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OnpenenexHne reoMeTpUYECKNX XapaKTEPUCTUK NMOMNEPEYHbIX CEYEHUN

D,J'IFI onpegeneHnd reoMeTpny4eCKnx XapaktepmncTtuk nornepeyHbiX CEYEHUN, C
nocneayrwwmnMm pac4HeTomMm Nnpo4YHOCTU arnemMeHTa, NCMNoJib3yrTCcAa ABEe METOOUKWN.

C y4EeTOM YITOBbIX 3J11EMEHTOB,

6e3 yyeTa yrnoBbIX 3NIEMEHTOB.

B cnyyae, korga BbinosnHAeTca ycnosue (3.1) gonyckaercs onpenensaTtb
reoMeTpuyeckne xapakTepuUCTUKN CeYEHUS, KaK ONs CeYeHNs C OCTPbIMU
yrnamm (CM. pucyHok 3.1).

Feoturs= [].Ibp, (3.1)
roe
r BHYTPEHHWIA pagmyc Marnba;
t pacuYeTHaA TONLWMHE NMCTa;

.'.I.'-"P TEQPETHHECKAA WKWPKMHA NNOCKOTD Y4aCTHA.
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OnpepneneHne reoMeTpUYEeCcKNX XxapakTePUCTUK NOMNEPEYHbIX CEHEHUN

= 2
I
1 b -[' [
|
F'EﬂﬂbH 0e nonepeYyroe CeYernue TE opeTH4eCHOE NnonepevyHoe ceyveHule

Pucyxok 3.1 — MNepexog oT peansHoOro NONEPeYHOro CeYeHUA K TEOPETHYECHOMY
npu BoinonHeHWK ycnoeua (3.1)
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OnpepneneHne reoMeTpUYEeCcKNX XxapakTePUCTUK NOMNEPEYHbIX CEHEHUN

B cny4ae ecnun BHYTpeHHUI pagnyc nsrnbda yooBneTBopsieT ycnosuio (3.2),
TOorga Hecyllas CnoCoOHOCTbL aNeMeHTa OOSMKHa onpeaenaTbCa NyTem
NCNbITAHNN.

r>0,04eE]f,. (3.2)

B Tabnuue 3.1 npeacrtaBneHbl rpaHNYHbIE 3HAYEHUSI BHYTPEHHUX paanycoB
narnba yrrnoe npodounen ang HEKOTOPbIX rpaHuL TekydecTtn ctanu. Mogynb
ynpyrocTtu ctanu paseH E=210000 Mla.

Tabnuua 3.1 — MpegenbHbie 3Ha4eHWA BHYTPEHHEr 0 paguyca narnba

Mpenen Texky4ecTtn cranu, MMa MpenensHoe 3“““‘*::'-::;;"’”“ Hero paguyca

235 35,7t
273 30,5t
339 23,6t
420 20,0t
460 18,2t

“ CHMM | BLACH
| craneHoro ‘mmﬁ @

) f"ﬁ;\
o si.e @ oseo
THpauHe ay:




OnpepneneHne reoMeTpUYEeCcKNX XxapakTePUCTUK NOMNEPEYHbIX CEHEHUN

OnpegeneHne reoMeTpMYECKUX XapakTEPUCTUK C YHETOM BNUSHUSA YrnoB crmba
(1 BapuaHT).

Pucyxox 3.2 — Cxema nA onpegeneHun pacnonosednn cpeqsei touxm (P) yrna

o= (@) - ()

roe rm:rﬂx‘ Z.
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OnpepneneHne reoMeTpUYEeCcKNX XxapakTePUCTUK NOMNEPEYHbIX CEHEHUN

OnpegeneHne reoMeTpMYECKUX XapakTEPUCTUK C YHETOM BNUSHUSA YrnoB crmba
(2 BapuaHT).

I MOMEHT HHEPLUWK MONHOD NoNepeYHoro CEYeHMA;

g
A =4 (1-8)
g zsh' r'J Ji'grs;r SHHHEHHEIEJEIJ'IHCE'-IEHHHEDCT[JHMHFFHEIHH;
I =7 H-Eé.]' I“_ BMMOMEHT MHEPLMKM NMONHOTO CEYEHUA;
E grsh- o I
I“-;a EHHHEHHEI“_JEIJ'IH CEYEHWMA C OCTPBIMK Y NaMM;
— .
I,=1I, ,(1-49),
¢’ @ YrOn MEHAOY OBYMA NNOCKUMW 3NEMEHTAMM;
r]' 'r ¥ _"i
j=1" g(° m HOMUHYECTBO NOCKWX INEMEHTOB;
5 =043 == , _
Ej: 1 Pp.i n HOMWYECTEO KPUBONMMHERHBIX 3NEMEHTOB;

¥.  BHYTPEHHWW PAOMYC KPUBONWHEHHOrD j-ro 3NeMeHTa.
roe

'{g nandaA nnowaie Nonepe4vHora Ce4eHK aA;
‘{g:h SHHHEHHE.{g,ﬂ,ﬂH CEYEHWA C OCTPBIMKA YT NdMH;

bpi TEOPETHYECHAA WKWPKMHA NNOCKOro I-r0 3INeMeHTa B CEYEeHWUM C OCTPBIMK YIrNamMM,
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OnpepneneHne reoMeTpUYEeCcKNX XxapakTePUCTUK NOMNEPEYHbIX CEHEHUN

OnpegeneHne reoMeTpMYECKUX XapakTEPUCTUK C YHETOM BNUSHUSA YrnoB crmba
(npumep).
117 11

= ML
Ofwan seicoTa h =100 mm e
0Bwan WKp1Ha NoNKKM b =48 MM J
0fwanA wupwHa Kpaesoro oTruba c=17 MM
BHyTpeHHWIA paauyc r=3mMM 2 7
TonwwHa npodwunA t=2,00mm -
Yron Memay NNocKMMK 3NEMEHTAMM ¢ =90°
2
E' 217 43,66 2,17 E‘

PucyHou 3.4 — TeopeTuyecHoe nonepeyHoe
ceveHwe (sapuanT b)
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OnpepneneHne reoMeTpUYEeCcKNX XxapakTePUCTUK NOMNEPEYHbIX CEHEHUN

OnpepneneHne reoMeTPUYECKUX XapakTEPUCTUK C YHETOM BIUSIHUS YrrioB crmba
(npumep).
BapuadT A.

[lonepeyHoe ceYeHWE NDKA3aHD Ha pucyHHe 3.1
Fi;h—fﬂ 00-2=98 mm;
bp=b—r=&8—2=&ﬁ MM;
c,=c-t/2=17-2/2=16 mm.
A, =7th +2b +2c )=2(98+2-46+216)=L44 MM

T 90°
§ = 0.43 21T 9ge _ 043 - MR/ LYY
' Lizy by T 9B+ hb+LE+16+16 o

A =4, (1-6)=444(1-0,0232)=433,7 MM”
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OnpepneneHne reoMeTpUYEeCcKNX XxapakTePUCTUK NOMNEPEYHbIX CEHEHUN

OnpegeneHne reoMeTpMYECKUX XapakTEPUCTUK C YHETOM BNUSHUSA YrnoB crmba
(npumep).

BapwaHt b.

ro=r+tf2=3+2/2=4 mm.
. &\ b o ey
gy =ty |tan (E) — sin (E) = 4+ (tan45° — sin45°) =1,172 mm,
hP:h—r—Egr:Il][]—E—E-lj 72=95,66 mm;
bpzb—r—EgF:LE—E—EJ N72=43,66 mm;
€,=C -1/2-g =17-2/2-1172=14,83 mm.
A =tlh +2b +2¢ )=2(95,66+2-43 66+2-14,83)=425,28 MM~
E i P B

Cxema TEQPETU4ECHOND NoNepeYHoOro ce4MeHWA AnA BapyadHTa B npencragneda Ha puCcyHHe 34
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OnpenenexHne reoMeTpUYECKNX XapaKTEPUCTUK NMOMNEPEYHbIX CEYEHUN

Ona C-npodouns na npumepa daktuyeckas nnowagb ce4eHusa coctaBngaeT
430 MM?, COOTBETCTBEHHO METOAMKA UCMONb30BaHHasa B BapnaHte A gaer
3aBbllLEHHOE 3Ha4YeHne nnowaan, a MeToguka paccMoOTpeHHas B npumepe

b — 3aHWkaeT nnowanb cevyeHus.

[Ona npodunen, y KOTopbIX TonwmHa 6onee 2 MM, HECMOTPS Ha BbINOMNHEHNE
ycnosua (3.1), pekoMeHOYeTCsl reOMETPUYECKNE XapaKTEPUCTUKN CEHEHNNI
onpenensTb C y4eTOM BNUSHUS YrroB rnba.

[Mpn pacyeTe 3fIEMEHTOB MO YCNOBUSIM XKECTKOCTU, XapaKTEPUCTUKN
NonNepevYHoro cevyeHus Bcerga Heobxoanmo onpeaenaTb C Y4ETOM BINSIHUS
yrnos rmba.
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[lonycTnMmble reoMeTpmyeckme nponopumnm npodounen

HacTs nonepeunoro ceusnmn
b b

| | ‘ . 02=cD=06:
01xd®=<03

\«—»u |*—*|i

ot<60 Pa3smep otrmnba c
=
n3mepsieTcs

nepneHankyndapHo rorike,

< ‘L - Oaxke ecnn oH
< 5 L« L& =i pacnonoXeH He
nepneHauKynsipHo no oT-
S — > HOLLEHUIO K HEW.
t b/t < 500 Ecnn ¢/b < 0,2 nnu

d/b < 0,1, To oTrnb He

=

>y y4ynTbIBaETCHA
E 4[ 15 <g<90° (c=0wnund=0).
h/t=500sin @
o
é ¢
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PacyeTHble MOOENN 3fIEMEHTOB MoMnepeYHbIX Ce4YeHNN

| Tunonemesta | Mogens | Twnanemewta | Mogens
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CxaTtble 3fIEMEHTHI, noaKkpensyieHHble C AByX CTOPOH

CTAJIbHOI O
FTONUTENL TR
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Jdniopa HanpAMeHUH
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CxaTtble 3fIEMEHTHI, noaKkpensyieHHble C AByX CTOPOH

[ 1

[Pk MaKcUManbHbIX HANPAKEHUAX CHAETUA O, 7= /11 NOHWMHALIWA KO3hdUUMEHT p oNpeaenAeTCA no cneay-
LM hopMynaM:

— [ONA CHAThIX JNEMEHTOE NOOEPENNEHHBX C OBYX CTOPOH:

p=1.0 npu £,<0,673. (3.18a)
Ay — 0055(3+ ) _
p= T2 <1 npwm Ap}[],ﬁ?lﬁﬂr,ﬂ,a (3+)=0. (3.186)
| IT b,/
- t
1= [2¥_ p ,
g 4' . Y EN 220

r COOTHOLLEHWE HE]I'I[JHH*[EHI-‘II:’I;

KO3DDULMEHT, YUUTHIBAKOLLIMIA NOTEPID YCTOMYMBOCTM B 3aBUCUMOCTU OT COOTHOLLIEHWMA HANPAKEHWIA ) N0 Kpa-
AM MJACTMHBI WU YCNOBMI MX 3aKpenneHunA. [INA JNMHHLIX NNacTUH 3HaveHWA KosdduumerTa ko yKasaHbl B
Tabnuue 3.4 unu Tabnumue 3.5;

£ OTHOLLEHMe 4/ 235 /f-yb, rnej;b B H/MM?;
t TONLLWMHA NIKUCTa;

0. YNpyroe KPUTHUYECKOE HaNpAXEHUEe NOTepPU YCTONYMBOCTM.
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CxaTtble 3fIEMEHTHI, noakperyieHHble C ogHoun CTOPOHDI

3nopa HanpaAMeHWH (caTHe NONOMMUTENbHOER) b dexTuBHaA WHMPHHA b,

m Toyr=0-
b gpc.
a1
¢ |-
T'T‘f A e
7 eff — p c = -l _ T,bl
(3] [DI
Ky
w=a,/0, 1 0 -1 -l>yr>-3
HoaddmumeHT notepw
e — 043 057 0,85 0,57-0,21y~+0,07y?
zTI’ T>yr=0: b mpc
g 111 P
t;*
il =l ‘C
b&ff = p - b{! = P .
5 ]]Jt 11—y
o
| b‘¢ b1
yr=a,/a, 1 T=yr=0 0 O>yr>-1 -1
KoaddmumeHT notepu . ey
e 043 0,578/(y~0.24) 17 1.7-5yr+17 1y 238
e
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CxaTtble 3fIEMEHTHI, noakperyieHHble C ogHoun CTOPOHDI

[ —

Mpu MaKCHMMaNbHBIX HANPAKEHWAX CHATUA 0 om. Eﬂ.=f_;f}! ' sp OHVMHEIOLLMA KO3GPUUKMEHT p oNpeaenRETCA No cneay-
0LLIMM DopMyNaM:
— [/1A CHaTLIX 3NEMEHTOBE NOOKPENNEHHBIX C 0OHON CTOPOHLI:

p=1.0 npu 4 =0,748. (3.19a)
_ 4,088
p="—s—=% | npu 7 >0,748, (3.196)
roe i Ty _ by /t -
P (e Bheyk, (3.20)

W COOTHOLLUEHWE HanpAMHe HWW;

k_ Ko3QUUMEHT, yUMTHIBAIOLLMIA NOTEPIO YCTOMYMBOCTM B 3aBUCMMOCTM OT COOTHOLUEHUA HAaNPAMHEHWIA ) N0 Kpa-
AM NNACTHHBI U YCNOBUM MX 3aKpenneHuA. [InA ANUHHBIX NNACcTUH 3HaveHuA KoadduumenTa ko yrasaHbl B
Tabnuue 3.4 unu Tabnuue 3.5;

£ oTHOLEeHue v 239 /fyb, rp,e_)‘;b B H/MM%;
t TONWMHA NUCTE;

0.  YNpyroe KpUTHUYECKOe HanpAMEHUe NoTepPM YCTONYMBOCTM.
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CxkaTble anemMeHTbl

B cnyuae, Korfia HaNPAKEHUA CHATUA G 215, /75 MOHVMAIOLLMIA KOIOGUUMEHT p ONPEAENAETCA aHaNOTMUHO,
BbIUMCAAETCA N0 GopMyne:

HO YMEHbLIEHHAA YCNOBHAA rubkoctb 1
pred

(3.21)
¥
10
WINTER
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[Mpnmep

Ons npumepa 3.2 us nybnukauun «PACYET HECYLLINX N OTPAXKOARLLX KOHCTPYKLUWIA U3
CTANbHbLIX XONOOHOP®OPMOBAHHbLIX MPODUIIEN

B COOTBETCTBMU C EBPOKOOOM 3».

hy
}

JdbdeKTMBHAA LIMPWHA CHATHIX NOMOK.

Cp

by

CrxaTble NOMKM paccMaTpUBAIOTCA, KaK 3NeMeHTbI, NOAKPENeHHbIe C ABYX CTOPOH. HanpAmeHuA no AnuHe pacnpe-
JleNeHbl PAaBHOMEPHA, COOTBETCTBEHHO COOTHOLLIEHUE HANPAKEHWI =] B cooTeeTcTBMM C Tabnuuel 3 4 koadduum-

EHT NOTEPK YCTORUMBOCTI k=4,
e= [235/f,» =0819.

b/t 985146
P Bhefk, 284-0819-Vi
[OHMMHAILLMIA KO3 GULUMEHT WMPUHLI NONKKM (3.18):
A, — 0055G+y)  086-0,055(3+1)
p= 7 - 0867

VenoeHaa rbxocTe nonkm (3.20):

0,86.

=(,864.

JddeKTMBHAA LUMPKUHA NOMOK

b 4=pb,=0,864-58,5=50,58 MM,

B cnyyae makcumanbHbIX CKXUMatoWmnX HanpskeHnn  87,5MIa,
Mbl NONYYnUM

)

350/1

=043 < 0,673.
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[Mpnmep

Mpodunb M-06pa3Hbin 150x50x2 Mm.

BbinonHsaem NpPoBEPKY reoMeTpn4ecKmnx I'IpOI'IOpLI,I/IVI ceyveHun4d.

148

| E— - b/t<50 b/t=50/2=25 < 60 — BbIMOSHAETCS;
‘ h/t<500 h/t=150/2=75 < 500 — BbINOSHSETCS.
_ BrinsiHue yrnoB n3rmnboB MOXXHO He y4UTbIBATb NPU BbINONTHEHUMA
| YCINOBUS:

r't<5
‘ P rt=4/2=2<5 — BbIMNOMHAETCS
‘ I’/bpSO,1

r/bp:4/5020,08<0,1 — BbINOSHAETCA.
\ Onpenennm ycrioBHYH rmMOKOCTb MOMKMK:

‘ i fy _ b,/t _ 49/2 _ 16

P % 284efk, 284%0,819x+/0,43

- | e= /235/fyb — /235/350 = 0,819.
/ 49

_ A, —0,188 1,6 —0,188
llpu A, > 0,748 p = 7 = 12 =0,55<1.
p )

bes=0- b, =0,55%x49=26,95mm.
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[Mpnmep

Mpodounb M-06pasHbin 150x50x2 MMm.

26,95
Onpegennm yCrnoBHYH rMBKOCTb CTEHKM:
O ] e 48/
S Ap = Ly _ M/t _ / = 1,59.
2l | O 28,4ek, 284x0,819%xV4
|
— €= /235/fy,, =.,/235/350 = 0,819.
| _ X, —0,055(3+v¢) 1,59 —0,055(3 + 1)
| — D ) ~ — ) ) —
C&O | llpu A, > 0,673 p AIZ, 1592 0,54
: < 1.
——i hei=php=0,54x148=79,92mMm;
o b.;=b,,=0.5b.<=0,5%79,92=39,96Mm.
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|
49 |
\E;ﬁgg"% @ Nadr Xaye Nt Q> STEELCO

THpauHe



ONEMEHTbI C KpaeBbiMU UITN NPOMEXYTOYHbIMU 3JTEMEHTAMMU XKECTKOCTHU

a) aKTMYeCcKan cxeMa

-2 niiy

e

— 3 Y

K
b) 3KBMBaNEHTHaA CxemMa
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e
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|
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uy iy
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Cratme N3rnb Cratme W3runb
B) paCUETHbIE CXEMbI MONEPEYHLIX CeYeHWiA npy onpeaenedn O anA C- n Z-0bpasHbix ceveHnia
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ONEMEHTbI C KpaeBbiMU UITN NPOMEXYTOYHbIMU 3JTEMEHTAMMU XKECTKOCTHU

KecTkocTb cBs3en K ang nonok C- n Z-obpasHbiX CEYEHUN C KpaeBbIMU
arieMeHTaMU XXECTKOCTM onpeaensaeTcsa no popmyne:

_ Et? 1
~ 4(1—v?) b2h, + b3 + 0,5b1byh, ks

K

[na NpomeXKyTOYHOro arnemeHTa KeCTKOCTU 3Ha4YEeHUSA YrrioBOM XECTKOCTU
cBAsen Cy, n Cy, NPUONMKEHHO MOXHO NPUHATL PaBHbLIMU HYIMO 1 Toraa
XXEeCTKOCTb cBsA3en K MOXHO onpenenuts rno goopmyre:

_ Et? (b1 + by)
~4(1—v2)  b?b?

K
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ONEMEHTbI C KpaeBbiMU UITN NPOMEXYTOYHbIMU 3JTEMEHTAMMU XKECTKOCTHU

KoadhdpuumeHT 4 CHUKEHUA HecyLLie CNoCOBHOCTU BCreacTBue notepu
YCTOMYMBOCTM OOPMbI ceveHmnsa (nnockasi popma notepm yCToun4ynBoCTur
arieMeHTa XXeCTKOCTU) AOIMKEH onpeaenaTbCs C y4eTOM OTHOCUTENbHOW
rmbkocTn A4 creaytoLwmm obpasom:

Xa =10 npu A4 < 0,65,
Xa = 1,47 —0,723)4 npu 0,65 < 44 < 1,38,
Xq = 0,66/1; npuiz; > 1,38,

rae /Td = /fyb/gcr,s )

Ocrs — KPUTNUHECKOE HarpsAXeHne B yrlpyr017| CTagunuun angd pas3riinyHblX 3NiemMeHTOB
XECTKOCTMH.
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ONEMEHTbI C KpaeBbiMU UITN NPOMEXYTOYHbIMU 3JTEMEHTAMMU XKECTKOCTHU

OIIEMEHTbI XXECTKOCTU Ana npodunen.

L) |
H“-.
"‘I. ' |I|.I\-L\\“--. K g

S

—_—

Br=60
a) 0OMHaPHEIA HP3eBoH oTrub 0) oBOMHON KpaeBoi oTTMD
KpaEBbIe OTrnobI
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[1Tnockne anemMeHThbI C KpaeBblIMU oTrmdbamm

OnpeaeneHune adeKTHbIX FEOMETPUYECKNX XapaKTEPUCTUK KpaeBbIX
3NEMEHTOB XECTKOCTU BO3MOXXHO NPW BbINONHEHWUM CIIeAyHoLmMX YCIOBUMN:

" yron mexagy oTrmbom 1 NSIOCKMUM 3f1eMEHTOM HaxoauTcs B npedenax oT 45°
O.
no 135°;
" WnpuHa otrnba ¢ He meHee 4yem 0,2b, roe b 1 ¢ NnokasaHbl HA PUCYHKE;

" OTHOWeEHUE b/t He npeBbiwaeT 60 anga kpaesoro otrmda N3 ogHoro
anemeHTa (ogmnHapHoro) unmn 90 onsa Kpaesoro oTrnba n3 OByx ariEMEHTOB
(OBOVIHOIO).

b/t=60
a) 0AMHAPHLIA HP3EBOK OTrMb ) NBOMHOIN HpaeBoM oTrMb

~BLACHY" ? % NCAD :
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[1Tnockne anemMeHThbI C KpaeBblIMU oTrmdbamm

[Tonepe4vHoe cevyeHue KpaeBoro oTrmba OoSmKHO ObITb NPUHATO COCTOSLLNM U3
9 (PEKTUBHOM HYaCTU ANEMEHTA XXECTKOCTHU, T. €. YaCTu € Unn vYacTen ¢ u d, Kak
noKasaHO Ha PUCYHKe, NIC NpuMbliKaroLwas adpdekTnBHasa YacTb NIOCKOro

yyacTka b,

i

[ ] i

g P P |

[ o]

b/t=60
a) 0AMHAPHLIA HP3EBOK OTrMb
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Anroputm onpeaeneHns apPeKTUBHON LWNPUHBLI CXKaTbIX NOSIOK C afieMeHTaMu
XKECTKOCTW B Buae orrnbos

b |

Ce ’ p
{ T "

| EI} MNonHoe nonepe4yHoe Ce4YeHHE W NpaHM4YHeE Y-

%] nosyA

— o1 —p

6) War 1. 3dderTsHoR NoNepeYHoe CEYEHWE NPK
K =0 oCHOBaHHOE Ha gc-pm.Ed':-'ﬂ'b’/?aw

and OEMHaQHOFO KEaeBorO OTer6a
Ceff =P * by

rae p onpenensaeTcsa ¢ y4etoM KoadduumeHTa notepmn ycTonumsocTu K :
ks, =05 mnpu b,./b, <035,

2
31(b
k,=0,5+0,83- ( 5: — 0,35> npu 0 < b, /b, < 0,6,
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Anroputm onpeaeneHns apPeKTUBHON LWNPUHBLI CXKaTbIX NOSIOK C afieMeHTaMu
XKECTKOCTW B Buae orrnbos

C « by N

B

~N ] |

| EI} MNonHoe nonepe4yHoe Ce4YeHHE W NpaHM4YHeE Y-
%] nosyA

— o1 —p

6) War 1. 3dderTsHoR NoNepeYHoe CEYEHWE NPK
K =0 oCHOBaHHOE Ha g-:'pm.Ed:-'f,;'b’/}’aw

AN ABOMHOro Kpaesoro otruba

Ceff =P bp,c'
rae p onpenenseTcs ¢ y4etoM KoadpduumeHTa notepun yctonumsocTu K, Ans oneptoro rno ABym
CTOPOHAaM 3fIEMEHTa;

deff =p- bp,d'
rae p onpegenseTcd € y4eToM KosdpduumeHTa K, Kak Ans oTaerbHO CTOSILLEro SremMeHTa.
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Anroputm onpeaeneHns apPeKTUBHON LWNPUHBLI CXKaTbIX NOSIOK C afieMeHTaMu
XKECTKOCTW B Buae orrnbos

B} War 2. Hputuueckoe HanpAmeHne @, _ 8 ynpy-
roM cTaguMy anA 3hGexKTUBHON NNoLwanm A_3ne-
MEHTA HECTHOCTW M3 wara |

K:.a'

AddekTnBHAA NnoLaab NONepeYHoOro ceveHnsa A, KpaeBoro otrnba onpeaenseTcsa no popmynam:
As = t(bey + cofr),
nnn
As = t(bey + Co1 + Cep + desr),
I'Ip|/| HGOGXO,D,I/IMOCTI/I, MOXXHO Yy4YUTbIBATb 3aKPYyrneHnA.

KpuTnyeckoe HanpshkeHue o, NOTEPM YCTOMYMBOCTM KpaeBoro oTrnba B ynpyrom ctagum
onpeaensercda no popmyrne
2-,/KEI,

CC’S )
’
A
S

cr,s

roe
K )KECTKOCTb CBSI3W Ha eAMHULY ANUHbI,;

g MOMEHT UHepunn 3 EKTUBHOIO ceveHunst oTrmba, onpeaeneHHbln No addeKTUBHOMN
nnou_lap,m A,, OTHOCUTESbHO LIeHTPparnbHOM ocu a-a 3PPEKTUBHOIO NONEPEYHOro Ce4YEeHUS.
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Anroputm onpeaeneHns apPeKTUBHON LWNPUHBLI CXKaTbIX NOSIOK C afieMeHTaMu
XKECTKOCTW B Buae orrnbos

r) CHUMEHHaRA NPOYHOCTL de o/ Vagp DA 3NEMEHTA
HECTHOCTH € 3GOEKTUBHOM NNOWAALI0 A K CHI-

HAOWHM Hﬂ3¢¢HLIHEHTﬂ'M L DCHUBHHHHM Hd

Aa f "’Hm

Hmepayusa |

KoadhduumeHT y 4 CHUXeHNs1 HecyLen cnocobHOCTU BCneacTBne notepu yCToMYnBoCcT hopMbl
ceyeHus (nnockasa popma noTepu YCTOMYNMBOCTU ANIEMEHTA XKECTKOCTU) A0SMKEH ONpeaenaTbes ¢

Y4ETOM OTHOCUTENBHOW MTMBKOCTM A, CrieayowmmM o6pasom:

xa =10 npu Aq < 0,65,
Xa =147 —0,72344 npu 0,65 <1y <1,38,
Xa =0,66/1; mpuily; > 1,38,

rae A_d = ,fyb/o'cr,s )

O. s — KPUTUHECKOE Hanps>xxeHne B yl'lpyFOI7I cTaann ansa pa3yinyHbIX 3NeMeHTOB XECTKOCTU.
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Anroputm onpeaeneHns 3PPeKTUBHON WMPUHBI CXaTbIX MOSOK C arieMeHTaMn
XKECTKOCTW B Buae orrnbos

ey

f-,-b’{ Jao _l_

n) War 3. MNoetopAetcA war 1 gna pacuyeta 3d-
HEKTMBHOM WKPWHBI C YMEHBLUEHHBIM CHMMAI-
MM HAMPAHEHWEM O -, = ffarflz-,-fﬁm C ¥, 13
NPeAbIAYLLER WTEPALIMKA 00 TEX NOP, NOKA HE Bbl-
MOMHATCA CNIEAYIOLIAE YCNOBUA: X, = ), . ;. HO

Hmepayua n
Id‘,n = Xd,(rr -1

[Mpu ycrnosun y,<1 3HavyeHne CHMXKarLWero KoauumMeHTa MOXHO onpenenuTb NTepaumoHHo,
Ha4YMHas nTepaluio ¢ MOANMULNPOBAHHBIX 3HAYEHWUI p, NMOMYYEHHbIX MO 3.5.1 € Oom eqi = Xafyb/Yio
Takum obpasom, 4To

Ap,red = Ap\/)(d-
YMeHbLLeHHas apdeKkTMBHas NnoLlanb dNeMeHTa )XeCTKOCTU Ag .y, C YH4ETOM NNOCKON (POPMbI
noTepu yCTOMYMBOCTU, ONPEAENAETCH Kak

_ fyb /VMO
As,red - XdAs < Asr
com,Ed
rge
O-com,Ed CKnMmaruwlee HanpaxeHne saosib u,eHTpaanoﬁ OCH 3rnemMeHTa XeCTKOCTH, pacCHnTaHHOEe

Ans 3 EKTUBHOIO NOMNepevyHoOro Ce4eHus.
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Anroputm onpeaeneHns apPeKTUBHON LWNPUHBLI CXKaTbIX NOSIOK C afieMeHTaMu
XKECTKOCTW B Buae orrnbos

e) [lpuermaeTcA sdderTMEHOE NoNepeYHoe cede-

HHE C 'be_'-',es_ﬂ"m YMEHBLUEHHIA TONLWIWMHA Ir.g.:f' CooT-
EE‘TCTE'_‘,"IIILLIEHIJ "

YMeHbWeHHass monujuHa Kpaegoa2o omauba ornpedesisemcsi co2/1acHo PUCYHKa e 1o ¢popmyrne:

Liea=1 Xg-

l‘::ri‘ . ‘3."?:;.\‘
fARBHOND \Ekﬁigv% @ /\ﬁa%fxé-dyc S .. n@ Q) STEELCO
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Anroputm onpeaeneHns apPeKTMBHON LWNPUHBLI YHAaCTKOB C NPOMEXYTOYHbLIMU
JIeMeHTaMM XKeCTKOCTHU

HVI)KeI'IpVIBe,D,eHHbIVI anropmTtm npnMmeHnm an4da ogHoro Uin aByx oanHakoBbIX 3J1IEMEHTOB XXECTKOCTU B
BUOE KaHaBKu nnu rmoda.

;~ bp1 ) |F by -]l a) lMonHoe nonepeyHoe ceveHune U rpaHUYHbIe YCIOBUA

fw! Hao

6) 3tan 1. 3¢ dexTnBHOE NONepeyHoe ceveHue Npu K = oo, 0CHO-

BAHHOE Ha Jcam,Ed :f;-b’!:"_’um

HavanbHble 3HaueHns apeKTUBHOM WMPUHBI by o, 1 D, .;, NOKA3aHHbIE HA PUCYHKE, JOMKHbI
OnpeaenATbCs C AOoMNyLEHNEM, YTO NIOCKUE aneMeHTbl by ; 1 b, , onepTbl Mo ABYM CTOPOHaM.
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Anroputm onpeaeneHns apPeKTMBHON LWNPUHBLI YHAaCTKOB C NPOMEXYTOYHbLIMU
JIeMeHTaMM XKeCTKOCTHU

LR

O s
l [ITNNENNTNN] B) 3Tan 2. HDHTM‘-IE‘CHDE‘ HanpAamerne o_ B YNPYron ctanu And

3¢ HeKrTMBHON NNoLLaAN A 3NeMeHTa *ecTKOCTH U3 3Tana |

HavanbHble 3HaueHVs 3hHEKTUBHON WNPWHBI b, 4, 1 b, ., NOKa3aHHbIE HA PUCYHKE, JOMKHbI ONpeaensTLes
C [onyLLEeHUEeM, YTO MIIoCK1e arieMeHTbl by ; 1 b, , onepTsl No AByM cTopoHam.

AdhekTMBHAA NNoLaab NONEPEYHOrO CEYEHNSI MPOMEXYTOYHOIO NeMeEHTa XeCTKOCTM A, onpeaensieTcs no

dopmyrne:
Ag = t(bl,ez + b2,e1 + bs)'

rae bs — LWNPUHa 3rieMeHTa KEeCTKOCTMU.
Kputnueckoe HanpsixeHue ., ¢ NOTEPU YCTOMYMBOCTU NPOMEXYTOUHOIO
ANneMeHTa XXeCTKOCTU onpenendercd no daopmyne:

2+ JKEI;

cr,S )
»
A
S

ah=
@

XECTKOCTb CBA3N HAa egnHNLY OJ1UHDbI,

MOMEHT MHepUMn 3hPEKTUBHOIO cedeHns oTrnba, onpedeneHHbin No apdekTMBHON nnowaamn
<» OTHOCUTENBHO LIEHTParnbHOM Ocu a-a 3PPEKTUBHOIO NOMNEPEYHOro Ce4EHNS.
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Anroputm onpeaeneHns apPeKTMBHON LWNPUHBLI YHAaCTKOB C NPOMEXYTOYHbLIMU
JIeMeHTaMM XKeCTKOCTHU

Xy Tl Hao

I Ilf I r) CHMeHHaA NPOYHOCTb /a,f /7140 BNA NEMEHTA HECTKOCTH C
0
ol w 3¢ perTuBHOM Nnowaabio 4 U CHMH{aI{JLI_lMM KO3 PULIMEHTOM 1,
T OCHOBaHHbIM HA G _
Wrtepauus 1

[Mpu ycrnosum y4 < 1 3Ha4YeHMEe CHUXKaKLWEro KO3 urLMEHTa MOXHO ONpeaenuTb NTEPaLNOHHO,
Ha4YMHas nTepaluio ¢ MOANMULNPOBAHHBIX 3HAYEHWUI p, NMOMYYEHHbIX MO 3.5.1 € Oom eqi = Xafyb/Yio

TaknMm 06pa3OM, YTO
Ap,red = Ap‘\/)(d-

YMeHbLLeHHas apdekTMBHas NnoLlaab dNeMeHTa )XeCTKOCTU Ag oy, C Y4ETOM NIOCKON (POPMbI
noTepu yCTOMYMBOCTU, ONPEAENAETCS Kak

_ fyv/Ymo
As,red _ XdAs < As'
Gcom,Ed
rge
O-com,Ed CKnMmarwLwlee HanpaxeHmne saorsib Ll,eHTpaJ'IbHOI7I OCU arnemMeHTa XeCTKOCTH, paccinTaHHoe

Ans 3 EKTUBHOIO NOMNepevyHoOro ce4eHus.
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Anroputm onpeaeneHns apPeKTMBHON LWNPUHBLI YHAaCTKOB C NPOMEXYTOYHbLIMU

ANNeMEeHTaMN >KECTKOCTHU

Fol o Xan ! %o Rl o

WTepauns n K
Fol T me
- IIFIIIIII

_¥
> lbh::ln < ’| b2,e1,n"_
tr‘ed

f

a) 3tan 3. [loeTopAetcA 3tan 1 anAa pacyeta 3QdeKTMB-
HOM LUMPUHBI C YMEHbLUEHHBIM CHUMAKLLMM  HaNpAKEeHW-
eM 6 . za; = Xty M C© Xg 3 NPedbiAyLLel uTepaumy,
[0 Tex Nop, MOKa He BHIMOMHATCA Cchnefyllne YCnoBuUA:

Xan = Xaom-1"0Xgn=Xim-1p

/T
yo e) lpuHuMaeTcA spdhexTuBHOE NonepeyHoe cevenne cb, . b,

M YMEHbLUEHHAA TOJIWWHA f}_ed, COOTBETCTBYHOLWGA Xﬂ'm

YMeHbweHHas mornuwjuHa Kpaegoao omeuba onpedenﬂemc,q coearsiacHo ro ¢opmyrie:

ted=t Xa-
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