YKPAIHCbKMI LIEHTP
CTAJIEBOI
bYAIBHULTBA

Po3paxyHOK erieMeHTIB Ha CTIiUKICTb

binuk Aptem Ceprinosuy
K.T.H., ronosa iHxxeHepHoro ueHTpy YLCB, ooueHT kadeapu meTtanesux i gepes'ssHNX
KOHCTpYKUin KHYBA

Ceminap
«Po3spaxyHok cTaneBux KOHCTPYKLiN BiANOBIAHO 00 €BPOKOAIB»
17.06.2015



Hecy4a 30aTHICTb eNeMeHTIB Ha CTIUKICTb NMPU LeHTpanbHOMY
_CTUCKY

o a c) Overall
g buckling ?f
»
g 1 d"" r
o A
b) Distorsional )
buckling .
s:('
a) Local Y
buckling \u |
b) c)
>

Halve-wave length



Hecy4a 30aTHICTb eNeMeHTIB Ha CTIUKICTb NMPU LeHTpanbHOMY

_CTUCKY

LieHTpanbHO-CTUCHYTI enemMeHTU NOCTIMHOIO nepepisy
matoTb TPU tunm BTpaTtn CTINKOCTI:

3rmHHa doopma (ans 4BOTaBpPOBUX Mepepisie 3
OBOMa BiCsIMM CUMETPIT abo 3aMKHEHKX)

KpyTunbHa cpopma (ana xpectonodidbHux,
TaBpPOBUX, | TOHKOCTIHHUX NpodiniB)

3rMHHO-KpyTUIribHa poopma BTpaTu
CTiMKOCTI, (Ons acCUMeTPUYHNX Ta
TOHKOCTIHHMX NpodoiniB).
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[lepeBipKa CTINKOCTI Npu LEeHTParibHOMY CTUCKY:
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NEd pPO3paxyHKOBE 3HA4YE€HHA CTUCKaAlibHOIO 3yCUJ1A

Nprd  PO3paxyHkoBa Hecy4a 34aTHICTb
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anga nonepeyvHux nepepisie knacis 1, 2 abo 3 N bRd = X
VM1

V4 KoediLieHT CTINKOCTI Ans BignoBiaHOT popmu
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Bubip KpnBOI CTINKOCTI

Kpuea eTpati

cTiMKOCTI
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TN KPUBKUX CTIMKOCTI AN AeAKUX BITYN3HAHUX MPOKATHUX
ABoTtaBpoBux npodinis

Tun Oxepeno O3Haka 3rvH BiAHOCHO BiCi
Y-y Z-7
[1pokaTHi
OBOTaBPOBI a b
npodini 6ankos.i
3 napanenbHUMHn rOCT HBOT;););?;?I
rpaHamMmu nonuub | 26020-83 npodhini 3 a b
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Mpuknapa 4. MpuiHaTa ctans S275

KnacundikyBaTtu nepepis KOSIoOHW | NepeBIpUTU Ha CTINKICTb Npun
LeHTparibHOMY CTUCKY Y MMOLUMHI FOfIOBHOI BICi i3 pO3paxyHKOBOO
no3noBXxHbo cunoto N = 2000 kH, BucoTta 4.2m

400 N
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Po3B’S130K:

1. BUsHauUMMoO Knac nepepisy npu CTUCKY

Onsa ctani C275 E = O, 02

Knacndikyemo CTiHKY ANA CTUCHYTUX eIeMEHTIB:
c/lt=360/10=36<42*0,92=38,64

OTXe, CTiHKa BigHOCUTbLCA A0 3 Knacy

KnacnoikyemMo NoAnYKYy:
c¢/t=0,5%(400-10)/20=9,75<14*0,92 =12,88

OT)Ke, NoNnYKa BiAHOCUTLCA A0 3 KNacy

BUCHOBOK: nepepi3 BUuinoOMy BIAHOCUTLCA A0 TPETbOro Kaacy




Po3B’s130K:

2. Bu3Haummo tin KpnBOI CTIMKOCTI

« 3BapHuM OBOTaBPOBUN NPOdInb
 ToBwmHa nonnykm meHwe 40mMm
e Ctanb S275

BUCHOBOK:
TUN KPUBOI CTINKOCTI nepepi3y BiAHOCHO rosioBHOI BICi: b

BiaoToai koeiuieHT novyaTkoBmMx HegockoHanocten o =0,34

Po3paxyHKkoBa OOBXMHA KONMOHW Y TONoBHIM nnowmHi L, = 14,2 =42 m



Po3B’s130K:

3. 3Hangemo yMOBHY FHY4KIiCTb
E

Mpu 3ruHHIA popmi A, =T /f_ =93,9¢ = 93,9%0,92 = 86,4
y

YMOBHa MHYYKICTb TOAI piBHA
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Po3B’A30K:

4. 3Hanpgemo KoedilieHT CTIMKOCTI

[MpomixkHnK BUpa3
O = O.5|:1+05(/1——O.2)+ﬂ—,2:| =
=0.5{1+0,34(0,274-0.2)+0,274% | = 0,641

BiaToai KoemiuleHT CTINKOCTI piBHUM

¥y = . = . =0,82

o+t -7 0,641+./0,641% —0,274°




Po3B’A30K:

4. 3Hanpgemo koediuieHT CTIMKOCTI

MpoMiXHWit BUpa3
0 = 0.5[1+a(2—o.2)+22] —
=0.5{1+0,34(0,274-0.2)+0,274% | = 0,641
BinToni koediLieHT CTilKocTi piBHMI

¥ = 1 = L =0,82

o+ -7 0,641+4/0,641 —0,274°




Po3B’s130K:

5. MNepeBipnMO yMOBY CTIUKOCTi

YacTMHHUIN KoedilieHT HAAIMHOCTI NS 7/M1 = 1.0 enemeHTy
Hecy4ol 34aTHOCTI

Po3paxyHkoBa Hecy4a 340aTHICTb Ha CTIUKICTb NPWU LeHTpasribHOMY
CTUCKY AN nonepeYvyHux nepepisie knacie 1, 2 abo 3

Af *
Nprg = ¥ — = 0,82"‘196 *275 =4419,8 «H
Yt 1,0*10

[lepeBipKa CTIMKOCTI NpW LLeHTparnbHOMY CTUCKY:

N, 2000
N, ., 4419,8

BUCHOBOK: yMOBa CTiMKOCTi BifJHOCHO rofiIoBHOI BiCi 3a40BOJIbHAETLCSA

=0,453<1.0




MopaentoBaHHSA KOHCTPYKLUIN

HepnockoHanocrTi

e 3araribHi HeJOCKOHANOCTI ONd paMm | B'A3eBUX
CUCTEM;

* MicuUeBi HeQOCKOHAsIOCTI AN OKPEMUX ENEMEHTIB
— 3a3BuYam ypaxoBaHi y dopmMynax BU3Ha4YEeHH4
CTINKOCTI efieMeHTiB!

MoaentoBaHHS:
* 3a[aHHA nepekocy,
* €eKBiBaNeHTHI FOPU3OHTasbHI 3yCUNns



MopaentoBaHHSA KOHCTPYKLUIN

Ona pam:

1. 3aranbHi No4YaTKOBI HEQOCKOHASIOCTI MNONepeYHoro d = (I)o (O L0 ot
3MiLLLEHHS

6a3oBe 3HayeHHs: ¢, = 1/200

2
a,, — 3HWKyBanbHWUM koediuieHT ana  %h = h ane 3 <a, <10
BMCOTU h KOmoHwu

Q,, — KoediuieHT onga AT

. : I
KifTIbKOCTI KOJTOH, LLO - :
nepenarTb TOPU30OHT.

Oil Ha cnuctemy B'a3en

1 H ¢
a, =09 1+a H | l

EkBiBaneHTHi HeAOCKOHANOCTI NONEPEYHOro 3MiLLleHHS




MopaentoBaHHSA KOHCTPYKLUIN

2. BiOHOCHI No4aTKoBi MicLieBi HEQOCKOHAOCTI BUKPUBIEHHS
erlieMeHTIB i3 NSIOWNHN NMPu BTPATKU CTIMKOCTI 3a 3rMHansHo oopMoto

3adaHi y doopmynax:
e,/L

i

ne L — poBxnHa enemeHTta

NPV PO3paxyHKY Yy | Npyn pO3paxyHKy Yy

KpuBa BTpaTu CTIMKOCTI NMPYXHin cTagii | nnacTUdHin ctagil
e/l

- a; ] 1/350
. a 1/300
b 1/250
1/200
.......dJd | 115 | 1100

YHPAIHCHEMR LEHTP
CTANEBOTD
BYIBHHUTBA



EdekTMBHICTb 3acTocyBaHHA €Bpokoay 3

« byno B34TO cTaHOapTHY NPOMUCIIOBY OYAIBIIO i3 NOKPUTTAM MO
doepmam i3 napHUxX KyTUKiB nponsotom 30Mm.

* Micue byaiBHMuTBa: KMiB, NpOEKTHMIA TePMIH ekcnnyaTauii: 50 pokis,
knac Hacnigkis CC2.

MapKyBansHWA NNaH KOHCTPYKLMA NOKPUTTA ,  MapKyBanbHW# NnaH KOHCTPYKLIKA NOKpUTTA .
Mo HWXHIM NoAcam hepmn Ha sigMmiTui +13,200 no BepxHim noAcam hepmu Ha sigMmitui +16,350 K1
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EdekTMBHICTb 3acTocyBaHHA €Bpokoay 3

MoHTaxkHa reomeTpuyHa cxema pepmu PK-30 i3 3ycnnnsamm B CTRQUXKHAX
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EdoeKkTuBHICTb 3acTOCyBaHHA €Bpokoay 3

Cneundikauis nepepisis ennemMeHTIB i 3BapHUX Cneundikauis nepepisis enneMeHTIB | 3BapHUX
LLUBIB Mpw po3paxyHKy 3a eBpOonNencCbKMmMH LUBIB NMpw pospaxyH KY 3a AglilvmMvnm B pra IHI
HOPpMaMin HOPpMaMin
Pa3wmep weoB, Mm Pa3wvep wBoB, Mm
HasgaHue CrepxkHm PacuetHoe . Mo 0ByLLKY no nepy HasgaHue CrepkHm PacuetHoe CeveHme 10 OBYLLKY fo nepy
anemMeHTa yeunwue, kH " anemMeHTa ycunue, kH
f, 06 lw, 06 kf,n Iw,n Kkf, 06 |w, 06 kf,n |w, n
1 0,00 2L125*16 10 150 6 100 1 0,00 2L160*10 5 40 5 40
2 540,34  2L125*16 10 150 6 100 2 759,51  2L160*10 10 250 8 200
3 540,34  2L125*16 10 150 6 100 3 759,51  2L160*10 10 250 8 200
2 81051  2L125*16 10 150 6 100 4 -1154,10 2L180*11 10 250 8 200
BerHMﬁ 5 '810,51 21.125*16 10 150 6 100 BerHMVI 5 ‘1154,10 2L.180*11 10 250 8 200
[e}2[e3 -
- %
. 81051 2012516 = = p = 7 1154,10 2L180*11 10 250 8 200
8 759,10  2L160*10 10 250 8 200
8 540,34  2L125*16 10 150 6 100
9 759,10  2L160*10 10 250 8 200
9 540,34  2L125*16 10 150 6 100 70 a100 O NIE0ED s 0 . s
10 0,00  2L125*16 10 150 6 100 1 A 2L80*7 8 130 5 90
11 303,94  2L100*10 10 150 6 110 12 100610  2L140%10 10 240 6 180
M 12 05,2008 RECTO0;TOR S 0 50 6 110 e ST 13 120340  2L140*10 10 300 6 230
nosic s U2 RSO0 T0N B0 220 0 LD nose 14 100610 2114010 10 240 6 180
14 709,20  2L100%10 10 150 6 110 15 414,30 SL80*7 8 130 5 90
%
15 80394 21100710 10 150 6 110 16 623,28  2L140*10 10 160 6 140
e LgrE | duEst g e & Y 17 500,59  2L90*7 8 150 5 110
iy S | AAUE o 100 4 7 18 34456  2L110%8 8 110 5 80
18 244,84  2L100*10 6 80 4 50 19 21454  2L90*7 8 70 5 50
19 146,91 2L.70*6 6 100 4 80 PacKoChI 20 -71,51 2L90*7 5 50 5 40
PaCKOGH! 20 -48,97 2L100*10 6 80 4 50 21 -71,51 2L90*7 5 50 5 40
21 -48,97  2L100*10 6 80 4 50 22 214,54  2L90*7 8 70 5 50
22 146,91  2L70%6 6 100 4 80 23 34456  2L110°8 3 110 5 80
23 244,84  21.100*10 6 80 4 50 24 500,59 SL90*7 8 150 5 110
24 342,78  2L70% 6 100 4 70 25 623,28  2L140*10 10 160 6 140
25 -440,72  2L125*9 8 100 6 60 26 410357  2L70%7 5 60 5 40
26 -35,46 2L63*6 4 40 4 30 27 -103,57  2L70*7 5 60 5 40
21 70,92 2L63"6 4 40 4 30 28 10357  2L70%7 5 60 5 40
R 28 -70,92 2L63*6 4 40 4 30 Crosiku : —
29 70,92 21636 a 20 a 20 29 -10357  2L70%7 5 60 5 40
30 -70,92 2L63*6 4 40 4 30 30 -10357  2L70%7 5 60 5 40
31 -35,46 2L63*6 4 40 4 30 a1 10357 21707 5 60 5 20



EdoeKkTuBHICTb 3acTOCyBaHHA €Bpokoay 3

Hopma yacy Ha BUKOHaHHS 3BaptoBasibHUX Hopma yacy Ha BMKOHaHHS 3BaptoBasibHUX
pobiT 3a €EBPONENCHKMMN HOPMaMK poOBIT 3a YAHHUMU YKpATHCBKUMN HOpMaMU
3aranbHa 3aranbHa
3aranbHa Hopma 3aranbHa Hopma
KaTeT wBa, HOopMa KaTeT WwBa, HOopMa
AOBXMHa  4Yacy Ha 10 AOBXMHaA 4acy Ha 10
MM yacy Ha MM yacy Ha
wBa, M M. 1. . wBa, M M.N. .
BUpio6 BUpIio6
4 1,84 15 0,276 4 3 2,3 0,69
6 4,78 3,3 1,5774 6 1,74 3,3 0,5742
8 0,4 4,6 0,184 8 4,52 4,6 2,0792
10 4,5 15 0,675 10 6,2 15 0,93
Pasom 11,52 2,7124 Pasom 15,46 4,2734

Npu po3paxyHKy 3a €spokogom 3 rnopisHsHO i3 [1bH B 2.6-163:2010:

» Maca BignpaBHoro efiemeHta pepmn meHwa Ha 8% (3599«kr npotn 3909)
« 3aranbHa JOBXWHa WBIB Ha hepMy ckopoTunack Ha 25,5%

* Butpara enekTtpogais ckopoTtunack Ha 34,9%

3a paxyHOK 3MEHLUEeHHA OOBXWUHN 3BAPHUX LUBIB Ta BUKOPUCTAHHS MEHLUMX
KaTeTiB LUBIB BOANOCL OOCAITU CKOPOYEHHA BUTPATK Yacy Ha 36,5% y
NOPIBHAHHI 3 YUHHUMW HOPMaMMW.



OAKYHO 3A YBATY!

NutaHHA?

YKPAIHCENMA YENTP
m CTANEBOT O
EY/1IBHHLTBA



