mbiBa, NMO3TOMYy B ¢opMyny TinyoOn-
Hbl MECTHOI'O pa3MbiBa 6bll BBeNeH MOCTOSHHBI kKoaddu —
uneHTt 1,1. [Ipu nepexone Ha HenocpeNCTBEHHBIX ydeT IWH-
PHH 2l1eMeHTOB B ONopax C NMepeMeHHBbIMHM IIO0 BhICOTE Ce -
YEeHMSIMH HANOUOHOCThL B oToM kospbuumente ornana. Onuna-
KO BBHAY TOI'O, 4YTO B [IpPAKTHKEe MOCTOBOI'O CTpPOHUTENbLCT-
Ba CPaBHHTENbHO 4acTO BCTpPeuYAaloTCd ONopsl M C He -
fonbpuiMM yuwHUpeHHeM HMWXKHeldl MX yacTH, pacueT TiayOHH b
pasMmbiBa no b, coxpaHed M B HacTosileM OOKYMEHTe,
HO OT'paHHYyeH ClyuyaeMm, KOI'la HHXHasa (ylHpeHHast) 4acThb
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omopsl BO3BhlIAETCS HAA AHOM He 6Gonee uem Ha 1/3 ray-
6uHbl MOTOKA, 4 COOTHOIIEHHE WHPHH 3JIeMEeHTOB NnpumMep -
HO OAHHAKOBOH Gopmbl OMg ABYXCTYNEHYaTOH ONnopel OpHEeH-
T UPO BOYHO COCTaBHHeT:,ﬁl/.ﬁesl,Q. PasMbIB Yy TpexcTyNneH —
yaTOi OMOPHI pacCHHETHIBAETCH, KaK IpaBHIO, MO ¢OopMy -~
nam Mg MepeMeHHOI'0 Ce4YeHHd.

[ng aproMaTH3alM¥ pacyeToOB DPA3MbIBOB Yy ONOp Npei
JIOX eHHBIM MeTOoNOM DelrunponopoMm cocTapieHa Inporpam-
ma MEROP (aprop B.C.HMmenko). [lporpamma Hanumc aHa
Ha gabike Poprpan-1¥Y ana 3BM CM-4, EC-1022 u ap.
Ona mpenycMaTrpuBaeT pacdeT pa3MbiBa y ONOp KakK Mpoc-—
TOH, Tax ¥ C/OXHOH JOpMBI NpPH YHUCIEe 3JIeMEeHTOB OIIO P bl
no yetelpex (He cuuTas cpalinoro ocmopanus). OnHospe -
MEHHO MOXHO TpPOM3BOAHTHL pacyeT paaMbiBa y 601bWO T O
KonuuecTpa omnop (ao 20).

B xadyecTBe HMCXOAHBIX AAHHBIX B NMporpaMMe INpPHHL T bl:
anpa aNeMeHTapHbIX pacxoloB B IIOAMOCTOBOM pycie, yn-
Nl KOCHHbI MOTOKa& y Onop, KoapdbuumeHT BOIpacTaHusg pac-
XoAa B OTBEPCTHH MOCTA, F'eOMeTpUYeCKHe XapakTepHCTH-
KM 3/1eMeHTOB OIOp, XAPAaKTEePUCTHUKH I'PYHTOB MOCHO U H O
(no BocbMHu caoeB). B pesynbTare pacueTa BLIAAIOTCH HA
neyaTh: CKOpPOCTHU HaberaHug NOTOKa HAa ONOpPLI, AOHHAad H
cpefHdds B3MYy4YHMBAKOUWHE CKOPOCTH, OTMETKH [Ha BOPOHO K
pasMsbipa.

Nna wHauweuAy anbHbIX pacueToB TOunrunpoarTonOpTpAal-
COM cocTapleHbl yAoOHble OIaHKH pacyeTa MeCTHOI'O pad-
MeiBa(y onop (amTop A.A.AnekcaHApoB).

[lpy cocraBneHHH HacTOAMHUX MeTOAMYECKHX pPEeKOMEeH —
nauunit, nomuMo pabor Cowoanopuuu, GbNIX HUCIONL3O B aH bl
paborer O.B.Annpeena, M.A.fApocnaBuesa, B.C.Kuoposa,
['.C.[fuuyropa u HekorTopbie nonoxenua “TexHUyecKux yka-
3aHu#l NO pacyeTy MEeCTHOI'0 pasdMblBa y OINOp MOC T O B,
cTpyeHanpapngaomux AamM6 u tpapbepcos” BCH 62-69 (Mun-
TpaHccTpoit. M., 1970).

CneayeT OTMETHTb, YTO HEKOTODPbl€ BOMPOCHI IIpOTHO3Aa
MEeCTHOT'O pa3MblBa ellle HeNOCTATOYHO K3YYeHbl, MO3TOMY
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B HacTOoawWuX MeTonMYeCKUX perkoMenfaurax oHM .dubo ne
ocBelenbl {pasMblB Yy perylsiUMOHHLIX fAaMb6 H Tpasepcos),
nubo npuBeneHbl C HEKOTOPBLIMM jlonyuleHHsaMHu (hopMy 7 b,
onpenengoue KoopPULUKEHT KOCHHLL NOoTOKA K., baavbre
B CBA3HBIX TpyHTax, KoabpuuueHT Kn, YYHUTLIBAWOIIHA CHU—
XeHHe padMhbiBa IpH HATMYUAKM NMOBOBOM MONKH Ha yCTyI e
onopsl uin obpese ee dyHnameHnra).

Ony cosnanug cTporoit Puanuyeckoit Teonpuu MeCTHOTr O
pa3MblBa y OINOpP HeNOXONMMO pACIIMpeHHMe KadacTpa ua -
TypupX Dausbix /2/. Cowanopuuu Gyner 6GnarofapeH mnpo-
©KTHHIM, CTPOHUTENBIBIM H AOPOXHO-MOCTOBBLIM 3IKCIIIYyaTa-
HHOHHAIM OpraHu3aulaM 3a lpefllocTabBleHHe AAHHLIX 3aMe-
pon INyGUH MECTHBIX PA3MLIBOB Yy CTPOSILIMXCH H CyullecT-
BYIOIMX OfOp MOCTOB. [lpn 3TOM, kpome InybuH pa3MEIBa,
HeoBXOAMMbBLIX ffapaMeTpoB IOTOKa M TpyHTOB /2/, cneny -~
eT yxasaTb 04Ty ¥ cnocol 3amMepos, a TaKxe IPHIOXKHTL
cxeMy OINOpHI.

Meroouueckne pekOMeHOaluu COCTaBleHbl  KaHA., TeXH,
Hayxk MM XypasneBwim.

3aMeyaHug ¥ NOXelaHug Ipockba Hampae/IdTh HO am -
pecy: 143900, Mockosckas o6xa,, r,Banauuxa-6, w.dury -
auacTon, 79, Col3N0pHHHU.



l. O6wmne noaoxxeHns

1.1. HacTosmmue Meronuueckue pexoMeHRAUHMH Mped -
HaszHaveHbl VIS NpUMMeHeHHdg IpH NPOeKTHPOBAHHH MOCTO -
BbIX NepexonoB NoA apTOMOOHNLHBIE U XKene3Hble QOpOo I'H.

1.2. T'ny6uny mecrtHoro pasMmiBa y omop (puc.1) on-
pefleiigioT mnocile pacyeTa 1ybuHel obilero pa3MmbiBa NMOA-
MocTOBOTO pycriia. CaMyl HU3KYI0O OTMETKY OAHAa Yy OMOpbI
YCTaHAaB/IHBAIOT CYMMUpOBaHUeM TIyGuHLI o6lero U Mecrm-
HOTO pasMbiBa.

- 1.3. Ha meaunnpupyouux pe -
P Kax riaybuHa MeCTHOTO pasMbliBa
Yy DeYHbIX ONOP MOCTAa [AOMX H a
T x IPYHUMATLCE C YYETOM BO3MOM¥e
HOCTH nepemewedusa TVIABHOT O
S BV pyclla X NaHHOH onope,
1/__Q | 14, 'ny6uny mMecTuoro pas -
2 ] MbIBa PACCYHUTLIBAKT Ha OCHOBA -
HUM HCXOQHBLIX OAHHBIX, MONyyae
@ MBIX B pesynbTaTe MU3bICKAaHHU i
L (reomeamyeckux ChEeMOK, THIPO -
Puc.l. CxemMa MeCTHOIO MeTpPHYECKHX ¥ HIKEeHepHO-TeO0Jo-
Fa3MbIBa pyc/na y ONOpbl:  pyyeckux pabor, BK/mMOuad nadopa-
—NUHUS OoBIWero pasMuiBa;
2-BOpOHKa pas3MbiBa TOpHbI® AHAaNU3bl TpyHTOB) u npn
pa3paboTke MpoeKkTa:

XapakTepuCTHK MOTOKA Yy onop: cpefHelt maybunnt H
CKOPOCTH NOTOKa y onopet U ; HalpapjleHHsT Te4eHHUd [10 OT-
HOWEeHHI0 K OCH ONOPbl, BhIpaXeHHOTO yryiom ok . 3Tu na-
paMeTpobl [OTOKA OMNpPeAeNdiOTcd Mg TOR BePOITHOCTH Ia-
BO/K4, Ha KOTOPYIO IpPOEKT4PyeTCsl MOCTOBOI MMepexon;

XapakKTepHCTHK TpPYHTOB B [pefellaXx OXHUAaeMOro MecT-
HOTO pasMplBa: AJId HEeCBA3HbIX TPYHTOB — TpaHyJoOMeTpH-
YeCcKOT'0 cocTaBa, Mg CBA3HbIX FPYHTOB —~ O6bemMHOTO M
yAelIbHOI'O Beca, CTeleHHM BIaXHOCTH, NOKasaTe/si KOHCHC-
TeHUuH (TeKydecTH) J,, xoadduumeHTa MOpHCTOCTH .
yAennuHoro cuermnenus §
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oBLHX CXeM OIop C yKkasaHueM pasmepoB (W HUPpHUHBI,
BBICOTHLI M [OJIMHBI) HX 3/IeMEHTOB Bhlle ¥ HUKe obpe 3 a
HyHOaMeHTOB, O4YepTAaHHd B IjlaHe M Npodune, CeYyeHHUgq
cpait (cpaii-oBonoyexk) M cXeMbl HX pasMelleHHd.

1.5. B HekoTOphIX cilyyasix pe3ynbTaThl paciyeToB MO —
ryr 6mITh CpaBHEeHB! C AaHHBIMHM KadacTpa HaTypPHbIX H3 -
Mepenuit /2/ nufo c 3aMepamMu T'NyOGHH MECTHBIX pa3Mbl -
BOB, BbINO/JHEHHLIMK NPOEKTHOI opranuaauueii y MOCTOB,
PaclonoOXeHHbIX Ha TOM xe pexe BONU3N INpoekTHUpyemo I'o
nepexona.

2. Merop pacyera rnyGHHbBI MECTHOTO pa3MbiBa

2.1. Pacyersasa ¢opmyna g onpenefleHus Tily 6 HH b
MEeCTHOTO pa3MbiBa BLIBApaeTcs B 3aBUCHUMOCTH OT KOH -
durypauun nomnepeysoro ceyenHs (runa) omopw {puc.2)n
pexuMa HaHOCOB, OonpelenseMoro kpurepuem V' = U (rae

V, - HepasMEBIBaomas CKOPOCTb ANt rpynTa (Hanocom),
ciiarampoumero pycino).

2.2. Nng onbp mpocToit OpMBI — MNOCTOSIHHOTO IO BHI -
cotre ceyenus (cMm.puc.2, a) WM Ha HeWMPOKOM dyHAaMeH-
te (c coorHowennem wupun §,/4, = 1,2), BricTynawouem
Han nHoM Ha @< H/3 (cMm.prc. 2, 6), - onpeflenenue Ty -
6uHBI MECTHOTO pasMbiBa NPOH3BOAHTCA NO ¢opMynaMm:

NpH NMOCTYI/IEHHH HAHOCOB B BOPOHKY paamseisa (U>Y,)

T I AN aie (1)
h=1,1 %“(v) KoKy

HnpH OTCYTCTBHM HAHOCOB B NOTOKe (OCBeTHeHHbl 1O —
Tok , U<U) )

n. .
h=11 8:':*1“"'(%) Kq, K, . (2)



a o 6) 9 2
A - ~ ——4 4 4T
K
| Ka, | Ko, b %o,
P L.G,-ﬂ Ko, p
X 021 Kept x x P o
6, Ko, f2 )
= 5, é f 1 ! i
" { ~ } 1
J_A,_F,_L -L.»;.{—y—l .L,T,L
) ) e
Yt uc.2. Pasnuunsie THunb
Oonop: a - ornopa IpoOCTOMH
L 5.4 e d)oprx 6e3 ¢)yHDa\«!eHTa,
2 ~ TO Xe, by HIOaM eHTOM
e o U< LY,
- e e B - OBYXCTyMNeHuyaTag olopa
18§ ?ng PeHueM B HHxXHeHd yac—
Ti’ ()85, 2 @XH[3)r ~ TO e,

| C YWHPEeHHeM B BepxHel
.L,.vl. 4acTH; O, € ~ TpexcTyleHdYa-
| Tas onopa C ywHpeHHeM CO -~
OTBETCTBEHHO B HIXKHeH H
BepXHeHl yacTy; XK — onopa Ha
BBICOKOM poc'raepxe; 3 ~ 3a~-
TOINJIEHHas nperpana
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cpefHdas TiyOGHHa IMOTOKA Yy ONOPbI, M;

H -
V. - CpenHdAs B3MyuHBaouwas CKOPOCTb TypOyleHT-
(4 HOTO [OTOKa Mepell ONOPOH, M/C, ABngoOWasg-
ca dyHkuueil NOHHO# B3Myumpalowel ckopoc—
TH U,
&’
N - cTeneHHOW nmapameTp;
K(p»KoL - cpeAHHe KO>(pQUUHMEHTH COOTBETCTBEHHO ¢op—
Mbl OUOPBLI ¥ KOCHHBI NOTOKA.

rae

2.3. Ina npenpapuTenbHbIX Crafdii NMpoeKTHPOBAHHUS TNy
6MHY MeCTHOrO pa3MblBa y OMNOPhI MOXHO OlpedelsaTh I10
ylipouwehnoit ¢opmyne /2/:

h= a VeH,
roe Q@ =0,7 - OA9 pPaBHMHHBIX X MONYTOPHLIX pPeK, KpOM e
0 peK C BBLICOKHMH CKQPOCTSIMH TedeHHd K
IrankuMK pycinamMi (C A@aMeTpoM YacTHU
nanocoB MeHee 0,25 MM) Tuna AMyRapbH,
A KOTOPBIX @y =141,1.

2.4. CpenHgas WHpPHHA OIOPHI 6cp onpenensercy Ho
dopmyite (cm. puc. 2, 6)
cp H

1

4

rone € - poaBbIlleHHMe dyHAaAMeHTa Hald NOBEPXHOCTBLIO
aHa, M.

AnanoryuyneiM 06pasoM onpelendloT M CPEAHIOW THHY
onopsl, Ang yero B ¢opmyny (3) BmMecTo amauenua mWupH-

Hbl TOOCTAaBNIAOT ONMHY L .
2.5. Cpenunii xosdpdpuuredT $opMbl ONOpPH pacCYHTHIBA-

0T no dopMmyne

- K + -
For R0ALE Kb lhce), "
rae Ke, # Ke, - koapbuuvenTsl POpPMBI, NpRHAMAaeMble IO
Tabmn. 1.
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Cpeanuit kosdpduurenT KOocuHb noroka K,y onpenenser-
Cd Mo cpedHXM ANMHE M NUPUHE ONOpHI,
Tadbnunua 1

dopMa nomepedyHOr0o Ce4YeHHd OMNOpEI Kq,
Kpyrnag @ 1,00
[Ipamoyronpnas W, 1,24
KBanparuas % 1,46
HONYUUPKYJ/IbHBIMHE TOpLAMH
%OB&JIBH&H D 0,85
3aocTpenHas:
8 =120° 8 1,22
8 = 90° RVt 1,00
8 = 60° 0,78
9 = 30° 0,59

2.6. [Ipuy omopax Cc mepeMeHHbLIMH IO BbLICOTE CeYeHHs-
mu (cm.puc.2, B-e) ray6uHa MecTHOTO pasMmbliBa onpefne -
JiseTCd IO ClledyloUHuM ¢opMynaMm:

a) omopa 3 ABYX 3/leMeHTOB (cM.puc.2, B, T'):

IpY pexuMe HaHOCOB U)'U’o

h=Vﬁ(’—;‘)n[ﬁ,znm, Ky, VB D Kg Ko ] (5)

npu pexume HaHocos U< U’o

h=1(Z )[s 2K Ky +62 (20K, K, ]

' (6)
6) onopa ua Tpex snemeHToB (cM.puc.2, A, e):
npu pexxume Hanocos U > U

h=\i (g )[ﬁzx K, * VB, (2,72,) K Kyt

+ VB, (1-2,) K (7)

Ps o(s] ’
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npu pexume Hanocos V<&V

o4 U—n 0,6 K +60,BZ”Z)K K +
h=RH" _ﬁé 61 Zchpi & 2 (2 t7 Qg d‘_

+ 80 (1-2,) Ko, Ko(3] .
rne Z= (5_)0,25 , Z'== (%)0,25; Zz=(%,_)0,25;

Kp» Ky KOoGPHUMEHTH COOTBeTCTBEHHO QOpPMBI |
P KOCHHBI Mg 2JIEMEeHTOB Ce4YeHHs ONOPHI.

Ecnu  o1nopei cocTosaT M3 3JeMeHTOB OOHOK dOpMbl, TO

B dopmynax (5)-(8) koadduunment Kp BbIHOCHTCS 3 a
ckoOKy.

Ons onop #3 deTbipeXx U Gojtee aneMeHTOB GOPMY I bl
IMyBHHLI MECTHOTO pa3MbiBa MOI'yT ObiTh BbIBEAEHBl Ha
OCHOBaAHHMH JIHTEepaTypPHbIX HCTOYHHKOB /2, 3/.

2.7. 'nybuna mMecTHOTO pa3MblBa y ONOpP HA BBLICOKOM

cpaiinom pocteBepke (cM. puc.2,x) onpenensercs no ¢op-
MyJlam:

pu [OCTYN/IEHUH HAHOCOB B BOPOHKY paambisa (> )

0
h=VH ("%%)n[\/g;(zg“li) Kepy Kocﬁ\/gz (4-2,) Kepy K +
+ V'G?%L 2 Kepe K] (S)

NnpH OTCYTCTBHM HaHOCOB B noroxe (U'sU)

h=Ho B0 22 Ko K #8102 K K +

0,6
+0Q AN\/S—;() Z4K(DCK"LJ’ (10)
roe QA - auameTp cBai-060/I0YeK, M;
S - paccTosiiMe B CBeTY MEXAY CBasMH-060M0u—
KaMy, M;
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K(pc* koadduument Gopmer cpail; AN KPYTHLIX Koo

=1, npsinoyronbHbix - Koo = 1,24, KBaupaT
HbIX — qu = 1,46;

KoKty o Ko™ KO02bbULUHUEeHTH KOCHHBI IOTOKA COOTBETCTBEH-
e HO [Jid 3JeMeHTOB OHNOopel M CBaii;

AN- Kost’ptbnuueﬂ'r NpPONOPUHOHANIBHOCTH, 3aBUCH -
wHii OT yHciia cBail B pany nonepex l'IOTOKa,
npu ooHo# cmae A, =1, ABYX - A,

Tpex - A =2,1, qe’rblpex - A” 2, .

Cornacuo uccnenopauusm HW.B.JJdurna /7/ npu obueid
wupuHe pafga ceail 6onee (4:+5)QA oOpasyroTca OBe camo -
CTOATellbHble BOPOHKH pa3mbiBa. OTO OT'paHHYeHHue, BINIOThb
00 NpOBEepKH sKcnepuMeHTanbHBIX AaHubix W.B.[durna, u
peKkOMeHAyeTcd MpHHUMATL 3a BEepXHMA npenen xoapbuuu -
enta Ay, T.e. Ay$ 2,5.

2.8. B meycTO#yMBOH 30HEe peXHMa HAHOCOB (U =
= (O,95+1,0)'U'o ) rny6uHy pasmbiBa y ONOp C OTHOLIEHHEM
pasmepos § /H<1 pekoMeHAyeTcd ONpeNeNaThL KaK And pe-
XKKMa HaHOCOB ‘U'>v'

2.9, I'my6uua MeCTHOI"O pasMeiBa y saronisemMbix fpe-
rpan nocrosHHo# wHpuHbl (CM.pHuC.2,3) onpenmensercs no
dopmynam:

IpH¥ MOCTYIJIEHHH HaAHOCOB B BOpPOHKY paaMmhiBa (‘U'>v'o)

n
h=i,f\/_iTH(—%£) Kep Ko 3 (11)

IpH OTCYTCTBHM HAHOCOB B MOTOKEe ('U'é'U'D)

hsd 4™ K" ( )ZK@KQ(, (12)

rae Z=(*ﬁ‘) ’~5(CM.H.2.6 )

¢ — BLICOTA Nperpaasl Hal OHOM, M,

13



2.10. Hepasmusaowyio ckopocts U, (m/c) nas me-
CBsiaubiXx CPYHTOB PacCuUUTBIBAIOT MO GopMyne

v, _3,6VAd , (13)

'ne H - cpenusa ray6uHa NoToKa, M;
d - cpennuii AuamMeTp YaACTHIl HAHOCOB, M.

Cxopocrtn U, MOXHO Takxe omnpenensTh HO pHc. 3.
2.11. I'nybuny noroka H y onop onpefensioT Kaxk IO-
Tycymmy cpefnux riyOMH B CMexXHbLIX C Onopoli npojerax

MocTa.
2.12. lonnas saMyuuBawuas CKOPOCTHb 'U'KQ (M/c) ne-

pefl ouopoii onpedensieTcsd Mo Gopmymnam:
[Ulsl pycesl, ClIOXEeHHbIX HAHOCAMH C KPYIHOCTBIO Hac -

run ol > 0,20 mwMm:

g =3\/9ufﬁ : (14)
8.9

< 60 d-100mMm
5\? 50 LL n - 111 - 4‘5{%
> II,OHH 1T 1 11 1l 20
s . FTT1 BIIREssts 10
LJ%' 3.0"‘1"‘1 L LT | L ot g,%
N R g e T L4 11 -/1/""/# J,'O
2 solet] =St o e Y
C e :
« (AT Zaers Zask
J ot o e e e 92
¥ Saes |
§ 0713 M" _ E: 2 -1
8 a5 =5
kY 1
¥ 05 =1 1]

0'34,0 2 3 4 56183900 20 30 W0

[y0ura  romoxa H,m

Puc.3. 'paduk nng onpepeneHus: HepasmbiBaloumei
CKOpPOCTH ), AJIsi HeCBA3HLIX T'DYHTOB

Lk



ang raankux pycen (0,05<d< 0,20 mm):

‘Ué}= z/,783\/9H = 10,23\/Hd, (15)

rae ¢ - YCKOpeHMe CHIIBl TSXEeCTH;

W - THApaplnyecKaa KpPyNHOCThL YacTHL HAHOC O B
(ckopocTb Hx nmameHus B cTOdueli Bome), M/C;
onpefensiercda mo tabn,2 B 3aBUCHMOCTH OT
aHaMerpa 4acTHLU I'pyHTa d |

2.13. Cpenndas B3MyuHBaKUAad CKOPOCThb 'U'g (Mm/c) pac-

CYHTHIBAETCH Kak

%ty (@) (19)

Bamyunpaiouylo cKOpocThk U MOMHO Takie OHpedenHTh
no rpaduky pHc.4. dounuywo BBMy'—[HBa}OHl}’IO CKOpPOCTE B
3TOM cnyyae HaxonaT u3 ¢opmynsr (16):

'U; = (4)0,05
§ S\ '
2.14. Creneunoil napaMeTp N onpeaensoT no popmy-
ne
n =0,50+0,24 & - (17)
U
Ecnu paccuuransoe 3pauyenne N 6Bonswe 1, npuiiuna-—
10T Mt =1 WAM nojy4YeHHoOe snayeune N OOOCHOBHIBGINT Ha-
TYPHBIMH OAHHLIMY,

Ona npeapapUTenbHLIX pacyeToB paapemaerc, HpHIH -
Mare h =1 npwu 'U'/Z}' >1 u n=0,67 npu U'/U'

2.158. Koet,)(buuueﬂ'r KOCHHBI NoTOka Ky onpeﬂenm()'r I
3aBHCHMOCTH OT yr‘na KOCHHBI d Mexny Hanpaunmme\l HA-
ferawowwero Ha oOnopy MOTOKa ¥ OChLIO OMOPHI,

Ky=1+ [1,22_—(——%1—‘-’——5% , (18)
4

rne Jf--— KoadbuunenT, onpenensembiii M0 pUC.5 B 3aBl -
CHUMOCTH OT 3Haudenui L/ u o,

[Mpu oL < 10° npunumaior K, = 1.
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Puc.4. Tpadux ang onpedeneHus CpefHeli B3Myu4HBalome#d CKOPOCTH V3 nna He-
CBS3HBIX TPYHTOB



Tabnuuna 2
d, mm W, m/c o, MM Wim/c
0,01 0,00007 6 0,270
0,08 0,00062 7 0,297
0,05 0,00178 8 0,310
0,08 0,00443 9 0,330
0,10 0,00692 10 0,352
0,15 0,01557 11 0,360
0,20 0,02160 12 0,378
0,25 0,02700 13 0,390
0,30 0,03240 14 0,415
0,35 0,03800 15 0,430
0,40 0,04320 16 0,439
0,45 0,04750 17 0,451
0,50 0,05400 20 0,492
0,55 0,05950 25 0,548
0,60 0,06480 30 0,600
0,65 0,06950 40 0,689
0,70 0,07300 50 0,769
0,75 0,07750 60 0,842
0,80 0,08070 80 0,989
0,85 0,08750 100 1,080
0,90 0,09000 120 1,190
0,95 0,09400 140 1,280
1,00 0,08600 160 1,370
1,50 0,12600 180 1,450
2,00 0,15300 200 1,520
2,50 0,17700 250 1,700
3,00 0,19300 300 1,860
3,50 0,21100 350 2,010
4,00 0,22300 400 2,150
5,00 0,24900 500 2,400
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2.16. Ilpr Hanuuyunm NoGOBOI NOJIKK 3/1eMeHTa OMNO P bl
WHPHHO NI AL;%, BO3BblIaOMeEliCd Hal OHOM H4 BEIUUYMHY
@, ClleAyeT Yy4YWThHIBATH CHHXeHHe Iy6MHBl MeCTHOTO paa-
MbiBa BBedenueM kKosbpuumenrta K, .

K, =0,75+0,25 VEJH . (19)

[Ipu wupune nonku AL<® suauenme Kn CilledyeT yBellU-
YHBATHL IIPOCTO# HHTepHnojigluel No 3aKOHY TPEYrolbLHHK a
C Y4YeTOM TOIO, 4YTO NpH OTCYTCTBHMH nonku K, =1.

{ ’ ;42 Lt
v N7
L~ 8
3 T P r
2% % uc.5., 'padux nna onpe-
2 e’ [} neneunss koadpdbunuenra
Z N B Popmysne xosbhbuumenra
1 KOCHHBI Ko
P~
0 0 20 30 w 50 60 70 &0 «,2pad

2.17. Bonbuwoe KonuyecTBO HATYPHBIX M ONBITHBIX OaH-
HbiX /2/ MO3BONSeT YyCTAHOBHTH OPHEeHTHPOBO4YHbie I'pDAHH -
ubl NPEMEHUMOCTH INpPeMlIOXEeHHOI'0 MeToda pacuyeTa MeCT-
HOT'O paambiba. [luana3oH u3MeHeHMs pacyeTHBIX XapakKTe—
PMCTHK HaAXOOHUTCs B CIHeAYKIIUX NpeAenax: INIyOGMHBEI NOTO-
ka - ot 0,05 no 20 M, cpeanero AmaMeTrpa 4YaCcTHHL HaHO -
coB - ot 0,1 no 150 MM, rayOMHBI MEeCTHOI'O paaMbiBa -
ot 0,05 mo 10 ™.

3. Oco6eHHOCTH PpacyeTta rayOuHbI
MECTHOrO pa3MbiBa NpPH Pa3HbiX TPyHTax pycha

OnHopoaHe HecaasHble T[PYHTH

3.1. llpn pacyere rny6GuHBl MECTHOI'O pas3MbiBa TPYHT
CYHTaeTCcd YCJIOBHO OAHOPOOHBLIM, €CJH

_:_i_as <12, (20)
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roe d”- AaMeTp 4YAacTHI I'pyHTa, MM, MeHblle KOTOpOo-
ro B npobe comepxurca 85% wacTHu O Mac-
ce; onpenensercd no rpaduky rpaHy/IOMeTpH-
JeCKOr'o COCTaBa;

d -~ cpenuui axaMeTp YacTHU T'PYHTAa, MM;

di" cpeOHuH AMaMeTp OTAenbHOH Ppakuuu, MM, KO-
TOpBLI onpefeligsercda Kak cpelHee apUdMeTH -
yeCKOe MAaKCHMANIbHOTO (0limga) ¥ MHHMMAlb=
HOTO (dimin) AHaMeTpOB yaCTHU f1agHON (pakr-

UHH;
d. = dimox*d;min
L= 2
P - mMaccosas nons opaxumii, %.

[§

3uauenus di H Pi onpenendiOT Ha OCHOBAHHM CpaHy-
TOMEeTpHYeCKOIro aHanusa npo6, orobpaHHbIx H3 6ypo B BIX
ckpaxuH (NpedANOYTHTENLHO B MeCTax BO3BeleHHd ONop).

3.2. lpu OAHOPOOHOM TI'pPYHTE Hepa3MBIBAIOUIYI0O H B3My
YMBAKUIYI0 CKOPOCTH ONpeNendioT N0 cpelHeMy OuHaMeTpy
yactuun d .

Caoucroe CTpoeHHe HecBA3HbIX PrpyHTOB

3.3. Onpeneneune rnyGHHB MECTHOI'O pa3MblBa pycila,
CJ/IOX @HHOT'O CJIOfMH DPa3JIHYHbIX I'PYHTOB, IPOH3BOAAT, NpH
HUMaAagd [/ig Hepa3MbiBamouell U B3MyuHBamlleit cCckopocTe#
nuameTpsl (d UK d.ss 4acTUl B COOTBETCTBYIOWUX CJO -
ax rpyHra. PacdeT BBLIIONHAIOT B clledyolieM MOpsaAKe: Ha
xoasT rny6uHy pasMbiBa Ad NepBoro ciiosd; ecnu riaybu-
Ha pa3MblBa NPeBOCXOAMT ero TOJIHHY, pacyeT MNpOBOAsT
ONng BTOpPOIO CJ0d, CHYHTAas, YTO OH BBIXOAHT Ha NOBeEpX -
HOCTb, M TaK 0O TeX Hop, noka He Oyner HailloeH cnoi, B
KOTOPOM pas3MblB IPEKpaTUTCH.

Ecnu mpu pacueTe OOHOI'O U3 HMXHHMX Cji0eB INyOH H a
pa3MblBa OKaXeTCs MeHbiie CyYMMbl TOJIHMH Bhllellexa -

19



IUKX CI0eB, TO 3TO O3HAaYaeT, 4YTO pa3MbIB lIpeKpaTHicC g
Ha NOBEpPXHOCTH paccMaTpUBaeMoro cliod.

Pa3noponnbie  HecBA3Hble rpyHTH

3.4. Pacuer rny6buHel MeCTHOTO pasMbiBa INpH d851d>l,2
NMPOU3BOAMUTCH MO Hepa3MbIBAIOWMM CKOPOCTHAM, ONlpelelge-
MBIM MO OWaMeT]y 4YacTHI TpyHTa d'BS' YacTuusl c d85>d
06pasyT OTMOCTKY, OlpaHMuyHBalomylo I'iybuny pasmbiBa.

HepaameiBawomas ckopocTs VU, ,KOTOpas XapakTepuayeT
YyCTOHYUBOCTE HAHOCOB 3a IpefellaMH pPe3Ko TypOylneHTHO-
ro MOTOKa y OMNOPhl, pPaAacCYHUThIBAETCd MO CpedHeMy AOHa -
meTpy d .

CeA3Hble rPyHTH

3.5. llpu onpenenennn rny6MHEI MEeCTHOT'O pa3MbIBa B
pycllax H3 CBU3HbIX ['PYHTOB pal3/Ii4daioT clleflyoliMe BHAbI
pacyera B 38BUCHMOCTH OT pexuMa HaAHOCOR:

a) notok mnedeT Gonee 0,1% MeIKHX IECYAHBIX 4Hac -
THIl HaHocoB. B sTtomM Hanboliee paclnpoCTpPAHEHHOM CIy -
yae pac4yeT OcyllecTBIASeTCd No fopMynaM Mg pex UM a
Hanocoe V>V, (cm. nnm.2.1, 2.7, 2.14, 2.16) c nononnu -
TellLHO! MNMpoBepko#l r'ayOUHBI pa3dMbiBa B CJlI0O€ MeJIKHX Neo-
YaHbIX 4YacTHU. 38 pacyeTHYI I'Iy6GHHY MeCTHOTNO pa3Mbl-
Ba IpHHHUMAIOT MEHbUYI U3 2THX ABYX ONpeldelleHMi;

6) NMOTOK He CONEPXHT MecyaHbIX HAHOCOB (OCBeTIeH -
Hblft) . Pacyer npoponurca no ¢popMynam i pexuaMa Ha —
Hocos Us<V..

3.6. Hounyo (Ug <) u cpenmnwowo (Vg.ct) B3MyumBaio-
llite CKOPOCTH A/ CBg3HbIX IF'PyHTOB onpenengiot no ¢op-
Mynam:

- 0,08 .
Ug‘?'cg-I,‘(GH U8 (22)
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0,14

Vged =207 Yy g, (23)

roe U, g~ Hepasmuipapoias CKOPOCTL AJlsl CBA3NOT O
‘ rpyHTa, M/c, onpefensemasa 1o npeobpado -
BanHo#l dopmyne U.E.Mupuxynapnoi:

zro_c&=%q—(5,3‘/ + ng)\/o,15+Cp ; (24)

& - xosdbduuMeHT CHMXeEHMS HepasMmbiBaloulell cCxo-
POCTH; KOr[aa MNOTOK BJledyeT MeJIKMe lecya -
Hble dacTHubl, & =1,4; B cllyyae OCBeT/IeHHO—
ro notoka & =1;

l:p— pacyeTHOe CuUeNlieHHe B TpyHTe, 10411a (TC/MQ),

B nengx yckopenus pacyera no dopmyne (24) snaue-
uus Uy (4 MOXHO omnpelenars no rpaduxky puc.6. Hna no-
NydeHHd ?);.cl npu § =1 3xHauyeHus vn.c‘ , TOJIy YeHHble MO
puc.6, cnheayer yMHOXHUTBL Ha 1,4.

2
X
3 2 S P
S a0 352 ///5;7
g ) L1 A
§ & A 1/ 4.0
26 St 35
IS -~ o T
S 2,’/, ] A /,//7 30
e
3 ® =
g 20 e -— 5:,0 Puc.8. I'paguk ang on-
= ;6 penelleHus HepasMpl-
g e T "®  Baioweii ckopocTu Vo.ch
§ 16 - 42 CBéHBHbIX IPYHTOB IpH
1 e 10 =1,4
=== '
10 e e 8 e =
N=S2E22
= i
a6 Q
o
Q2
2 d y 56 8 N 0 X

youHa momoxa H,m
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8.7. Pacyernoe cuenneunne Cp Npu HcnuITanuu obpas -
OB I'pyHTa onpeaensiior no dopmyne

C
CP= _.x_" ’ (25)
$
rae G”— HOpMaTHBHOe{ 3Hayeune clueniaeHuss rayHiucToro

rpyira, 1040la, npn cTenewn BnaxHOCTH 5.:=08;

X?— KO3hPUIHEeHT HAAEXHOCTH MO TpPyHTy, yCTaHap-
JHBacMuLIi B 3AaBUHCHMMOCTH OT H3MEHYUBOCTH

NpPOYHOCTHLIX XAPAKTEPHCTHK TPYHTa M OT 4YHC-
na onpenejienyil NMpH NOBEPHTENHLHO# BepOATHO-

cru oL =0,90,

3.8. Ong nonyueuna kosdduuueHra HANKHOCTH IO
rpyuty ¥, M pacueTHOT'0 3HAYEHHS CP MOTryT GLITH HC-
[10/iL30B&HLI CTaHfapTHbie NoJjleBuie W jaboparopusle MeTo-
Obl UCNBITAHME TPYHTOB HA CABUT ¥ pPEKOMEHOAUHUH
CHull 2.02.01-83.

Kpome Toro, mMoryr ObITb HCHONBL3OBaHbl 3HAYEHHUd
cueljieHus, onpefieliseMble MeTOAOM BAapB.IMBaHHA B T'PYHT
chpepuueckoro wramna {(npubop H.A.llmrceuua) B noine -
BbIX YCIIOBHSIX,

[lpr oTcyTcTBHHM OAaHHBIX O CLeNIEeHUH CF oI npeABa-—
PHTENBHBIX CTANKi MPOEKTUPOBAHUS NPUHUMAIOTCH HOpMa -
THBHble 3uayexus (4 0o npum.l.
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o}
W

|lpunioxexnne

HOPMATHBHBLIE 3HAYEHUS YIOEJBbHONO CUEMIEHMA Cy
NBINEBATO-T/IMHUCTBIX HEJIECCOBHIX I'PY HTOB
YETBEPTUYHKIX OTJOXEHHWI (MO CHall 2.02.01-83)

Bun » xoncucTeHuna

[Mpenensr ua-

1

4
HopmaTuproe yAelbHOe CLUeIVIeHHe (y,10 1a

rpyHra MeHeHusa kou~ | (tc/ ,JIpY_KO3¢dULUMEHTe TIOPUCTOCTH &5
cucrenmmn Jy 17545 0,55] 0,65 ] 0,75 | 0,85 [ 0,95 [1,05
Cynecxu:
msarkonnactuynbie (0,25<¢3€0,75(1,9 1,5 (1,3 |1,1 [0,9 - -
HONYyTBEpaAbIE 0 £3,50,25 (2,1 1,7 (1,5 |1,3 - - -
CyrnuHKH:
marxonnactHanse |0,5 <J £0,75 | - - |25 |20 (1,6 [1,4 [1,2
tyromtactuyneie |0,25<J, €0,5 |3,9 [3,4 |28 (23 (1,8 }1,5 -
Oy TBEpAbIe 0 €J,%025])4,7 |3,7 |31 2,5 122 11,9 -
Tnune:
marxomnacruunpe 0,5 <J,€0,75 | - - |45 |41 |36 ]38 |29
Tyronnactuunsie |0,25<3 <0,5 - - 57 (50 14,3 3,7 |32
Moy TBepanie 0 <£7<€0,25]| - 8,1 |68 |54 |47 [4,1 3,8

Mpamevanusa: 1.

3Ha4yeHHe

XapakTepucTHKH NpHBedeHbl

4 110 HHTeprojsuug,
3. Ecnu anavenus €,, ), u

Ang TPYHTOB, CoOdepXalluXx He
Bonee 5% OpraHMYecKOTO BeWECTBA X HMEIOUHMX CTelleHb BI&XHOCTH S, > 0,8.

2. lna rpyHTOB C NPOMEXyTOWHHLIMH 3HAUEHHSMHE €, NONYCKaeTcs ONpedeNldThb

o TPYHTOB BbLIXOASAT 3a Npeaejkbl, NPeAyCMOTp € HHBbI e

Tabnuielt, TOo xapakTepuCTHKy C, crenyeT ompenensTb MO QAHHBIM HENOCPENCTBEHHBIX
UCNBITAHHH 9THX TPYyHTOB.

Ecnu snaveuud e,,J,,5,
B TabnHlle, TO NONMyCKaeTCs B 3anac HaNeXHOCTH IpHHMMATE C
eHTHPYSCb Ha HIXHHe Npenensl xapakTepucTux e  J, nS, .

MEeHbUIe HHXHHUX NpefellbHbIX 3Ha4yeHuH, np¥BedeHHbIX

no Ttabnuue, opu-



IMpunoxeunue 2

NMPUMEPHI PACYETOB I/TYBUHBI MECTHOTIO
PA3MBIBA ¥ OIIOP MOCTOB

OaoHoponHble HeCBY3HBIE TPYHTHI

Mpumep 1. 'ny6una noroka H =5M, CKOpoCTb y omno-
pst U =0,68 m/c; onopa - maccusHas (cwm.puc.2,6), opans
no# dopwmei, wupunok 6,=4,2 M, ma BecTynaomem Han
nnom (& =0,4mM) d)yﬂnameu're WHPUHOH 6 4,6M; OnMHa
onopsel L =12 M. Kocuna noroka OTcyTCTByeT (d=0; Ky =
=1). Pycno cnoxeHo MenkuM I1eCKOM, T'paHylloMeTpHyec -
KMl cocTaB KOTOpOTo mpuBefleH B Tabl., 1 M XapakTepuay-
eTrcs rpanynomerpHyecko# kpupoll (puc.l HacTosmero
TIPHIIOK CHHST) .

Tabnuna 1

dpakun Cpenuuit o Maccopag pong

ngcxa, f:v(M qgcen}{llr;[, M&Iame'rp ppaxuuu B, % Pid,
0,5-0,25 0,375 15,00 5,68
0,25-0,10 0,175 36,79 6,44
0,1-0,05 0,075 39,00 2,92
0,05-0,01 0,030 6,40 0,19
<0,01 0,007 2,81 0,02

CpenHuii AMaMeTP YACTHI HAHOCOB OMpefeliieM MO
dopmyne (21):

d = 22— = 0,152~0,15 v

[lo puc.1 HaxonuMm, yTo d =0,175 mm. Tax xak
d“/d 8 {;5 -2 =1,17<1,2, T.e, rpyHT ONHOPOANBIA, pac -

yeT Npou3BOAMM 110 Auametpy d =0,15 MM,

OnpenensieM HepaaMbIBAWILYIO CKOPGCTh MO $OpPMYy e
(13):
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‘U’ =3,6 \/5000001 =0,60 m/c < 0,63 m/c

T.e, HMeeM cllyyafi MocTyMieHHsi HAHOCOB B Bopom(y pas-
mpisa (U>U).

Tak kKak HHXHSS YaCThb O110 P DI
uUMeeT HebolIblloe Yy HpeHHe —8,/Kz=

=4,6/4,2=1,00< 1,2 me=1,0m§=F = ngr
=1,67 M, pacueT NPOU3BOAMM II0O so—— "
cpelHell WHMpHHE ONOpPbI, KOTOPYIO 60 t
onpenensiem no dopmyne (3): wolf 1L
&_4610+424O_4,3M' 20 a’:d,,
NH

0 a;
3Hag, 4TO d< 0,20 mMm, no dop-~ a1 Q2 a3 MM

mynam (15) u (16) moiuncigem

AOHHYIO M CpedHIOI0 B3MYYHBawollMe Puc.1. I'paduk
CKOpPOCTH INOTOKAa Neped ONOpOH: rpaHyjlomMeTpu-—
- 3 . - . 4eCKOT0 COCTa-

?); 10,2%/ 5,0-0,00015 0,693 M/c; BA MEJKOFO Il1ec—

0.0
3% 5.0 aana (P o
- 0 50H1S = 33393; (a—) 1,86;

.} xa
d
'U; 0,93:1,86=1,73 m/c.

[lo dopmyne (17) onpemenseM cTeneHHO# mapaMmeTp n:
1 =0,5+0,24 - 2283 = 0,5+0,16=0,66.

Iny6uHa BOPOHKM MecTHOTO paameia No dopmyne (1)
npu K, =0,85 (cMm.Tabn.1) cocrabur:

0,
h=1, ls/43 (%.67%- 68-0,85=1,1-4,63-0,51-0,85=2,21M.

3amMeTuM, YTO ang npeABapUTenbHBEIX pacye T O B
(cm.1m.2.14) crenennoit napamerp n (npwu %‘ <1) 61 65l
npundT passbpiM 0,67, yro B AAaHHOM Cilydae “He H3MEHK 1O
6r1 rny6uny h .

[Ipumep 2. Mcxonuwie naHHkie Te Xe, YTO B IpUMepe
1, HO mMeercs kocuHa noroka of =20°, a pycno cilox eHo
ONHOPOMAHBIMHM CpelHe3epHHUCTLIMH INeCKamMM CO CPeaAHHuM
nuamerpoM uactuu o =0,35 MM,
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Hep: nMI.malouxasx CKOpPOCTb B 3TOM Cllyyae COCTAaBHT:
¥,=3,64\/5,0-0,00035=0,74 m/c.
nO(‘K()Jley U< Uo' .C. HAHOCh! B BOPOHKY pa3mMbiBa He
locTynalwT, pacuyetr BeaeMm no dopmyne (2).
Hownyo 1 cpennioio B3aMyuupaoil¥e CKOPOCTH 1OTOKA
nepen onopo#i onpepnensiem no ¢popmynam (14) u (16) npu
runpapnuyeckoi kpynnoctu W =0,038 m/c nna d =0,35 MM

(M., Tabur, 2)
3; ¥0,81-0,038-5,0= 1,23 m/c;
B 8.0 405 ﬂ)u'oil 77;
d ~0,00035 ; (d AL

Ué 1,23°1,77=2,17 m/c.
Mo dopmyne (17) BbrudcisieM CTeneHHOMH napameTp n:

n =0,5+0, 24%%— =0,5+0,12=0,62.
Onpenengem koabduurent Ky . [Hus storo cuauana
npu L/,s 2 =2,9 u o =20° no puc.5 maxonum §=0,4.

BaTeM uo (bopmyne (18) paccuuTniBacMm Ko( :

1,12
=1+ [1,22- ——G‘-—' 0,4=1,32.
Ko( [ V—..z_+0 75)] 2

I'nybuiia MeCTHOIroO pasmbiBa COCTABHT:
h =1,1-4,32%.5,0 (—Q*@—)O 62.0,85-1,32 - 2,59 M.

[ITpumevanue. uga opHeHTUPOBOUYHbBIX PACYETOB NPH
EO3BE[eHNH YHUCeNl B ApPOOGHYIO CTelleHb MOXHO HCIOJI630 -
BaThL rpaduk pHC.2 HaAcTOdIero pUIIOKEHH .

Mpumep 3. N'mybuna noroka H =9 M, CKOPOCTH y OIO-
pet U =1,9 m/c. Onopa - maccupHasi, M3 TPeX 37ieMeHTOB
(cM.pHc.2, O): HHXHAS 4aCTh - U3 MNPIMOYTOIBHBLIX 3lle -
menton ( K= K'Pz. 1,24) wupunoit B, =9 M n B,=7 m;
BEpXHS — OB IO bopmut ( K, =0, 85) W HPUHOI] 53 =
=5,1 M. YoTynol onopnl UMeIOT m,lco*r‘y OT AHa € =2 M H

€, =5 m. B yposue nepsoro ycryna (€ =2 M) MMeer
ca nobopasi monkKa A L =1 M.
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Kocuna noroka orcyrcreyer. Pyciio crnoxeno onnopaa-
MeprlM ME@JIAKHM IIeCKOM CO CpeﬂHﬂM HHaMeTpOM yacT U i
d =0,22 mm.

x-09 08 Q7 @6
S

N 10 s
[ 05
]
Vi -
5 g’ e
; szt Has
/C/, // /4 - -l 2
T %249 2% 1155 q
2 =
= af
-
1 x=04_+- P 2 34 6 80 20 304050607
as = 33 T ¥
a6 0, N T 1T
1] ! !
as % 18 7606 /=]
0% 2 1 108
0.13 sls s 6 -
3 / 14
a2 ) 12
7
. . 468 468 468 468
o1 > 00 1000 10000 10000N
)

al Q2 Q3QY Q6 Q8 IN

Puc.2. lpaduk ang BO3BeleHH HHUCE!l B CTeneHn

HepasMmbipawomas cxopoctes no dopmyne (18) cocrasuT:
4
=3,6 V 9-0,00022=0,76 m/c < 1,90.

MmeeM cityyait U >V, nosTomy riny6uHy MecTHOI'o pas-
MbIBa pPACCYHTBIBAEM no tbopmyne (5). Brauane onpenens~
eM [OHHYIO H CpellHII B3MYuYHBawllde CKOPDOCTH nepen
onopon

VQ 81-0,0238:9=1,28 m/c;

?
Y 90 . HYOM o
500053 = 40909; (a-) 1,89;
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'Ué= 1,28-1,89=2,42 m/c.
Crenennoii mapameTp HaxoAuM Ino dopmyne (17):

n =0,5+0,24 -%—g—%- =0,86.

OnpenensieM OTHOCHUTENbHbBIE BHICOTBI S/1eMEHTOB OIO —
pLl M 3HaYeHus KOSPpPHIUEHTOB Z |

e 2 _ 0,25 & 5
=9 =0,22; £,=0,22 =0,68; =19 =0,55;
Z,-0,5522% = 0,86.

KoasdbuuredT CHUXeEHHS pa3MbIBa K U3-3a HaAllU4Y Mg
no6opoil nNonxku AL =1 M BbIYHCTIgEM HO dopmyne (19):

K =0,75+0, 25\/— =0,87.

Tak kax wWHpHHA NOJIKH AL <%‘— -g——l 17, koaddu-

UMeHT K = yTOdyseM HHTepnonﬂuneﬁ mexny AL, u *

T
-k (B-AL) (1-0,87) (1,17- 10)=
K=K, + fr -0,87+ L4 0,89.

Haxonen onpeuenﬂem rnybuHy MeCTHOI'O pasMbplBa IO
OpMYn .

h-Vg. (%J'?i% V9-0,68-1,24+ V7 (0,86-0,68) 1,24+

+/5,1(1-0,86)-0,85) -0,89 = 8,240,809 = 7,33 m.

[fpumep 4. Paccuuraem rnyGuHy paambiBa y OIO p bl
NpH Tex xe napamMeTpax [HOTOKa M pa3mepax OIOpbl, YTO
H B NpUMepe 3, HO ollopy HepeBepHeM Ha 180° Takum 06-
pasoM, yrobbLl yllMpeHHas ee 4YacThb OKa3alnachb BBEep X ¥y
(cMm.puc.2, e). Torna wHupuHa 3JEMEHTOB ONOPHI 5 =5,1 M,

8 =7 M u 8 9 N, a BbICOTaA YyCTYNOB HaA [AHOM M napa-
MPprl b 4 6)ny'r UMeTb 3HauyeHus: €,=4 M, ¥ —(—g-—)o 20 =
=0,82 #u e, =7 M; —(7)025 094 Fuy6m{y MECTHOTO
pasMbiBa y onopbl onpefllenum no dopmyne (7) npu napa-

MeTpe lepenoca HaHocoB (cm.npumep 3) ( 7 ' =
= ( 2.90 )0 86_ =0,81:
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h=v5-0,81 [V5,1-0,82-0,85+ V7(0,94-0,82)-1,24+ V3 (1 -
-0,94)-1,24 ] =5,32 m,

T.e. II0 CPaBHEHUIO CO cxemou onopsl u3 npumepa 3 (Gea
yyera kosbpbulmenTa K ) r‘ny61»ma paaMblBa YMEHbWH -

nace bonee yem B 1,5 paaa (-Ba%%) =1,55), gro cpuae -
?
TeNbCTBYET O CNnaboOM BIHSIHMKM HA MECTHBIH pa3MblB yuwHu-

pPeHHd OIOpLI, ecili OHO pPAaCIOllOXeHO BBEepXy ONOpPLI.

[lpumMmep 5. [lapameTpsl NOTOKaA H TPYHT INpHMEeM Te
¥e, 4yTOo B B npumepe 3. KocHHa mMOTOKa OTCYTCTBYyeT.
Onopa - MaccusHasi, U3 ABYX anemMeHTOB (CM.puc.2, p):
HIKHUE aneMeHT wupuHodl §,=7mM - npamoyronnuoit dop -

(K =1,24), posppluawmUica Hal NHOM Ha € =2 M,
BerHHH aJ7leMeHT IWHPHHOK 'ﬁ 5,1 M - C NOINYyUHPKYNLHbI-
mu topuamn ( Kg,=0,85). Ha ypoBHE £ =2 M pacronoxe -
na noGopas mnonxka wupuHo#t AL, =0,95 m.

3rauenue xosdPunueHTa K COCTAaBHUT:

K =0,75+0,25 _2_’__0 87.

4
Taxk kax AL’ =0,95 M>“6£' =§é—1' =(0,85, KOppeKTHpO -

BaTh 3HAYEHHEe K He Tpebyercd.

[Tpunap us npeubmyuler‘o npuMepa napamerp Ilepesoca
HAHOCOB (‘U’/?}%) =0,81 u Z =0,68, mo dopmyne (5) onpe-
fnellseM TryBuHY MeCTHOT'O pa3MbiBa y ONOpDI:

h = Vs-0,81 [{7.0,68-1,24+ V5,1-(1-0,68)-0,85] -0,87 =
=6,90-0,87 =6,0 M.
Hna cpaBHeHHss paccudTaeM nybuHy pasmbiBa N0 cpel-
Heft WHMpHHE ONOPHI, KOTOpPYIo ompefdenum Io ¢opmyire (3):
7:2+5,1.7
o =
Bcp 9 5,52 M.

Cpenunii kosdpuuuert ¢Gopmpl OMOpbl HAXOAHM MO QOP -

mye (4):
=  71:2-1,24+5,1.7-0,85
Kq= 7.2+5,1.7 —0,981,
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ny6uina pasmbiba paccuumrheiBaeTcs no fopmyne (1):
h=1,1 \/" 52-9.0,81 0,96 =6,03 M <6,90 M,
T.e. IpH pacyeTe Mo ,8 Mbl 3aHU3WIA Obl rnybuuy pas -
MuiBa Ha 14%.

[Tpumep 6. Onopy wupunoit B HmxHel uyacTu 8'-“—6 M
npeluiojiaraeTcss CTPOUTh B [Be odepeldd: B NepBblii ron
3abupaeTcsd orpax/aalomuil Meranaudyeckuid wnyHt, obpa -
3ylomHui HpsIMOYTONLHLIT KOHTYP Bx12 M, BbICOTOH Han
angom nocne obulero pasmuiza €=2,3 M; Ha ClIeAylo Wl U #
ron, nocjie MNpoxoda naBOAKa C OXHUAAeMOH BepoOsiTHOCTBIO
upesbunelds 10%, npeaycMmarpuBaercss BO3BeleHHE OIOPHI.

Tpebyercqa onpeneidTh INIy6WHY MeCTHOT'O pa3MblBa Yy
IWNYHTOBOIO OCpaxAeHusd Mg HasHayeHUd TybuHp 3abub-
K¥ lNyHTa.

[nybuna u ckOpocTb NMOTOKA& M/S NABOAKA BEepoOSITHO -
cTeio 1:10 onpeneneHst MopdomerpuueckuM pacuerom:H =
=6,7 M, U=1,1 m/c. Tpyur pycna pexku Ha raybuny 7T M
npeacTapleH ORHOPOAHBIM CpeAHe3epHHCThM nmeckom (d =
0,3 mmMm).

Takum oOpasoM, pacueTHag cxeMa WIYHTOBOTO OIpax-
neuus npeactaenger coboii satomnsemyio mperpany (cwm.
puc. 2, a).

Onpenensem no dopmyne (13) nepasmbiBalomyo CKO -
pocTb y
U,=3,6- V6,7-0,0003=0,76 m/c < 1,1.

Nounas u cpedHgda B3My4HBalOWHXe CKOpPOCTH 110 POpmMy-
nam (14) u (16 ) cocrasar:

%9 v 9,81:0,0324-6,7=1,29 Mm/c;

B ey 22083 (g7 )008= 1

'Ué~ 1,29-1,81=2,33 Mm/c.

Crenennoi uapaMeTp paccuuraeMm no dopmyne (17):
10

_.4_.__=
n =0,5+0,24- 1,29 0,70.
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HaxoAuM OTHOCMTENLHYIO BBICOTY Iperpanbl ¥ Koapdu-

UHUeHT Z .

+ =E-0,34; 2-0,34"%-0,76.

I'ny6uny MecTHOTO paaMbiBa onpefelgeM 1o ¢opMyne

(11):

h =11V 66,7 (3:53)%7°

-0,76+1,24=3,87 mM.

Cnouctoe CTpOeHHe HeCBA3HbIX
CpPYyHTOB

[Npumep 7. 'nybuna noroka H =18 M, CKOpocTb y Ono-
per U =1,8 M/c; onopa - Ha BBICOKOM pPOCTBEpPKE C 3aKpyr-
NeHHLIMH TOPIAaMH, Ha KPYIbIX cBasgx-o06ojodykax AuamMer-
pom @=1 m,c warom (B ceery) §=1m (cm.puc.2,x).
Boaprlienne noAowBbl POCTBEEpPKa Had OHOM ef=6,5 M, a
ero obpesa Hal OHom - €,=10 M. lllupuna pocTsepka 'B,x
=6,6 M. Teno onopwst - opanbHOH GOPMBI, WHPHHOMH 8z=5M.

Kocuna noroka orcyrcreyeT. Pycno cnoxeno cnoammu
OAHOPOAHLIX T'PYHTOB, NN KOTOPBLIX 3HAYEHHA CKOPOCT e i,
XapaKTepu3yIoWUX YCTOHYHBOCTH HaAHOCOB, NMpUBeNeHbl B

Tabn.2 HacTodlero IIPHIOXeHUd.
Tabnuna 2

ny6
Cpynr 3a:¥erflgnanﬂ d, w, MZ}’% g‘% MU/&C

rpyuTa, M| MM M/cC

[lecox cpennesep-

HIOT b1 0-2,8 0,25 |0,027]0,93 1,68 3,28
[Tecoxk nEo3e

HHC Tl T P~1 2,8-5.,0 |1,20{0,110]1,37]2,67 4,75
Tpapui 5,0-12,0 |5,00[0,249(1,96 [3,52 5,74

OnpenensieM OTHOCHTeNIbHbIEe BBLICOTHI 3/1eMEHTOB OO -
pul M 3Hauenus xkosbduunenton Z, U £, |

g 6,5 Loz 0,25 . Lo 10 _
e~ 55 _0,36; 2,-0,3602%=0,77; &=-1F-0,55;
Z,-0,5572% -0, 86.
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I'ny6uHy pa3smbiBa B ABYX BEPXHHX CNO4X TI'PyHTa HAaxo-
num no dopmyne (9), npuuse GeapaaMepHb KosdpdhuUHEHT,
xapakTcpusyownii qucno ceai A =2,1 (Tpu cpau B pda —
ay) ,u KosdbuuMenTn (POpMBI pocTBEpKa M Tena OO P Ll
Ko=Kep, =0,85, xpyrnux cpaii-oGonouek Ke.c=1.

ITo dopmyne (9) onpenenaem rnyGuny pas3muiBa B nep-
BOM BepXHeM Cloe IpyHTa NpH CTEeNeHHOM napamerpe N =
=0,5+0,24 _1,8 -0,76:

1,68
h= V18 ( 2:2-)%75]V6,6(0,86-0,77)-0,85+ V5 (1-0,86 ) x

x0,85+ —1—701'—31-1— +0,77-1,0] =4,24:0,631,62= 4,32 m.

Mockonnky 4,32 M>2,8 M, ofnaxaercs BTOpO#  CnOii
rpyaTa.
Haxonum rnyGuHy pasMbiBa BO BTODOIM ClIOe Npu CTe-

NeHHOM napaMerpe n =0,5+0,24 %‘(857 =0,66:

ho= ViB(2455%%%.1,62-4,24.0,53-1,62= 3,64 m,

T.€, pa3MblB NpPpeKpaTUTCd B KPYIHO3EPDHHCTOM MMeCKe. Pac-

YyeTHyw riaybuiy pa3mbipa clleAyeT NpudiUMarTb pa B H O i
3,64 M.

PasHopoanbie HecBS3HbIE TPYHTHI

MMpumep 8., I'nybuna noroka H =10,1 M, ckopocTr Yy
onopul U =1,56 mM/c. Onopa maccupHag: ee HUXH G 4a
HacTh WHPKHO R g’=6,6 M BbICTylaeT Hal AHOM Ha € =
23 M; BepXHsis 4acTk WHPHHOH €Z=6 M, OBe yacTu onopul
oBanbuoll popmMsl.

Kocuna noroka orcyrcrayer. Pycro cnov~no cpenne~
SCPHHCTHIN ¥ KPYNHBLIM MECKOM C D'PABHEM, i1 ¢ Mo pH-
yeckuii cocraes koroporo npupefiten B Ttabn,3 1.cros ul ero
DG, K CH g,

Cpenndii nuavierp wacTvl uanocos d =2,09 M.
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Tab6nuua 3

Ppakuua xpynuo-|Cpenunit nuamerp|Maccosas
ro necka C rpa-|dpakluii HAaHOCOB Rois
BHEM, MM d‘;’MM d)paxé/inu Pl Pd;
10-5 7,500 15,0 112,50
5-2 3,500 16,6 58,10
2-1 1,500 12,1 18,20
1-0,5 0,750 7,5 5,60
0,5-0,25 0,375 29,4 11,00
0,25-0,1 0,175 19,1 3,30
0,1-0,05 0,075 0,3 0,02
b P [y =208,7
[To rpad mky rpasynoMeTpuyecKo-
ro cocrasa (puc.3 macrosmero npu- A%
= 80F—54]
NI0XK eHHud ) Haé(onnm 4TO d8 3,5 mM. Vi t
!
[Tockonbky —a'gi 235)9 =1,67> 1,20, 6 !
40 +
I'pyHT HeoAHOponAHnlit. Pacuer cie- 20! [
AyeT BeCTH Ha AMameTp 4aCTHL Oggs {ay !lds

KOTOpble CO3[0alyT OTMOCTKY BOPOH-
KM pasmbiBa. OnHAKO HepasMbBIBAIO —
myi. ckopocTh U, KOTOpas Xapak -
TepH3yeT YCTOHYHBOCTEL HQHOCOB 34
npenellaMH pe3ko NepOpMHPOBAHHOT'C
moTOKa y Omnophl, onpefeseM mo
CpeAnemy [uameTpy o @

V= 36

0 2 4 6 diw

Puc.3.'paduk
rpaHy/iOMeTpRye—
CKOTO cocTapa
cpedHero M
KpYHIHOT'O IlecKa
¢ T'paBueM

10,1-0,00209=1,37 m/c < 1,56 m/c.

IIOHHaSI U CpelHda B3MY4YHBAaWOIIHe CKOPOCTH Nepel ono-

poit mo dopmynam (14) u (16) npm
=0,211 m/¢ (cMm.tabn,2) cocrapur:
% = ¥9,81.0,211-10,1=2,75 m/c;
_10,1

d85=3,5 MM B QG =

—oren. 0,06_, o
- oro0ss =2868; (4-)7%%=1,60;
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2&=2,75'1,60=4,40 M/C.

CreneHHo# napame'rp n =0,5+0,24 ";“g‘g— =0,64.

Taxk kak € =3 M< u b, /82_ =6,6/6=1,1, pacueTr ray-
6unbl pa3MbiBa npouaaonnM nmo dopmyne (1)

_ 6,6-3+6-7,1 _ _
8cp— 10.1 =6,18 M;

=1,1 V6,18-10,l-(1,56/4,40)0’6400,85=3,76 M.

3amMeTHM, YTO NpH IPHHATLBIX HapaMeTpax MoToka M
ouopm HO pasHbix KosdduureHTax GOpMbl yacTell OMOPHI
/K =1,1+1,2) pacyer 1o 'Bc 1 no dopmylsie M Me-
pumermoro ceveuuss naer oumlaxoayxo riybuHy pa3MbiBa.
Ecau Oul pacueTr NpoHU3pOAMNcs 0e3 yyeTa CaMOOTMO —
CTKH pycna Mo cpeAnHeMy AMaMeTpy YaCTHI NeCHaHBIX Ha-
nocop @ =2,09 mMm, rnybuHa MecTHOIO pasMbIBa COCTAaBH -
na Obi:

3 H 10,1
= . . - . —— e vt
U V9,81-0,157-10,1=2,49 m/c; T ~5.00209 " ~4833;
( g )O 06—1,66; 'Ué=2,49-1,66=4,13 M/c;

n =0,5+0,24 525 =0,65;

h =1,1 V6,18:10,1 (—-*§6—065 0,85=23,91 m.

4,13

MMpumep 9. 'mybuna noroxka H =10 M, ckopocThb y
onoput U =1,2 M/c; onopa - osanbHO# GopMBI, Ha BBICO -
KOM MNpSIMOYTOJILHOM pOCTBepKe, Ha KpPyIiblX cBasgx-o060 -
noukax auamerpom @ =0,8 M, ¢ warom (B ceery) § =1 ™M
(CM puc. 2, x). Boaseliwenne nonowsbl pocTBepka Had OAHOM

=2,4 M, a ero ofpesa naa ouwom - ¢,=5 M., lllupuua
poc'rsepxa 8,=5,4 M, Tena onopbl - 6 =4 M.

Kocuna noroka orcyrcrTeyer. Pycno cnoxaHo Ha Iy -
6uny Oosice 7 M HeOQHOpPOAHBIM NeckoMm, PacuyeTHbiii Aua-
MeTp YacTHU IpyHTa, ONpeflefieHHdbplil Mo TI'panyjloMeTpHyec -
KoMy rpaduky, cocTapinger d85=0,8 MM.
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HepaaMeipaouiag CKopocTh

v,=3,8 (/10-0,0008=1,08 M/c < 1,2 M/c.

Houryo u cpeaonmoo eaMmyumpapouwme CKOpPOCTH ofipefe-—
nssem no ¢opmynam (14) u (16), npuHsp TUAPaBAHYECKYIO
KpynHocTek no tabn,2 pasxoit W =0,0807 m/c:

U§.9= 9,81:0,0807.10=1,99 Mm/c;
H 10 0,06
& ~§ooos T12800; ()=
Up=1,991,75=3,48 m/c.

Crenennoit napamerp no dopmyne (17) n =0,5+
+0,24 T-55—=0,64.

OTHOCHTeNbHbIE BLICOTHl 3NEeMEeHTOB ONOpPhl M 3HAYEHUS
ko=2dpuunenton Z cocTasaT:

1,75;

O _2,4 _ . Z = 0,25_ . £2_ 5 _og.

T gﬂzrs 0,24; #,=0,24 0,70; q =10 0,5;
#,=0,56"7"=0,84.

Iny6uny MecTHOrO paaMmbiBa onpefenseM no ¢opMyile
(9), npunap GespasMepublit KoabPuUHEHT A~=2,l (tpmn

cBay B pany):

h = V16- (22)%54. [/5.2(0,84-0,70) 1,24+ V(1-0,84)x

x0,85+ b -0,70-1,0] =2,45 m.

[Mpumep 10. Tnybuna nmoroxa H =9,34 M, CKOpOCTb Yy
onopet U =1,00 mM/c. Onopa - u3 Kpyrieix cea#i-o6010y4 ek
fonpmwux OMaMeTpoB, ofpadylowux B MNONEPeYHOM Hanpas -
leduu aABa cTonba, oObeAMHEHHBIX MIUTOM pocrBepkKa
(puc.4 HacTOgmWero NpHIOXKeHHUd). o

MoTox naberaer na onopy moa yrinom £ =20". Pycao
PeKH Yy OIOPbI CJIOXKEHO HeONHOPOAMKIM IIeCKOM C pacyeT -
HbIM AMaMeTPOM YacTHlU HAHOCOB MO T'pPaHY/IOMETPHYECcko -
My Trpaduxky d’ss =0,60 mm.

HepaamMmeiBalmomas cKOpocTh
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i
U,=3,6- V9,84-0,0006=0,98 m/c < 1,00 m/c.

l
Kgpet A
Py 5.7
%T* J.Or;‘;,_, __—-3,0 —{ 30}
o - _r j‘__
1. hafuly m gn Rlvien Puc.4. Cxema nByx-
l - 40 ef’ 30137 |- 40+ cTon6yaro# ONOpsI
! ! { T ]
o<z LS | Coay

Hounas u cpenuss B3MYUHBAIOWKE CKOPOCTH NpH T'HA-
pasnuueckoi xpynroctu GJ=0,0648 m/c (cm.Tabn.2) co -

cTapindrT:
Y =%/9,81°0,06489,34=1,81 m/c;

H™ 9 34 . . 0106_ .
A - 5gtos 18667 (4 ) =1,78;
U% =1,81-1,78=8,22 Mm/c.
Crenemnoil napamerp naxoaum mo ¢opmyne (17):

1,00
n =0,5+0,24 ——=—=0,63.
540,24 T =%

OnpenenseM OTHOCHTENLHYI BBICOTY HMiXKHe#t wacTh ono
pul ¥ 3Havyenne xosdpduurenta Z (cm.puc.4):

e __5,38 0,25

=== =0 57; =0,57 '""=0,87.

H " s,34 0T 270 0.

Fny6uny MecTHOro pasMbiBa QJlg 2TOTO THIIA OO PHI
paccuuTpiaeM kak JId MACCUBHOH KpyIVIOA OO pPbLI H3
aByx snemenTos no ¢opmyne (5), wo npu olpeaelleHUH KO-
spbuunenra kocuubnl K crnenyer yyectn ocoBeHHOCTL 06 ~
Tekauug AByX OMU3KO PACIONOMEeHHLIX cTonbop-o6oouy ek,
C 57T0ii Henbio BOCHOIIL3YEMCS ONBITHbBIMY AauH bl M 1
H.B.lutua /7/, 110 KOTOPbIM NOCTpoed Tpadux puc.5 nad-
HOTO MPWIOKCHHS AN ABYX CllyuaeB: ONGd Pa3 O el bHbiX
cBaii (kpusbie 1—3,h/a”=‘K°<) ¥ cnapennblx cbail (kpusagq 4,

h/aqu:Ka().
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W3 rpaduka puc.b Ong HHXKHe# 4acTH OUOpPel HM e eM:

3. Bk 0,74,

h

ailh

zs—#}-ﬂ" Puc. 5. V[SMeH(éHHe OTHO-
ot 4 CHTeNbHO#! riyO6uns pas -

A 7 MbiBa hija B aasucumoc -

12 |=ds £ TH OT KOCHHBI MOTOKA Ais]

A= cpaii~obonouek: 1 - §/a =

t0 7 =0,5+1,0; 2 - 8]a =2,0;

Qs 3-s/a=3,0; 4-6 =0
0 £7 60 «wod

Mo xpusoil 1 nng o =20° nonyuaem Kot =1:2.

5,7
[ia pepxselt wacTu ONOpPHI IIPH z ?"0—':1,9, HH~-
Tepnoilupys Mexny xpuBbiMu 1 H 2, nonyqaeM K,L =1,13.

[Tpuuas kosdduuMeHT POopMBI 3ITEMEHTOB ONOPLI K =Ko ®
=1, no dopmyne (5) onpenenseM riyGHHy MeCTHOTO paa-
MblBa:

h =532 () %[ 5.0,87-1,2¢ V3 (1-0,87)-1-1,19] -

3,22
=3,80 m.

[Tpumep 11. HcxonHele Rannble Te Xe, 4YTO B IpHMe-
pe 1, HO pYCIO CIIOXEHO MATKOMIACTHYHbBIM CYTIHHKOM C
noxasarteinieM KOHCHCTEHIHH jL =0,6 u kosbPHUMEHTOM nHO-
puctoctu €,=0,75. [loTox Bne4eT mecyaHsle HaHOCHI CO
cpennuMm nmameTpom yacTuu d =0,15 mMmMm.

CornacHo AaHHBIM HHXEHEepPHO-TeOoJIONHYecKUX HCcllelo-
BaHUi pacqe-rnoe 3HauyeHHe YHENLHOTO ClelllleHds B TPyH-
Te C =1,95. 10401 a.

ﬂo puc.6, yuuThiBasi, 4TO NOTOK BJIeYyeT NecuaHble Ha-
wocet ( £=1,4), onpemensieM Hepa3MbLIBaKOWYIO CKOPOCTH
’l}'c‘=1,65 Mm/c.
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BaMyuHBaU¥e CKOPOCTH Mepedl ONOPOH# HAXOAHM IO
popmynam (22) u (23):

0,08
vég.cf1:4'5’o -1,65=2,68 Mm/c;

Uécg=2,0-5,00’14-1,65-——4,13 Mm/c.
Crenennoil mapametp no ¢opmyne (17) cocrasur:
0,63
n =0,5+0,24- '5:‘63 =0,56.

Torna rany6uHa MecTHOI'o paambia no gopmyne (1):
h =1,1 V4,35,0 (——Q-*QS- 0,58 4 85-1,52 m.

[Tonyuenuyo I‘ny6nﬂy pasmbiBa HeOOXONMUMO CPaBHHUTb
¢ rnybuHOi#l BOpPOHKH, KOTupaa Moria Owl oOpazoBarbcg B
ciioe AOHHLIX HaHocos. Ma npumepa l Buauo, 4TO 3Ta ruy-
6uHa cocraBmia 2,21 M, yro Goiiniie TIy6HHbLI BOPOHKH B
cpsA3HOM I'pyHTe, CornacHo ykasahusiMm 1.,3.5,a 3a pacuer
HYIO npuliumMaem rnybuny h =1,52 M B CBg3HOM TIpyHTe.
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OcHoBHble GyKBeHHBI® O0603HayeHUS

HIMpyuHa ONOophLI HIIN ee 3JieMeHTa
pacyeTHOe yaelibHOe Ccler/ieHue B CBA3HOM I'DYHTe
CpenHyii AvaMeTp YacTHUU HaHOCOB

- AuaMeTp dYacTHll HAHOCOB, MeHblle KOTOpOoro B Ipo-—

6e conepxurca 85% yacTull no Macce

BbICOTA yCTylla ONOpbI WJIM TMOOOUIBLI pDOCTBepKa Haa
OHOM,; BbBICOTa 3aTOIlJIdeMOHN nperpansb!

YCKOpEeHUEe CHJIbl TSXKeCTH
pacueTHada riaybHHa MeCTHOI'O pa3MbiBa

cpefugs riybHHa HOTOKAa Yy OIOp.I

¥mn MeX/y HAMNpaB/eHUEeM MOTOKA M OCHLIO OMNO Pkl
yroJjl KOCHHBI); TIpH COOCHOCTH OHOpPEl C MOTOKOM
A =0

KO9hpUUHEeHTsl COOTBETCTBEHHO (OPMbI H KOCHHBI MO-
TOKa

[UIMHA OMOpBI

axaMeTp WY UMpHHa CBai

paccTosHHe MeX1y CBassMH B CBeTy

CKOPOCTBb NIOTOKA Yy ONOPbI

HepasMbLIBalowas CKOPOCTb COOTBETCTBEHHO HECBA3 —
HOT'O ¥ CBfISBHOI'O T'PYHTOB

COOTBETCTBEHHO [OHHAS M CPe[Hdd B3MyuyHBalO Wl ¥ €
CKOPOCTH Yy CHOpHLI [/ HEeCBSA3HLIX I'PYHTOB pycha

TO Xe, OJlg CBA3HLIX T'PYHTOB pycla

ruApapiuyeckKkas KpynHoCTb YacTHU, HAHOCOB (CKO -
POCTR HX nageHud B croauei BOHe)
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