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XapakTtepucTuku crani

Y pospaxyHKax NoKasHMKKU MaTepiany Ans KOHCTPYKUIMHUX CcTareu,
HeobXigHO NPUAMAaTN TaKUMW:

— moaynb npyxHocTi E =210 000 H/mm?;

— MOAynb 3CyBY

G = E ~ 81 000 H/Mmm?

2(1+v)

— KoedoiuieHT NyaccoHa y npyxHin ctagii v = 0,3;
— KOeWIiUiEHT MiHIMHOro TemnepaTypHOro po3lmMpeHHsa a = 12x1096°C-1
(npn T <100 °C).



IHaekcu, BXXnBaHi y €Bpokoai (A4oBiAKOBO)

HunxHin
NigCTPOYHMU
N iHOeKC y
€Bpokoai

BusHauyeHHSs

Po3ap. 3Ha4yeHHsA Mggq Po3p. 3HaYeHHSA 3ruH.
edbekTy ail MOMEHTY

Po3p. 3Ha4YeHHA Mggq Po3p. 3Ha4yeHHsA Hecyu4ol
HeCy4ol 34aTHOCTI 34aTHOCTI Ha 3rvH

BnactusocTi npyxHocTti W, MomeHT onopy nepepisy y
NPYXHin cTaaii

BnactuBocTi MomeHT onopy nepepisy y
NMacTUYHOCTI NnnacTuYdHIN cTapil



MopentoBaHHA KOHCTPYKLUiN

[na Bu3Ha4YeHHa BUNaaKiB, B AKMX NOTPIOHO BpaxoByBaTW BB
XapakTepy pob6oTu By3niB nNpu po3paxyHKy, HeObXiaHO PO3Pi3HATH
Tpu mogeni By3niB, (ansucb EN 1993-1-8):

— WapHipHY, Ans 9Kol MOXHa npunycTuTu, WO BY305 He nepenae
3rmHanbHi MOMEHTW;

— XKOPCTKY, OJ19 KOl MOXHa NPUNYCTUTK, WO XapakTep poboTu By3na
He BMNfiMBa€e Ha pPo3paxyHok;

— HaNiBXOPCTKY, A5 KOl xapakTtep pobdboTn By3rna HeobxigHo
BpaxoByBaTu MNpu po3paxyHKax.
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) Fully welded

(2 Extended end plate

(3 Top and bottom flange splices
(4 Flush end plate

(5 Flange cleats and web angles
(6 Flange cleats

(7 Double web angle




MopentoBaHHA KOHCTPYKLUiN

Po3paxyHOK nepLuioro nopsaKky Moxe 6yt BUKOPUCTaHUI OS5
KOHCTPYKUIT, AKLWO 3POCTaHHAM BignoBiAHMUX BHYTPILUHIX cun abo
MOMEHTIB MOXHa 3HexTyBaTu. Lla ymoBa moxe BBaxatucs y
3aranbHOMY BMNagKy BUKOHAHOM, AKLLO 3a40BOMbHAKTLCA KPpUTEPIT:

LA FCI‘
ANSA po3paxyHKy B MNPY>XHIN o, = >10
cTaail Feq
ANSA po3paxyHKy B NNacTUYHIN o = R >15
cragii N

a., — KOediLieHT, Ha SKUN pO3paxyHKOBE HaBaHTaXeHHS NOBUHHO ByTu
30inblUeHe Ons AOCArHEHHS 3aranbHOI BTPATW CTIMKOCTI Y NPYXHIK cTaail

F.  — KPUTUYHE HaBaHTa)XeHHHA Npu BTpaTi 3araribHOI CTIMKOCTI Yy MPY>XHIN
cTagil, BU3Ha4eHe Ha OCHOBI MOYATKOBUX MPYXHUX XXOPCTKOCTEN

Feq — PO3paxyHKOBE HaBaHTAXXEHHS HA KOHCTPYKLLLO

Po3paxyHOK gpyroro nopsaKy — HacTynHi cemiHapu!



MopentoBaHHA KOHCTPYKLUiN

[TopTanbHi pamu 3 HEBENUKNMU YXUITAaMU NOKPUTTS | NITOCKI
Kapkacu byaisernib 6ankoBO-CTIMKOBOro TUMy, MakTb a,, LLO
MOXe OyTn 0B0YnCNeHnn i3 BUKOPUCTaHHAM HaOnmxXeHol

doopmyrnu, 3a yMOBMU, LLIO OCbOBUIN CTUCK Yy Bankax abo purensx
€ HE3HAYHUM:
H, h

(04
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VEf

Hg4 — pO3paxyHKoBe 3Ha4Y€eHHA ropu3oHTarbHOI peakuil y
HWXXHI YaCTUHI NOBEpPXY Bif rOPM3OHTaSIbHUX HaBaHTaXXeHb
Vg4 — CyMapHe po3paxyHkoBe BepTuKarbHe

HaBaHTaXX€HHSA Ha KOHCTPYKLIK Y HMXKHIN YaCTUHI NoBepXy

8H,Ed

: 5HEd
Oy g — FOPU30OHTaNbHE NepemileHHs // ’ //
BEPXHbOI YaCTUHU NOBEPXY BIOAHOCHO +— P /i\-. ______ = f"“‘//
HWXXHBbOI NpU il rOpNU3OHTalNbHUX . / Ve § /
HaBaHTa)XeHb, NPUKNageHUX Ha PiBHI " \L // \l/ //
KOXHOIro rnoBepxy % /
—>/ =/
h— BucoTa noBepxy A *’:‘~ ________ “ll




lNMepwa rpyna rpaHUYHUX CTaHIB

[Mpu nepesipui rpaHnyHoro ctany STR Ta/abo GEO mae
BWUKOHYBATUCS HEPIBHICTb:

E, <R,

[Ona ogHopigHWX maTepianisB (sIK cTanb) po3paxyHKOBE 3HA4YEHHS
MiLIHOCTI MOXXHa BU3HA4YNTM NPSAMO Ha OCHOBI XapaKTePUCTUYHOTO:
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lNMepwa rpyna rpaHUYHUX CTaHIB

Y 3aranbHoMy BUMSAA,:

[1na nepesipkn MILHOCTI B NPYXHiU CTaAil MOXe 3aCTOCOBYBaTUCH
KpUTEPIN:

2 2 2
Gx,Ed n Gz,Ed . Gx,Ed Gz,Ed +3 (4= <1
1;y/7/l\/|0 fy/7/|v|0 fy/7/|v|o fy/7/|v|o fy/7/|v|o

KOHCEepPBAaTMBHA, OCKINIbKM BUKMOYAE EMNOPY HaMpyXeHb i3 NNacTUYHUMM
aedopmadisiMmu, WO A0NYCKAETLCS MPU NPY>KHOMY PO3pPaxyHKy



N <1.0

Po3Tdar

Nt,Rd

Hecyu4a 3gaTHICTb nepepisy 6pyTTo Yy nnacTu4Hin ctagil

v AL
pl,Rd —
Y Mo
[1pn HAABHOCTI OTBOPIB:
I4Vy.
Ve 7/MO =10 nepepisy

KoedilieHTn
HaAiMHOCTI AnA
Hecyyoi 3paTHocTi 7\, = 1.25 nepepisy (po3Tar)

/M1 = 1.0 efleMeHTy



Y KapKaci BCTaHOBJOOTb FOPU3OHTarbHI |
BepTUKanbHI BA3I

KoxkHa ropmsoHTanbHa B’13b Mae BUTPMMYBATK 3yCUNNsa po3Tsary:

BHYTpiLLHI B’'A3i Ti =20} 8(gk + YA, )5 L abo 75 kH

B’a3i no nepvuvleprTp — O_4(gk + 0, )5 | abo 75 kH

S - Kpok B'si3eu
L - JJoBXWHa B'A3i
g, - XapaKTepucTU4He 3Ha4YeHHs BnacHol Barn kH/m.kB.

Jx - XapakTepuCTU4YHE 3HAYEeHHS KOPUCHOIro HaBaHTaXeHHSA KH/M.KB.

¥ - KoediuieHT cnony4YeHHsa HaBaHTaXXeHb A4 BiANOBIAHOI aBapinNHOI
po3paxyHKoBOI cutyauii (i, abo )



N
CTuck (MiuHicTb) B <1.0

¢, Rd

Hecy4a 3paTtHicTe gna knacis 1, 2 1a 3 :

Af,

Nc,Rd -
' MO

OT1BOpM onsa OONTIB HE BPaxoBYHOTb, AKLO 60NTU BCTaBreHi Y OTBOPU

BapiaHTu 3 BMpi3amMn BpaxoBYyOTb OKPEMO



I\/IEd
I\/Ic, Rd

3ruHaHi enemMeHTu <10

Po3paxyHKkoBa Hecy4a 30aTHICTb Ha 3rMH BIQHOCHO OHIEl 3 Bicew

Wi fy
M =M = 7
ona Knacy 1 1a 2 c,Rd pl, Rd
7 Mo
Wy min f
ons Knacy 3 Mcrde = Meirg = =mn Y
7 MO

W

ol.min OOYMCMIOETLCA ANA HANBINbLL HAMPY>XXeHNX BOMOKOH



[1pn 3rnHI BIQHOCHO O4BOX Bicen Ons ABOTaBpPOBMX NPOisiB

M
y Ed " |\/Iz,Ed <1

MN,de MN,Z,Rd

OTBOpPY ONdA egHaNbHUX AeTarien y po3TArHyTiN NOSMLi OOMYCKAETbCS He
BpaxoByBaTu 3a YMOBMU, LLO

A 09, _ Af,

V' M2 7' Mo

A; — nnowa po3TArHyTol nonuu;



EnemMeHTN Npu il nonepevyHol CUnu

VEd
Vc, Rd

<1.0

VC,Rdmpo3paxyH|<OBa Hecy4a 34aTHICTb Nepepi3y Ha 3CyB Y NIaCTUYHIN
crtagll =V rg-

3a BiACYTHOCTI Kpy4YEeHHS pO3paxyHKOBUM Onip Ha 3pPi3 Yy NNacTUYHIN
cTagil JOPIBHIOE:

A (f, 13)

Y Mo

VpI,Rd —



[1nowa A, Lo npaLtoe Ha 3cyB, NPU HaBaHTa)KEHHI Y MMOLLMHI
HaMbINbLUOI XXOPCTKOCTI:

a) Ons npokaTHMX ABOTaBpiB
A —2bt; + (L, + 20t
b) ona 3BapHMX gBoTaBpiB i KOpobyaTux npodinis
1,2 h,t, (00 S460)
C) ANs NpOKaTHUX LUBENepIB
A —2bt.+ (t, + Nt;
e) Ans NpsIMOKYTHUX 3aMKHEHUX npodoinis
A*h /(b + h)

. v e . . w
MicueBa CTilKiCTb CTIHOK npw 3cyBi 3a6e3nedena, skwo —— < 00&



3ruH i NO300BXHSA cuna

[1na nonepedHmx nepepisie knacis 1 i 2 NOBMHHA BUKOHYBATUCS HaACTyMHa ymoBa
|led = I\/IN,Rd

My rg — PO3paxyHKOBMM OMIp Ha Ait0 MOMEHTY B NNacTUYHIN cTagil,
3MEHLLEeHNN BHacNiAoK Ail 0cboBOT cnnu Ny

[na npsiMOKYTHOro cyuifibHOro nepepidy 6e3 oTBopiB ANA KPIiNUNbHUX AeTanemn
My rq HEODXiOHO NpUUMATK AK:

2
Myra = MpI,Rd [1_(NEd / NpI,Rd) }

[ns nBOTaBPOBUX NepepisiB 3 ABOMa OCAMM CUMETPIT Ta iHLLIMX MNOMNYKOBUX

npodinis, Nonpaeky 0CbOBOI CUMN Ha Ait0 MOMEHTY B NMacTUYHIn cTagil pobutun He
NOTPIOHO, SIKLLIO BUKOHYHOTBLCSI YMOBM:

AKLLO BIOHOCHO OCi Y - Y AKLLO BIAHOCHO OCi Z - Z

_05h,t, Mt

Ed = Ed =
Y Mo VMo

Neg = Npjra

Ta



Mpuknag 3. MpuitHsaTa ctanb S235

[lepeBipuTK nepepis barnkm Ha MiLHICTb NpW 3rnHi Knacy 1 Ta 3i
3BeJEeHNM HaBaHTaXXeHHAM 16 kH/m.nor.
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Po3B’A30K:

HaBaHTaXXeHHS ANA po3paxyHKY 3a NepLUuor rpynor rpaHUYHUX
CTaHIB:

g =16 «kH/m.nor.

Po3paxyHKOBUU 3rMHaNbHNUN MOMEHT:

2
M_, =16*8? /8=128 «Hw
lNMepepi3 BIiAHOCUTBLCA A0 NepLUOro Krnacy

YacTuHHMIA KoedilieHT HaAiMHOCTI ANA Hecyyoi 34aTHOCTI

/Mo =1.0



Po3B’s130K:

[nsa TOBWWHM erneMeHTiB MmeHLwe 40 Mmm fy =235 Mla

MomeHT onopy nepepisy

W, =2311,2 cm.ky6.

onga Knacy 1.

M.y =M o :WLfy: 2311,27235 =543 13 kH*m
’ > Mo 1,0*1000

M., 128

= =0,24<10
M.re 94313

BUCHOBOK: yMOBa MiLHOCTI NMpPU 3ruHi 3a40BONbHAETLCA




OAKYHO 3A YBATY!

YKPAIHCENMA YENTP
m CTANEBOT O
EY/1IBHHLTBA



