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Beenenne

B mocnennee BpeMsi 0ueHb aKTUBHO 00CY’KAaeTcs BOIPOC UCIOIB30-
BaHHus EBpokomoB Ha Tepputopun crpad CHI. Ananm3 pacdeTHBIX IO-
JIOKEHUH ¥ TMPOBEPOUYHBIX (POPMYII, @ TaK)Ke KOHCTPYKTUBHBIX TpeOoBa-
HUU, 3aJ0KEHHBbIX B EBpOKOJE, MO3BOJUT KPUTHUYECKH OLEHUTH CIIO-
JKUBILYIOCS cUTyaluio. B nanHoi pabote mokasanbl OCHOBHBIE TpeOoBa-
HUS, NPEABSBISIEMbIE K PAaCUETy U KOHCTPYHPOBAHUIO MOINEPEUHBIX pe-
oep xectrocTu o TKIT EN 1993-1-5.
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Pucynok 1 — PacueTHast cxema monepeqHoro pedpa »KeCTKOCTH
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Ha pucynke | npeacraBineHa cTaTHUecKas cxeMa, IpUMeHseMas pH
pacueTe momepedHbIX pedep xkecTkocTh. [lonepednoe pedpo KEeCTKOCTH
paccMaTpuBaeTcs B BHJE IIAPHUPHO OMEPTOrO CTEPIKHS, C HAYaIbHBIM
CHUHYCOMJIATbHBIM BBITHOOM C aMILTUTYIOH Wy .

B obmem cirydae (prcyHOK 2) Ha TonepedHoe pedpo KECTKOCTH MO-
T'YT IEHCTBOBATH CIIEYIONIE HATPY3KH:

— mornepeyHas AecTabWIn3npyIomas pacrpeieieHHas - Harpy3Ka ¢ ey
(deviation force), KOTOpas BO3HHKAET OT MIPOAOJIEHON CKUMAIOLIEH CH-
JIbl B CMEXKHBIX MaHeNs1X Neg;

— BHEUIHSIS TIONepeyHas Harpy3Ka ¢gq B TOPH30HTAILHOM HaIpaBlie-
HUWY;

— oceBas cuila Ny gq, BBI3BaHHAS BEPTUKAIBHOU TONMEPEYHON HArpy3-
KOi;

— oceBas cuiia Ny en, BBI3BAHHAS JHATOHAIBHON 00JIaCThIO HAIIPSDKeE-
HUH, pa3BUBAIOIINXCS B TPOIlecce 3aKPUTHIECKOH cTaann pabOTHI CTEH-
KU Ha CJIBHT.
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Pucynok 2 — K pacuery nonepeuHoro pedpa »xeCTKOCTH:
a) pacyeTHas cxema; 0) pacueTHOe MOoMepevHOe CeYeHUe pedpa KECTKOCTH

78



[pu pacuete pedep KECTKOCTH JOIDKHBI yIOBICTBOPSATHCS CIEAYIO-
e 0a30BbIe TPeOOBAHUS:
— MaKCUMAaJILHOE HaIPsDKEHUE B peOpe JKECTKOCTH HE JIOJDKHO Tpe-

BBIIIATH f,/Ya;
— JIOTIOJTHUTEIBHBIN BHITHO HE TOJKEH mpeBbiath b/300:
J, b
Gl]l:lt S ] ? w S *
Coy 300

F M

ryie b — mupuHA IIACTUHBI (CM. pUCYHOK 1).

[Ipu 5TOM JOKHBI YIUTHIBATHECS APPEKTHI BTOPOTO POJIA.

JIns 9acTHBIX CiTydaeB, BBIIIETIEPEUHCICHHBIE 0a30BbIe TPSOOBaHMUS
MOJKHO ITpeo0pazoBaTh B pacue€THBIE IPOBEPOUHBIE BEIPAYKEHIIS.

[Momepeunas necrabUIM3NpyOLIAs pacipeaeseHHas Harpy3Ka ¢ e,
MOKET OBITh BEIpaKECHA KaK:
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TI€ Ocpc U Ogpp SABIAIOTCS COOTBETCTBEHHO YNPYTMMH KPUTHYECKHMMH
HaIPSDKEHUSIMU NTOTEPU  YCTOWYMBOCTH I IIAPHUPHO ONEPTON KOJIOH-
HBI U 175 iacTuHky (eM. 4.3.1 (5) EN 1993-1-5). Inst camoro Hebnaro-
IPUATHOTO BapUAHTA, OTHOUIEHHE O o/Gerp MOMKHO JOIYCTHUTH PABHBIM
1,0.

Jis cnenyromux IByX 4acTHBIX CIy4yaeB Harpy>KeHus pedpa kecTko-
CTHUIIOKA3aHO MpeoOpa3oBaHre 0a30BhIX TPeOOBAHUH B pacUeTHBIC MPO-
BEPKU:

— pebpo KECTKOCTH 3arpyKEHO TOJIBKO MPOIOTHbHON CHIION CKATHS
Nga,

— pedpo KECTKOCTH, 3arpyKeHO MPOJIOIBHOM CHUIION CoKaTust Ng; 1
OCEBO CHJION B IMOIMIEPEIHOM pedpe KeCTKOCTHU (N, g WA Ny sen);

e

e (X) = £ (X) =(W,(x)+ W(x)) o,

79



DJIeMEHTBI KeCTKOCTH NMPH JAeiiCTBUHU TOJBKO MPOAOJIbHOM CKH-
Maromel cuibl Ngy

Korna momnepednoe pedpo ®KECTKOCTH 3arpy>KeHO TOJBKO JeCTaOUIH-
3UPYIOLIEH CUJION, BBI3BAHHOM MPOJOJBHON cullof cxkaTusi Ng,, HAEUCT-
BYIOIIEH B CMEXHBIX OTCEKaX, 0a30Bble TPEOOBAHUS MOTYT OBITH Y/IOB-
JIETBOPEHBI IyTEM KOHCTPYHPOBAHHS TOMEPEYHBIX pedep >KECTKOCTH C
MHUHHUMAJIbHBIM MOMEHTOM MHCPIHHU Ist-

Cuna Ng, npeanonaraeTcs paBHOMEPHO paclpelesIeHHOW M0 BBICOTE
MaHes !, a HadyallbHOE OTKIIOHEHHE Wo(X) — JOTIOJHUTENFHOE OTKIOHEHNE
w(x), SKBUBAJIEHTHas paclpeleleHHas Harpy3Ka ¢u.(X) NPUHUMAIOTCS
pacIpeqeeHHBIMU 10 CHHYycouAaabHOu (Gopme. C y4eToM STOro, Mak-
CHUMAaIJIbHOE HANPSKEHHUE Gy, ¥ MaKCHUMaJIbHOE OTIONHUTEIEHOE OTKIIO-
HEHHE W MOTYT OBITh ONIPEIENICHBI 10 CIIEIYIONIUM BBIPAKCHUSM:

— Mm;_lx l,'{m:_w_ — qf!"‘-t]h_e“““ — (“‘IP + H‘]ﬂmb-[fm:!i (1)
max l” ﬂ':fw ﬁgf”
4 , ; 4 2
. q_,:,\,_,,b _(w, +1n o, b _ o:"mb )
m El, Tl n-Ee

rie M. — MaKCUMaJIbHOE 3HAYCHHE M3THOAIOIEro MOMEHTa B pedpe
YKECTKOCTH;

€max — PACCTOSIHUE OT KPaHEro BOJIOKHA JI0 IIEHTpa pedpa )KeCTKO-
CTH;

Gaevo = (WoTW) G, — aMIUTUTYJA CHITBI BBITYUYHUBAHUS G gey(X).

C yuerom (1) u (2) nomydaem:

4
I, = %[Ej (l +w, %u)
" )

— ;r: Eemax ;V.HI > I
b300f,
Korma u menpmie 1,0, mpoBepka Mo NEPEMEMIEHUSM CTaHOBUTHCS
pemaronei, 1 u JomKHO ObITh NpuHATO Kak 1,0 (9.7 EN 1993-1-5), B

MMPOTUBHOM CJIy4ac onpez[enmomeﬁ SABJIACTCA IIPOBCPKA MO MPOYHOCTH.

rac:
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JJ1IeMeHTbI KECTKOCTH, 3arpy;KEHHbIC l'lpO)lO.]'IbHOﬁ clJIon
cxatus (Ngg) U 0ceBoli CHJION - B IONIEPEYHOM pedpe KeCTKOCTH
(N st Ed u/mian N, st,ten)

Kornma B gononHeHue K z[eCTaGHJImeonmeﬁ CUIIE MOIIEPEYHBIE pe6—
pa >KECTKOCTH BOCHPHUHHMMAIOT BHEIIHEE OCEBOE CKATHE, NECTAOMIM3H-
pylomas cuiga IpeoOpa3oBaHa B JIOMOJHUTEIBHYI0 — OCEBYIO CHILY
ANst,Ed-'

Pucynok 3 — YpomieHHBIH aHaMH3 HarpYy>KEHHOTO B OCEBOM HAIPaBICHUH
MIOTIEPETHOTO IEMEHTA KECTKOCTH

Jlist aTOTO Ciydas pacueTHas MOJETh ToKa3zaHa Ha pUCyHKe 3 (Wc-
KITIOYast ¢r;). DIEMEHT JKECTKOCTU 3arpyKeH AeCTaOWIU3NPYIOMe CH-
JIO¥, BBI3BAHHOHN MPOMOJBHBIM C)KaTHeM MaHeld (Ng;) ¥ OCEBOW CHIION
Nsiga B peOpe KEecTKOCTH, BCIEACTBUE ACUCTBUS MOJS PACTATUBAIOIINX
HanpspkeHUH (Ngren — M. 9.3.3 EN 1993-1-5), w/unu BHeIIHe#H Harpys-
KH.

VYopowenHas npouenypa omnpeaeneHus Ny, T[pUBEIEHA B
EN 1993-1-5, paznen 9.3.3. OceBas cuna B pedpe xecTKOCTU Ny, o, TIPH-
HUMACTCS KaK pa3HUIA MEXY MTOTIEPEYHON CUiIon Vi, B MaHENH U ympy-
roil KpUTHMUECKOM MOTIEPEeYHOM CHIION BCIIEACTBUE JEUCTBUS TOJIS PacTs-
THUBAIOLIUX HAMPSKEHUM.

. , 1 S
N, ow =V —I—f-r -h, ?

HuddepennmanbHoe ypaBHeHHE paBHOBeCHs peOpa KeCTKOCTH MO-
JKEeT OBITh 3amucaHo i Ny gy, U TIOCTOSHHOTO €€ 3HauYeHUs Wi e
SKBHUBAJICHTHON IIOCTOSHHOM:
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E[\r “.“.\'_l X +N.\IJ‘,<J’ (H}il’_-'r +w, Xt ) = qm'l' (x) = o—m (‘H"[J + ‘H")
2
1501050
— 2— 2— 2— 2— 2 N 2_ O,
H-‘,_\__\._\._‘_ +@ H",_” - w=a H"ll — “'U..“ 5 o = 5 = —
El, El,

BazoBble TpeOoBaHMS MOTYT OBITH BBHIOJIHEHBI B COOTBETCTBHU CO
CIeAyIomed MpoLenypoi, KoTopas YYUTHIBaeT 3(QeKThl BTOPOro Mo-
psimka:

1 < b
W=W, ——————5 —
Now _, 300
ZN..;J.;: (4)
N, . N, r.e N . N, .e N
o_m“ — st Ed + Z .\-’J-.rf('m:n f - ! st Ed + Z \.l..i‘.a.f('m.sn 'I-l'” 1 4 < L
! A, ! ’ A ! _ Zf\‘_u._m Vi

=t st 51 1 -
‘IN cr. st

: ()

OTMeTHM, 9TO TOJIBKO OCEBYIO CHITY N gy HYXKHO PacCMOTPETH B

nepBoit gactu (5). BMecTo Toro, YTo0B IPUHSTH PEANTBHYIO OCEBYIO CH-

1y, ANy, s IPOCTO SKBUBAIICHTHA (g, ACCTAOMIM3UpYIOLIEH cuie. s

ciyvast Ny gs = 0, Beipaxkenus (4) u (5) mpeobpazytores B (3). Tpebosa-

HUs (4) u (5) AelCTBUTENBHBI TONBKO IS ABYXCTOPOHHHX pedep jKecT-
KOCTH.
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>

Pucynok 4 — PacueTHas Mozenb OJJHOCTOPOHHETO pedpa KEeCTKOCTH
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OnHocTOpOHHME TMONEpeyYHble pedpa KECTKOCTH MOTYT OBITH IPOBE-
PEHBI 110 CIEAYIOIINM BBIPAKECHUSIM:

o — N\r.Ezt‘ + EN\/.En‘emax M’ﬂ ) l (l +l llq ) < /l
g I, 1= Nap———"9" 7,

No s

b
=Wy ——— (141,25, )| £ —
W 1(10 NH‘“‘! B 1 ( ’ QW ) 300
ZN.\/.F!
JIuteparypa

2. Commentary and worked examples to EN 1993-1-5 “Plated struc-
tural elements”. First Edition, October 2007. — EUR 22898 EN, 2007.

3. TKII EN 1993-1-5. EBpoxkon 3. IlpoexTipoBaHHe CTaTbHBIX KOH-
crpykuuii. Yacte 1-5. IlmactTuH4aThie 53JE€MEHTHI KOHCTPYKUHNA. —
Munck: MAuC, 2010.

83





