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OTKkpbiBaem cTpaHuuy 48

P33Mepbl nonepe4yHoro ce4eHA U XapakKTepucTUK MaTepuana

BbicoTa ceveHuA h=200 MM
LLinpmHa nonkwm b=b,=65MM
BeicoTa oTriba nonku =29 MM

Paouyc 3akpyrneHus 7"=3MM
HoMWHanLHaA TonWwmHa t . =2MM
TonwwmHa ctanu =196 MM
PacyeTHLIN Npegen Teky4ecTu fJ’] = 350 H/MM?
Moaynbe ynpyroctu E =210000 H/mMMm?
KoadduumeHT MyaccoHa v=03

YacTHbIM KO3QPULMEHT HAaOEHKHOCTH Yoo =100

b =h—t,,,=200-2 =198 v . B — -

Onpepnensiem pasmepbl
b =byy =b — 1, =652 =63 MM ceyeHust no

c =c—t_ [2=25-2/2=2hwmm CPEAVHHBIM NUHUAM
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1. YuTem MecTHyto notepto yctondmsoctn CXKATbBIX yacten
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CtpaHuubl 48-49

[eoMeTpuyeckue xapakTepucTukmn a¢pdeKTMBHOro ceyeHus bes

-

yyeTa 3aKpyrineHnu

OCTY-HBEN OHPEHEHEHHE 3¢¢|EHTMBHOFD Ce4YeHUA NonoK v oTrubos

1{}93_1_3 Ta6nuua 3.1 HoadduuMeHTsl yueTa NOTEpM YCTORYMBOCTM INA CHATLIX NNACTHH C BYXCTOPOHHMM 33KPENNEeHHEM No KpaaM
5532 I-uar I Pac[npenenel-meuanpa?«%;mﬁ
ACTY-HBEN | 3ddeKTBHaA WMpUHA NONOK by Lbay
1993-1-3 i R b=05t b=05h,
552 | [InA COOTHOLLIEHNA HanpsAMeHni =1 (paBHOMEpHOE CiKaTue), k=4 _MD]IUM o, e by=ph

by

b S—y
E: 235/fyb b b, w<0:

9, by =peb =pbl(1-p)
ACTY-HBEN | b, [t 63 m . e poy e
1993-1-5 = = =U. v T oe0 [ = T ok
L4 po 28 £| E \/E 28 zl X 1}' 235 / 350 X \/Z x:ff:;:;f 40 [§82/01.05+y) 781 781 — 6,29 49,78y 239 5.9s(|-i2
A —0.055 (3 + 0.691 —0.055 x(3+1
p= f =0 2( v)_ : 31 o986 < 1.0 Tabnuua 4.1, Espokoa 3,
;Lp,b 0.691 YacTtb 1-5 (anemeHT C
b, = Pbp1= 0.987 %63 = 62.2 MM ABYXCTOPOHHUM 3aKpenseHnem)

b,=b, =0.5b, =0.5x62.2=311n
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CtpaHuua 49

OCTY-HBEN
1993-1-3
5.5.3.2(5a)

OCTY-HBEN
1993-1-5
Lh

OCTY-HB EN
1993-1-3
9.5.3.2(5a)
553.2(6)

JddeKTUBHAA WMPUHA KpaeBOro 3N1eMeHTa KecTKocTH (oTrnba)

Ko3dduLMeHT noTepu yCTOMYMBOCTM ONpeenaeTcA CneayoLwmmM 0bpasom:

ecmb, /b, <0.35: k,=0.5
ecn0.35 <b, /b, <0.6 k, =0.5+0.83 3/(b,. /b, —0.35

CM. cTpaHuuy 19

b . /b, =24 /63 = 0.38 creposarensho, k, =0.5+0.833/(0.38 —0.35)"= 0.582

_ t
Ape = @ /196 =0.690
¢ 28.he\Jk, 28.46x.235/350 x+/0.58
Ip‘c —0.188  0.690 —0.188 I [lns anemeHTa ¢ OAHOCTOPOHHUM
p= 172 =T 0,902 =1.00 I 3aKpenneHMemM — cM. cTpaHuuy 17

Ho p <1 cnepoBaTenbHo, p =1

3ddeKTMBHAA LMpWHA onpeaenAeTCa credyioLyM 0bpasom:

Cor = P, =1X24 = 2bmm OTrnb nonHocTblo achbdeKkTMBEH

3¢¢9HTMBH8H nnollafib Kpaesoro anemMeHTa HHeCTROCTH COCTaBMAET:

A=t(b, +c5)=1.96 x(31.1+ 24)=108.0 Mm2
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[lepeckoynm Ha cTpaHuyy 50

AHanNorm4yHo Anga CTEHKU
(aneMeHT 3akpensneH ¢ AByX Kpaes)

XapaKTepucTUKKN 3PPEeKTUBHOIr0 CE4EHUA CTEHKH

[pY PaBHOMEPHOM CHETWUM COOTHOLLEHWNE HANPAKEHUI 1 = 1 1 KO3OOULMEHT NOTEPU YCTOM-

HCTY-HB EN
1993-1-5 | 4MBOCTW k_=4 ([NA BHYTPEHHEr0 CXaToro 3feMeHTa).
b4
t
hyjt 198 /1.96 — 2179

Fon = 284 [k, 28.4x.235/350 x4
A . —0.055(3+ _
, _ % — 04 2( v) _ 2171 0.055;<(3+1) 0l
A 2.171
hy =ph, =0.414 X198 =82.0 M
hy =h,=05h =0.5x82.0=41.0 MM

e

~Brlstvmsia Q) STEELCO

PRUSZYNSKI
~

et NCAD
NadT Xaye Nitfice
TKpaHg




2. Y4TeM notepro yCTONYMBOCTN OOPMbI CEYEHUS

Buckling stress

b) Distorsiona
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CtpaHuua 49

War 2

ACTY-HEEN | KpwTudecKoe HanpArKeHe Npu noTepe yCTOMHYMBOCT [3/1A KPaeBOr0 3NeMeHTa HeCTKOCTH
1993-1-3 | onpepnenAeTcA no dopmyne:

5.5.3.2(7) Yy [KET
Ol =—
A
raoe K — 370 ec YMUHBI Ha €VHNLY AVHbI, @ 1 — 370 3G $EKTUBHBIN MOMEHT 1Hep-
LMW CEYEHMA 3NIEMEHTA e

3
OCTY-HBEN K = Et . !
199393 | 0 4(1=v?) bk +b7 +0,5b by h

5.5.3.1(5)
_ batba/2 _ o 31.1x1.96x31.1/2

b, |

C b1 1‘

=L .L__i_,;L
e

b, =b, = = 54.22 MM
P (by e )t (31.1+ 24) x1.96 e
b, = b, =54.22 MM (anA ceyeHmnA ¢ paBHbIMU NOMKaMW) K
ke = A, 108 _ 1.0 ANA 3neMeHTa NPy 0CeBOM CHaTUM PaccmatpuBaeTcs, kak cxatasi cTolka C
4, 108 HenpepbIBHbIM pacKpenneHmem
K =0,421 (H/MM)/MM , YCINOBHOM MPY>XNHOW

b.t? c. 't c.’ ’ C.r Corr 4
I, =2+ i pf| | et 2 - < =6101Tmm
12 12 z(beE +ceff) 2 Z(beZ + Ceff)

CwMm. cTpaHuuy 21
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CtpaHuua 50

NCTY-HB EN
1993-1-3
5.53.1(7)

OCTY-HB EN
1993-1-3
9.5.3.2(12)

HOCHOJ'IbHy CeveHne UMeeT paBHble MNOJIKK, HEeCTKOCTb NMPYHMHbI K v MOMeHT UHEepUKMn
ce4yeHnA IS NMPUMEHUMBI K 0bouM KpaeBLIM 31eMeHTaM HECTHOCTI. Ecnu 6bl ceyeHne beIno
dCCUMETPUYHBIM, BO3HWKNA Obl HE‘OﬁXO,ﬂ,MMOCTb MOBTOPWTL NpoLecc, I'IpO,EI,eMOHCTpMpOBaHHbIﬁ
BbIlLe, 017 BEPXHET 0 U HUHKHET 0 KPaeBhIX 31IEMEHTOB HEeCTKOCTH.

o = 2 x~/0.421 x 210000 x 6101
o 108.0

= 430.1 H/mm?

Aq =7[f; ] Ours =+/350/430 = 0.902 ana 7,<0,65, 1,=10;

NocKonbky 0.65 < ’Tg <1.38, x, =1.47 —0.723 A,
Xa=1.47 —0.723 x0.902 = 0.818

anA0,65</,<138 y,=147-07237,;

ang 4, > 138, y,=066/4%,.

CM.CTpaHuuy 23

LWar 3

OCTY-HB EN 1993-1-3 no3sonAeT npon3BecTy AOMOMHUTENBHYI0 UTepaLMIo C LENbIo yToY-
HEHUA 3Ha4eHnA y .. Takan UTepaLma He NPOM3B0OAMIACk 4N1A JaHHOT0 NpKMepa, No3ToMy
MCMONbL3YIOTCA NepBOHAYanbHbIE 3HAUEHNA.

t 4= 17,= 1.96 x0.818=1.60 MM

CpenaHbl ynpoLeHnsa anga pyyHoro
pacyeta. MOXHO YyTOUYHATL
addeKTMBHbIE Da3mepbl oTrmba.
MpUHATL Aot =4pyZa U MEpECUNTATD
OTrnb, HaYMHas C ero pasmepos.

BLACH
\PRUs\z_-m

fﬂ"'\»
% NCAD ;
NadT Xayc LS Office ‘@ < STEELCO

THpauHe




CtpaHuua 50

[eoMeTpuUyeCcKMe XapaKTepUCTUKM Bcero 3gdekTUBHOro
nonepe4yHoro ceyeHua
TeopeTudecKoe 3¢ $eKTNBHOE CeYeHMEe NPEACTABAEHO HA PUCYHKE HUMKE. XapaKTepUCTUKK
BCero 3C|J¢9HTMBHOF0 CeYeHMA pacCHnTaHbl C MICNONb30BaHMEM 3TOM TEOpeTMHE‘CHOFI reo-
MEeTPUM.
Tak 6ygeT BbIrnageTb
adppeKkTnBHOE
(peoyumnpoBaHHoe)
ceyeHue, HO CornacHo
[Mpymepy 1 HyXHO eLle
y4eCTb CKpYrneHus
,"’h?;\.‘
a poiye e < sreetco

.- TENLCTBA

TKpaHg



CtpaHuua 51

CeefeHHble reoMeTpMYeCKMe XapaKTepUCTUKK 3G PeKTUBHOMO

ceyeHun 0e3 yyeTa 3aKpYINEHUA

3bdeKTMBHAA NoWadb A= 4390 MM?

PaccToAHMe 0T LIeHTpa TAMKECTH
30 DEKTMBHOIO CeYEeHMA 40 NOSKK Zoe= 99.0 MM

PaccToAHMe oT UEeHTPa TAHECTH

30 EeKTMBHOIO CEYEHNA J0 CTEHKM Vo~ 25.0 MM
PaccToAHWe 0T LeHTpa TAXKECTH

3¢ deKTMBHOIO CeyveHnA 0o oTrnboB V=380 MM
MOMEHT nHepLMm 3QGEKTUBHOIO Ce4eHnA

OTHOCUTENbLHO 0CK HAaMBONBLLEN HecTKOCTU Iy = 3780000 mMm*
MOMEHT UHepLMK 3QEKTUBHOIO Ce4eHNA

OTHOCUTENBHO 0CY HaUMEeHbLLEM HeCTKOCTH Iz = 311800 mm*
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CtpaHuua 51

[eoMeTpuUecKmne xapakTepucTuKM apPeKTUBHOIo ceveHnn
C Y4EeTOM 3aKpYyr/1eHni

[1nA Takoro ceyeHUA OOMHKHO YYMUTLIBATLCA BAUAHME 3aKpyrieHHbIX yrnoB. [nA Takux Xxapak-
TEPUCTMK, KaK MOSOMEHME MMaBHbIX 0CEN, 3Ha4YeHMA O/1A CeHeHUA C 3aKpYTrNeHHLIMU yriaMm
bepyTcA paBHbBIMKM TEM, YTO OblfIM PAcCYMTaHbl /1A CeYeHUA be3 yyeTa 3aKkpyrieHni.

Pac4yeT xapaKTepUCTUK CEHEHMA, YMEHbLLUEHHbIX C Y4eTOM 3aKpYyrNeHHbIX YI0B, BbINOIHAETCA
criedvioLLKM 0bpasomMm:

Aeffz Aeff,shﬂrp (1 E = 459 0(1 - UU‘IA) = 452.6 MMm?
I, =1, 4.p(1—28)=3780000 (1—2x0.014) = 3675000 mm*

Y

I, =1, g0 (1—24)=311800 (1—2x0.014) = 303100 mMm*

CM. CTpaHuuy 14

CeegeHHbIe reojieTpUYeCKMe XapaKTepUCTUKU 3pPpeKTUBHOrO ceHeHUnA
C YYEeTOM 3aKpyrfieHum

JddeKTMBHAA nnowdab A =452.6 MMm?
PaccTtoAHMe oT yeHTHa TAXKEeCTU 3O PEKTUBHONO ce4eHnaA 40 NONKU Zee = 99.0 MM
PaccToAHMe oT ueHTHa TAMeCTU 3G PEeKTUBHOro ceyHeHnA A0 CTEHKN Ve =25.0Mm
PaccTtoAHMe oT ueHTHa TAXeCTH 3dPeKTUBHOro cedeHnA 4o oTrmbos Vi =38.0 MM

MoOMeHT MHepUmn 9¢' eKTMBHOINo ce4eHMA OTHOCKTENNBEHO OCK

HaMbonbLUer »HecTKACTH Iy = 3675000 Mm*

MOMEHT MHepun 3PPEeKTUBHOIO Ce4eHMA OTHOCUTENBHO
0CU HAaMMeHbLUEH e THOCTH I =303100 mm*

=

cM. ctpaHuyy 40 (Mpumep 1)
TATBHOTD “PRUjszYNsi

TKpaHg
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CtpaHuua 51

Korga napametpbl 3¢opekTUBHOIro
CeYeHNd N3BECTHbI, MOXHO
BOCMOSb30BaTbCs cTaHaapTHbIM MO anga
TOHKOCTEHHbIX NMpodunen

EcTb 1 cneunanunsnposaHHoe 10O,
BKNtoYatoLLmne pacyet
3 PEKTMBHON reOMeTPUmn

[ Tonyc 32-6m) - Tonus 10060153 B .
Effective shape (S50
®aiin Peaaktuposanme Hactpoiiku Bua Okvo Cepewc Cnpaska ‘
, _ = | FyE = & o Input type
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CpaBHeHMe ¢ aHanorn4yHbIM npodunem npu nsrnde

NCTY-HBEN
1993-1-3
9.9

| Pranciinr
CTAJIBHOTO

FEOMETPW-IECHVIE XapPaKTepUCTUKH

apdexkTUBHOro ceyeHunsn bes yyera

3aKpyrneHun "

3bdeKTHBHOE MonepeyHoe ceyeHue C-obpaszHoro npodmnA g
C 0TrbamMm NONOK NpU M3rnbe NOKa3aHo Ha PUCYHKE HUHKE. .
CneayeT 06paTWTb BHWUMaHME Ha WUCKMIOYaEMblE YYaCTHU o leeeds
MOJKM 1 CTEHKM, @ TaKMe YMEHbLLIEHHYIO TONLLMHY Fy, 3ane-
MEHTa ¥KeCTKOCTW 1 NPVUNEratLLEero y4acTKa NosKku.

AJ’IFOpMTM npeanonaraeT BHavane pac4eTt O0TOeNbHO NoNKn
N CTEHKM CEYEeHMA, NoCne Yero MOXeT ObITb npounsseneH . '
pacyeT 114 BCero Ce4eHUA. - -

PenyunposaHne npoucxoant
TOJbKO B CXXaTOW 30He
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OCHOBHbIE OTNNYNSA B pacyeTe — cTpaHuua 53

War 2
[CTY-HBEN | HpWTHuecKoe HanpmweHve Mpw MoTepe YCTOM4MBOCTW [IN1A KPAEBOro 3/1EMEHTa HECTHOCTH
1993-1-3 | onpenenAeTcA no hopMyne:
553.27) zm
Ours = T
[ICTY-H B EN _EP 1
199313 K_4(1—v2) bk +b +0.5b by h k
5.531(5) A
b.th,/2 dx1, 31.1/2
b|=bp1_£=63—3] 11,96 X =54.22 MM
(b, +Cyet (31.1+ 24) x1.96
k=0 (anA n3rmba oTHOCKTENLHO MMaBHOW OCH 1'-V) : CM. CTpaHuuy 21
K=0,586 (H/MM)/Mm
2 2
3 3 2 2
[S — bezf + Cepr ! +be2 { Ceff +Cppt Ceft _ Coft =6101 mm*
12 12 2bgy + ) 2 by +eur)
NCTY-HBEN 2%+/0.586x210000% 6101
199313 | g = V0. =507.4 H/MM’
55.3.2(7) 108
" \ e i “BLACHY . NCAD

Q) STEELCO

PRUSZYNSKI
~

NadT Xayc L Office
TKpaHg



OCHOBHbIE OTNNUYUS B pacyeTe — cTpaHuua 54

OnpepeneHve 3¢ PeKTUBHOro CEHEHUA CTEHKM

Pa3zMep CHaToi 30HbI C Y4eTOM 3QOEKTUBHOMO CEYEHNA MONTKM:
¢o(hy—c, /2)+ by by + 1 2+ e 2a/2 1011 TomMbKO YacTb CTEHKM Cxarta,
Pe T NoO3TOMY HEOBXOAUMO
BbICUMTATb COOTHOLLEHME

ho =

(4

Cp + bp2 + hp + bel + (bez + Ceff )Zd

CooTHOLEHME HaI'IpFI}-HE'HI/Iﬂ onpenenAeTcA cnedylowmm oﬁpaaoM:

h.—h, 101.1-198 Hanps>XeHnn
y = P = =—10.958
h, 101.1
[ICTY-HEEN | B COOTBETCTENN C TaDNATEN 3.1 ROSQOULVMENT HOTEPN YCTOVIMEBOC T ATH y4aCcTKOB onpefens-

]993," ,5 eTCﬂ CJ-IE,D'yl'OLLLHM OﬁpaBOM Ta6nuua 3.1 HoadhuuyMeHTsl yueTa NOTepM YCTOHUMBOCTM BNA CHATEIX NNACTHH ¢ ABYXCTOPOHHMM 33KPenNeHHeM No KpaaM
Y A,

° < TP g 225 1651 11 W=l e

b, b, ar = P!

- 198/1.96 =0.909 s by =0.5b,, b, =058,
28.Le Kk , 5/350 x+/22.81 ; s

_ ° L ‘[@D]ﬂ]mﬂ o, v , by=pb

_ A —0.055(3+y) 0.909 —0.05 e | gty bamty b,

-
I

ol — .
ﬂ‘phz 0.909 2 b b, w<0:
. 1 by =pb =pbi(1-y)
hye =ph, =0.965 x101.1=97.5 by g =04 b0,
off —p . =Y. = .J MM -
h, =0.4h, =0.4x97.5=39.0Mm e [ [ YR T R
ho=0.6h . =0.6x975=585MM yyggga:nzg‘z:?‘ W | eamosen | g | ey | fess 5 98(1- P
2~ v eff — ¥ ~ T - amocTu k,

3ddeKTUBHAA WKPKHA CTEHKK paanenﬂ?m Ha [1Ba y4acTKa cnegyoLumM obpazom:

hy =h,=39.0Mm
hy = h, —(h,—hy)=198 —(101.1-58.5) = 155.4 MM
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