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En 1993-1 |:Eurocode3

Konu basliklari

I Girig
II. Eksenel cekme kuvveti etkisindeki elemanlar
IIl.  Eksenel basin¢ kuvveti etkisindeki elemanlar
IV. Egilme etkisindeki elemanlar
V. Kesme etkisindeki elemanlar
VI. Birlesik etkiler altindaki elemanlar
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Eurocode3 Kesit Eksenleri

Eurocode3’ te eleman eksenleri bilinenin aksine farkli adlandirimistir. Eleman kuvvetli ekseni y-y ekseni ve
zayif ekseni z-z ekseni gdstermektedir. Ayrica elemanlarin boyuna ekseni x-x ekseni olarak adlandirilir.

EN 1993-1-1: 2005 (E)
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Kesitlerin Siniflandiriimasi

Kesitlerin malzeme &zelliklerine gbére dért ana grupta siniflandirilir.

M

| @

class 1: plastic cross-sections

Mpl i [ e
% @ class 2: compact cross-sections
“TN®
class 3: semi-compact cross-sections
@
class 4: slender cross-sections
Pel Prot

Fig. 1 Moment-rotation curve depending
on cross-section classes 1 to 4
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* Sinif |:

Kesitin dayaniminda azalma olmaksizin yapilan analizde plastik mafsal olusturabilen kesitlerdir.

® Sinif 2:

Plastik moment olusturulabilen fakat yerel burkulmadan dolayi sinirli ddnme kapasitesine sahip kesitlerdir.

* Sinif 3:
Celik elemanin elastik gerilme dagilimi akma dayanimina ulastigl anda, yerel burkulma kesitin plastik
moment dayanimina ulagsmasina engel olan kesit sinffidir.,
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* Sinif landirma Dénme-Moment Grafigi

SINIF 1-yliksek donme kapasitesi

Mpl _________________

Me: e SINIF 2-siirli ddnme kapasitesi

SIMIF 3-yerel burkulma plastik moment olusumunu engelliyor.

UYGULANAN MOMENT

DONME
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* Sinif landirma Sinir Degerleri

Table 5.2 (sheet 2 of 3): Maximum width-to-thickness ratios for compression

deCAD™ © Celk 8
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Table 5.2 (sheet 1 of 3): Maximum width-to-thickness ratios for compression

parts

Internal compression parts

parts
Cutstand flanges
c c [
- s 4 —
t o t vk
:
J R | N—
Rolled sections Welded sections
Class Part subject to compression — Part mbiec_t to bend.ggandﬂ:ﬁ'saim_—
Tip in compression Tip in tension
Stress ey [
distribution —
| T _ =1
(compression o iTs -
e I U [IEF (=
0
1 c/t=9s u:.-'tsg—e e/t ?_
o oo
10
2 c/t<10e crpsile I =F
oot
Stress
disribution L] — Fbﬁ
o TS O [ i I v
compression
positive) |
rt< e
3 e/t<1de e/t 2leyk,
For ks see EN 1093-1-3
— .35 [ £, [ 235 [ 275 [ 355 [ 420 [ 460
L c [ 100 | o0m [ o8 [ 075 [ om

_ ¢ [——— c _—— c J | B c Axis of
bending
te te :l tood b t
=—— ——— L. b,
[: 1 [: in = ! ~ t
F tt ""'T'* *t +t| ‘Lf-l‘ Axis of
. ]
—_— -—H -—— - | B — — bending
Al —<d L]
— \ 5
. Part subject to Part subject to s e -
Class bendine comprossion Part subject to bending and compression
f £
Stress —
distribution +
In parts c c
(compression !
positive}
j f":
when o> 0.5: e/t= lfgﬁel
1 c/t<T2e t<33: 4’6‘1'
when @ <03: c/t< s
[}
when o> 0.5: e/t= %
2 c/t=83 c/t<38e 4’1‘3;'
when @ <03: c/t< 0
o
f f
Stress ! f J
distribution *
In parts c . c [
(compression " o2
positive} { &
2
when w =>—1: ¢/t _L
3 1242 t<42e 0.67+0.33y
wheny < -1": c/t< 62e(1—y)./ (—\_r]
_ hisr | L. T 735 T 275 T 333 | 420 | 460
R i | £ [ 1.00 | 0.92 | 0.81 | 075 | 0.71
*) w = -1 applies where either the compression stress ¢ < £, or the tensile strain &, = £/E
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* Sinif landirma Sinir Degerleri

Table 5.2 (sheet 3 of 3): Maximum width-to-thickness ratios for compression

parts
Angles
.
t Does not apply to angles in
Refer also to “Qutstand flanges™ b continuous contact with other
(see sheet 2 of 3) components
Class Section in compression
Stress
distribution i
aCT0SS
section 1 +
(compression {
positive)
b+h
3 h/t<15¢: <1L5e
2t
Tubular sections
t d
Class Section in bending and/or compression
1 d/t=350¢’
2 d/t<70¢’
; d/t=90s’
i NOTE For d/t >90g” see EN 1993-1-6.
f, 235 275 355 420 460
= \3235 f_v 3 1.00 0.81 0,75 0,71
g 1.00 0.85 0.66 0.56 0.51
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* Sinif landirma Ornegi
Section Properties :
HE300A @ A= 11253.753  [mm? 1= B855658.997 [mm4]
b= 350 ~~
He ) o 27 WA 12 = 530958522 [mmd] w437 [nmd] 2 = 74.878 fmm] 3= 127.397  [mm]
Lol +L= Ymm
v Viel2 = 420639.015 [mm?] Wel3 = 125965123 [mm?] Wpl2 = 541179.748 [mm?] Wpl3 = 1383390.26+ [mm?]
hoz 8.5 e E
23S X [ . P | Material Propertes :
“ ac _ 235 Nlmm™ {iMnera, YOy !
J R 5235 Fy = 235000 lym3 E= 210000000 [Mym?] G= B80769230.769 [kN/m?]
o0 Nlwam
21
% =1 359 mm "~
0. 1253
Design Code : TS EN 1993-1-1 Combo : | GEy+0.3Q
n= 220 mm g Forces &Moments :
d = 10% mm weTic TIE Location MNed Med3 Med2 Ved2 Ved3 Ted
- 12264343F mmt ) ! ] [im] ) 1y ki)
(9=93) =9=°F ; o 0 2859 0.147 0.447 -0.088 0.271 0
[ 2 03095824~ ‘
2 LB MM Demand/Capadty Ratio : Shear Design :
\
1 Ved verd Ratio
3= 1133y MM v Ratio = 0.005 Force Capacity
Major (2)  0.088 505.908 Tk 0
Interaction Equation = (6.62
. el Minor (3)  0.271 1224.726 ] 0
Soluion Axial Force Design : Interaction Factors :
Ned Nerd Nird
Force Capadity Capacity
Axdial 2.859 264,633 254,633 [ Method 2 (Annex B)
Buckling Curve  Alpha Ner LambdaBar  Phi chi Nord
[k kN kyy= 1
o Major (3-3) 0 34762.38 0.276 0.538 1 2644.633 yz= 0.6
L 33.€ 5 Minor (2-2) 0 12008.589  0.969 061 1 2644.633 key= 1
Torsional / FT 0 12008589 0,469 0.61 1 264,633 kez= 1
Flong toote S0 85 2.2%)) Mament Design :
b-+w- 1c) ¥l .= 35 Med Med, max Merd Mvrd Mnrd Mbrd
il e o Iy Moment Moment Capadty Capacity Capacity Capacity
v Major (3-3)  0.147 0.147 325.097 325.057 325.097 319.65 Tktum]
\ Minor (2-2)  0.447 0.447 150.677 150.677 150.677 khum]
Q AW ( lass -
Buckling Curve  Alphal T LambdaBarlT ~ PhLT ChiLT c1 Mer
[km]
( { LTB a 0.21 0.275 0.54 0.983 2.273 4295.404
H Uhag YedhioN t A asy -+
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Yk Kombinasyonlari

TS EN 1991’e gdre yapisal elemanlarin tasarimi durumunda kullanilmasi gereken yik kombinasyonlari

Ozet olarak;

Ol Yuk . 1.35G

Ol Yuk ve Hareketli Yuk : 1.35G+1.5Q

Ol Yik ve Rizgar YUk : 1.35G=1.5W

Ol Yiik, Hareketli Yiik ve Riizgar YUk 1 1.35G+1.5Q=+ 0.9W
Ola Yik, Rizgar YUkU ve Hareketli YUk : 1.35G+=.5W+1.05Q
Ol Yuk ve Kar Yuku : 1.35G+1.5S

Ol Yuk, Hareketli Yk ve Kar Yk : 1.35G+1.5Q+0.75S

Oli Yuk, Kar Yukd, Hareketli Yok : 1.35G+1.55+1.050Q

Ol Yik ve Deprem Yk . 1.0G=1.0E

Ol Yk, Deprem YUk ve Hareketli Yk . 1.0G=1.0Ex0.3Q
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Malzeme Sinif ve Dayanimlan

Eurocode 3'e gbre uygulamada kullanilacak yapi celikleri icin sinir degerleri tabloda gosterilmistir. Tablodan
da anlagilacag tGzere kullanilan yapi celiginin nominal sinir degerleri baslik ve gévde kalinliklarina gére

farklilk gostermektedir.
EC3’e Gore Malzeme Sinif ve Dayanimlari

EC3’e Gire Malzeme Simf ve Dayammlan

Kalinlik t mm
Celik Simfi t= 40 mm 40mm <t <100 mm
f, (N/mm-) fy (N/mm°) f, (N/mm-) f, (N/mm")
5235 235 360 215 340
5275 275 430 255 410
5355 355 510 335 490
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Tagima GUcl Sinir Durumunda Guvenlik Katsayilari
EC 3 te karakteristik dayanimlarini glivenlik katsayilari ile bolerek tasarim dayanimlarina ulasmak igin

kullanilir

6.1 General

(1) The partial factors v as defined m 243 should be applied to the varous characteristic values of
resistance in this section as follows:

- resistance of cross-sections whatever the class 1s: Mo
- resistance of members to instability assessed by member checks: M1
v

- resistance of cross-sections m tension to fracture:

- resistance of joints: see EN 1993-1-8

o = 1,00
1o = 1,00

e = 1.25
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Eksenel Cekme Kuvveti Etkisindeki Elemanlar

Gekme Elemani Tanimi

EC3'te eksenel yUkli cekme elemanlarinin tasariminda iki farkl sinir durumu kontroll yapilmasi
onerilmektedir. ik sinir durumu elemanin fazla deformasyon yapmasini énlemek amaciyla, tasarim cekme
kuvveti briit kesitin akmasiyla sinirlandirilmistir. Ikinci sinir durumunda ise briit kesit alanindan bulon delikleri
dustldUkten sonra elde edilecek net kesit alaninin kopma dayanimi ile sinirlandiriimistir.

6.2.3 Tension

(1)  The design value of the tension force Ng; at each cross section should satisfy:
N,
Nt.R.d

(2)  For sections with holes the design tension resistance N;zs should be taken as the smaller of:

<1,0 (6.5)

a) the design plastic resistance of the gross cross-section

) Af
N = — (6.6)
Y Mo
b) the design ultimate resistance of the net cross-section at holes for fasteners
09A _f
N gg=——2=*t (6.7)

T2
3 Where capacity desion 1s requested, see EN 1998, the desi lastic resistance N as oiven in
pacit g q e p pLRd g

6.2.3(2) a)) should be less than the design ultimate resistance of the net section at fasteners holes Ny za (as
givenm 6.2.3(2) b)).
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Eksenel Basing Kuvveti Etkisindeki Elemanlar

Basing Dayanimi

Eurocode3'te basing enkesit dayanimi ve burkulma dayanimi iki ayri baslik altinda incelenmistir. Basing
dayanimi kontroll yalnizca narinligi dastk elemanlar icin belirleyici olabilir. Eksenel basing kuvvet
etkisindeki tim elemanlar icin, eksenel basing kuvvetinin tasarim degeri Ned , ilgili tim kesitlerde asagidaki
ifadeyi saglamalidir.

(1)  The design value of the compression force Ng; at each cross-section should satisfy:

N
< 1,0 (6.9)
N e, Bd
(2)  The design resistance of the cross-section for uniform compression N_gzy should be determuned as
follows:
) Af, _
N.gg=— for class 1, 2 or 3 cross-sections (6.10)

Twmo
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Eksenel Basing Kuvveti Etkisindeki Elemanlar

Burkulma Direnci

Eurocode 3 eksenel basing kuvveti altindaki elemanlarin tasariminda egilme, burulma ve egilmeli burulma
burkulmasi kontrolleri yapilmasi gerekir. Genel olarak hadde celik elemanlarin burkulma sekli egilme
burkulmasidir. Bazi durumlarda burulma veya egilmeli burulma burkulmasi da distntlmelidir. Eksenel
kuvvetin eleman boyunca sabit oldugu, sabit en kesitli elemanlar uniform elemanlar olarak adlandirilir.
Tasarim basin¢ kuvveti N Ed , basin¢ elemaninin burkulma dayanimi Nb,Rd 'den kicUk veya esit oldugu

gosterilmelidir.

(3)  The design buckling resistance of a compression member should be taken as:

_ 1A t'_\_ _
Nypy =— for Class 1, 2 and 3 cross-sections (6.47)
':I-"_"”

*  Xlgili burkulma sekli icin dayanim azaltma katsayisini géstermektedir.
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Eksenel Basing Kuvveti Etkisindeki Elemanlar

Burkulma Direnci
Sinif |, sinif 2 ve sinif 3 tirU kesit &zelliklerine sahip basing elemanlarinin burkulma dayanimi agagidaki
hesaplanmalidir;

6.3.1.2 Buckling curves
(1) For axial compression in members the value of 3 for the appropriate non-dimensional slenderness 2
should be determined from the relevant buckling curve according to:

l
A = ———— but x <10 (6.49)

O+NVD =1

where @ = {J,Sb + u{i_ - U,2)+ " ‘

v
re /Af\ . . .
A= |— for Class 1, 2 and 3 cross-sections
| N
cr
o is an imperfection factor

N, Is the elastic critical force for the relevant buckling mode based on the gross cross sectional

properties.

Table 6.1: Imperfection factors for buckling curves

Buckling curve a a b C d
Imperfection factor a 0,13 0.21 0,34 0,49 0,76
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Eksenel Basing Kuvveti Etkisindeki Elemanlar

Burkulma Direnci

Burkulma egrileri ay, a, b, ¢, d, e degerleri agagidaki tablodan bulunur.

Generally (except as

Buckling
Buckling curve
Cross section Geometry limits about [S235
axis | S275 [ S460
S 355
S420
t, <40mm v-y a ap
tr & I s fo
- z-z b ag
o A [40mm < tr <100mm| vy b a
— 2 e e
o < z-z c a
S g h| y——f—y
2.3 tp <100mm v-y b a
58 al o e L)
£ o = =
2 ty >100mm -y d c
z s 7 ¥
b = z-z d c
fas) < 40mm vy b b
5 5, F E, -, z-z c c
—
B E|— H —y = ¥ v 1y >40mm y-y c c
=8 = ‘P——' z-z d d
= 7
N : hot finished any a ag
i.j <> J cold formed any c c
e

o i ) below) any b b
f_: 2 —t - 4—t} — y thick welds: 4>0.5¢,
35 B i :
38 = o begE any c c
= L zbo hft, <30
|((1 throat Ih ckness)

» } ,

2 1=

8 E ; any c c

2

L Sections| U, T and
M
]
o
o
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Eksenel Basing Kuvveti Etkisindeki Elemanlar

Burkulma Direnci

Egilmeli burkulma icin;

- mrEI
N_ = —
L—

Figure 3.43 — Buckling length Lf as a function of the real length L of the column

| J ! KT |

+— by +—1
|

| IR | L

| i
07L i : 2L
L | 05L |
| i
] ]
I I
P ' )
7 |
—— S
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Eksenel Basing Kuvveti Etkisindeki Elemanlar

Burkulma Direnci
Burulmali burkulma ve egilmeli burulmali burkulma igin;

1 z*EI
N, p=- E[GII+ = ]

(3.59) = EE |
For the same type of cross sections, the flexural-torsional buckling critical load is given by: l 1

N, =—|(v v )= K F N__N A

Yo dF — , oy +1 T/ _1\.' ey e a.T) _4ﬂ‘ 'y ‘el |-
(3-60) 28

where, i is the radius of polar gyration given by i = y~ +(J, y+1 /A;
GItis the stiffness of the section in uniform torsion; @ C=G
d f—
ITis the torsion constant; [T |
d

EIyris the warping stiffness;

Iy-is the warping constant; K

Lgtis an equivalent length that depends on the restrictions to torsion and warping at the end f ? \
sections; T t t 1

Ner+y 1s the critical load for flexural buckling about the y axis;

B is a factor given by B = 1 — (yc/ic)>, where y is the distance along the y axis between the shear

centre and the centroid of the section.
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Eksenel Basing Kuvveti Etkisindeki Elemanlar

e Basing Elemani Ornegi
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Eksenel Basing Kuvveti Etkisindeki Elemanlar

Se chHon

Lor a cross

* Basing Elemani Ornegi {
4 Selechton © buckWngy curve
(5235) aws

lbb™ »7\.)_) sza"("l‘ (y-9)

h.: ?;:<

o 300 ( )
( Lg= b =0.3Y (22

1£=2% £ Yomm )

{ou%c»rb

e ‘hkf;ev‘e\‘f‘i\
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o = 034
\ \
g \eno
_y Dete/ming uccling L?( >
\ =0 :/) 33: =
Tl 5300 M
no) 3300 =
o ¥ 7
7oy
2 O \ slendernesd Cz-2Z)
" Jiagast 0N
Yon- ©
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=0 \ l\(v)_b
N
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Eksenel Basing Kuvveti Etkisindeki Elemanlar

1 .
* Basing Elemani Ornegi
Section Properties :
HE 500 B Class = Class 1 A= 23864.759 [mm?] 1= 540101104 [mm4]
12 = 126239568.0 [nmd4] I3 = 1071802070 [mmd] 2= 72.731 [mm] i3= 211.923  [mm] & %?
) s . Wiel2 = 841597.12  [mm3] Wel3 = 4287208.28: [mm?] Wpl2 = 1291665.39¢ [mm?] Wpl3 = 4814774.82 [mm?]
Desien b\,\;)dmﬁ resistorce of Compression rumbe/ E o
S E
Material Properties :
Xomin 15 the lesser of Xy =nd X2
5235 Fy = 235000 [kn/m3] E= 210000000 [knfm3] G = B80769230.769 [kN/m?] ol ﬁl
300
yrn:'\ = 0.%91b
Design Code : TS EN 1993-1-1 I Combo : |GEy+0.3Q
Forces & Moments :
X.0.44 0.%91b (238 b‘() (235 ) SN Lacation Ned Med3 Med2 ved2 ved3 Ted
= | =]
Ne.gpe.—— ‘5000128 tm] B ] o] L | fium]
¢ Yt A.0 0 6.062 0.335 0.942 0.203 -0.571 0
>/ DemandjCapacity Ratio : Shear Design :
Y i = 1l0 ved Verd ) Ratio
! Rato = 0.005 Force Capadty
Major (2)  0.203 1218.757 [i] (]
Interaction Equation = (6.62]
a el Minor (3)  0.571 2364.416 [kl ]
NbrD = 5000,128 kN
Axial Force Design Interaction Factors @
Ned Nerd Nird
Force Capacity Capadty
Axial 6,062 5608, 218 5608,218 k] Method 2 {Annex B)
Budckling Curve  Alpha Mer LambdaBar Phi Chi Mbrd
L] kyy= 1
Majar (3-3) (] 203988532 0.166 0 1 kyz= 0.6
nor (2-2) b 03 24075 737 4 E 2 key= 1
HE 500 B-3
Torsional (FT b 0.34 24026.287 0.483 0.685 0.892 5000.344 kzz= 1
Moment Design :
Med Med, max Merd Myrd Mnrd Mbrd
Moment Moment Capadty Capadty Capadty Capadty
Major (3-3) 0.335 0.335 1131.472 1131.472 1131.472 1112.224 [khim]
Minor (2-2) 0.942 0.942 303.541 303.541 303.541 [khim]
Budkling Curve  AlphalT LambdaBarLT  PhiLT ChiLT c1 Mer
[ktim]
LTB a 0.21 0.276 0.546 0.983 2.273 14828.795
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Egilme Momenti Etkisindeki Elemanlar

Egilme Momenti Dayanimi

EC3'te egilme etkisindeki elemanlarin asagidaki kosullarin saglandigi durumlarda, yanal burulma burkulmasi
kontrolU yapilmadan saf egilme kontroll yapilabilecegini dnerilmektedir.

* Kirigin basing basliginin yeteri sayida yanal mesnetler ile tutuldugu durumlarda,
. Egilme eleman zayif ekseninde et|<iyor ise,

* Boyutsuz yanal burulma narinligi A LT < 0.2 ise yanal burulma burkulmasi kontrol{ yapllmadan egiime
kontrold yapilabilir.
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Egilme Momenti Etkisindeki Elemanlar

Egilme Momenti Dayanimi

Egilme momenti kontrolU yapilirken tasarim egilme momenti degeri Med ilgili tim kesitlerde asagidaki
ifadeyi saglamalidir;

(1) The design value of the bending moment Mg, at each cross-section should satisfy:

M,
—E <10
M., (6.12)

where M. z4 15 determined considering fastener holes, see (4) to (6).

(2)  The design resistance for bending about one principal axis of a cross-section 1s determined as follows:

W, .
M.z =M plRd = _p' . for class 1 or 2 cross sections (6.13)
¥ Mo
W, .t
M_ g =Mz = % for class 3 cross sections (6.14)
¥ Mo

where W i, and Weg i corresponds to the fibre with the maximum elastic stress.
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Egilme Momenti Etkisindeki Elemanlar

Yanal Burulma Burkulmasi
Egilme elemanlari icin yanal burkulma dayanimi asagidaki gibi hesaplanmalidir;

(1) A laterally unrestrained member subject to major axis bending should be verified against lateral-
torsional buckling as follows:
M

—E <10 (6.54)
1\{b.Rd

where Mgy is the design value of the moment

My ra 1s the design buckling resistance moment.

(2) Beams with sufficient restraint to the compression flange are not susceptible to lateral-torsional
buckling. In addition, beams with certain types of cross-sections, such as square or circular hollow sections,
fabricated circular tubes or square box sections are not susceptible to lateral-torsional buckling.

(3)  The design buckling resistance moment of a laterally unrestrained beam should be taken as:

fv
M,z = XLT“Fy - (6.

v

h
L)
R

where W, is the appropriate section modulus as follows:
- W,=W,, forClass | or 2 cross-sections
- W, =Way for Class 3 cross-sections

- W,=W,, forClass 4 cross-sections

yrr 15 the reduction factor for lateral-torsional buckling.
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Egilme Momenti Etkisindeki Elemanlar

Yanal Burulma Burkulmasi

6.3.2.2  Lateral torsional buckling curves — General case

(1) Unless otherwise specified, see 6.3.2.3, for bending members of constant cross-section, the value of
yr1 for the appropriate non-dimensional slenderness Arr, should be determined from:

1T = : > but y;; <10 (6.56)

[ —2
D+ P —Arr

— —2
where @ . = 0,5[l+0.LT (?'«LT —0,2)+}‘»LTJ

o.rr 1s an imperfection factor

2 P 0.5
. L _ , CmEL (I, IAGI,
M., is the elastic critical moment for lateral-torsional buckling o =C——| — 2
- ;o\ I mEL
Table 6.3: Recommended values for imperfection factors for lateral torsional  Table 6.4: Recommended values for lateral torsional buckling curves for cross-
buckling curves sections using equation (6.56)
Buckling curve a b ¢ d Cross-section Limits Buckling curve
Imperfection factor o 1 0,21 0,34 0,49 0,76 Rolled I-sections }‘1-}’ < 3 2
Vb > 2

, T hb<2 ¢

Welded I-sections Wb = 2 d

Other cross-sections - d
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Kesme Etkisindeki Elemanlar

Kesme Dayanimi
Eurocode3’e gore kesme kuvveti tasarim degeri Ve ile gosterilmektedir ve ilgili tim kesitlerde agagidaki
esitligi saglamalidir. Vpi rd kesitin plastik kesme kuvveti dayanimidir.

6.26 Shear

(1)  The design value of the shear force Vgg at each cross section should satisfy:

vV
- B <10 (6.17)
1i"’:-::.EJ:I

where V_gg 15 the design shear resistance. For plastic design V. g4 15 the design plastic shear resistance Vyizg
as given 1n (2). For elastic design V.4 15 the design elastic shear resistance calculated using (4) and (5).

(2)  Inthe absence of torsion the design plastic shear resistance 1s given by:

A [f /43
;Pl_h_:—x(:f ) (6.18)

T mo
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Kesme Etkisindeki Elemanlar

Kesme Alani
Eurocode3’e gore kullanilan kesitlerin Av kesme alanlari agagidaki gibi hesaplanmasi énerilmistir.

(3) The shear area A, may be taken as follows:

a) rolled I and H sections, load parallel to web A —2bt; +(t, +2r)t; butnot less than nht,
b) rolled channel sections, load parallel to web A-2bt, +(t, +1)t;
c) rolled T-section, load parallel to web 0.9 (A —bt . )

d) welded I, H and box sections, load parallel to web ”E (h .- )

e) welded I, H, channel and box sections, load parallel to flanges A- T [h b ]I

f) rolled rectangular hollow sections of uniform thickness:
load parallel to depth Ah/(b+h)
load parallel to width Ab/(b+h)

g) circular hollow sections and tubes of umiform thickness 2A/m
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Birlesik Etki Altindaki Elemanlar

Egilme Momenti ve Eksenel Kuvvetin Birlikte Etkimesi Durumu

Eurocode 3te birlesik etkiler altindaki elemanlarda kesit kontrolt yapilirken her sinif trt icin farkls
yontemler kullanilir, Sinif | ve 2 t0rU kesitler icin temel kural tasarim momentinin, eksenel kuvvet
dustnulerek hesaplanan azaltiimig plastik moment kapasitesinden disuk olmalisidir.

Sinif | ve Sinif 2 tOrd kesitler;

6.2.9 Bending and axial force (4)  For doubly symmetrical 1- and H-scctions or other flanges sections, allowance need not be made for
the effect of the axial force on the plastic resistance moment about the y-y axis when both the following
6.2.9.1  Class 1 and 2 cross-sections criteria are satisfied:
e . " . <0.25
(1) Where an axial force is present, allowance should be made for 1ts effect on the plastic moment Ny —()’“"]NNR‘ and (6.33)
resistance,
05h t £
4 N . . o . _ N, €« - =7 (6_34)
[E)(2)P For class 1 and 2 cross sections, the following criterion shall be satisfied: (%1 ST
MO
Mg € My (6.31)

For doubly symmetrical I- and H-sections, allowance need not be made for the effect of the axial force on the

where My gq is the design plastic moment resistance reduced due to the axial force Ni,. plastic resistance moment about the z-z axis when:

(3)  For arectangular solid section without fastener holes My gy should be taken as: hotof,

Myp =M, \d[ -(Ny, .s'\'w)il (6.32) T Tw

(5)  For cross-sections where fastener holes are not to be accounted for, the following approximations may
be used for standard rolled I or H sections and for welded I or H sections with equal flanges:

Muypa =My ra(1-n)(1-0,52)  but My rg € Mpyypa (6.36)

(6.35)

forn < a My,re=Myine (6.37)
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Birlesik Etki Altindaki Elemanlar

Egilme Momenti ve Eksenel Kuvvetin Birlikte Etkimesi Durumu

Eurocode 3te birlesik etkiler altindaki elemanlarda kesit kontrolt yapilirken her sinif trt icin farkls
yontemler kullanilir, Sinif | ve 2 t0rU kesitler icin temel kural tasarim momentinin, eksenel kuvvet
dustnulerek hesaplanan azaltiimig plastik moment kapasitesinden disuk olmalisidir.

Sinif | ve Sinif 2 tOrd kesitler;

where n= N.:d NI" d
a=(A-2bt; VA but a < 0,5
For cross-sections where fastener holes are not to be accounted for, the following approximations may be

used for rectangular structural hollow sections of uniform thickness and for welded box sections with equal
flanges and equal webs:

My rd = Mpiora(l =) -0,58,)  but Myyra € My (6.39)
My ra = Mpra (1 =0)/(1-0,5as)  but My rs = My 2pa (6.40)
where a, = (A - 2bt)/A but a,
dy = [‘ﬁk'zhh}q bll‘[ oy

ar= (A - 2ht)/A but a; < 0.5 for hollow scctions

[T

0.5 for hollow sections

[T

0.5 for welded box sections

= (A-2ht, VA but ar £ 0,5 forwelded box sections
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Birlesik Etki Altindaki Elemanlar

iki Yonde Egilme Durumu

Eurocode 3te birlesik etkiler altindaki elemanlarda Sinif | ve Sinif 2 tlrd kesitler icin eksenel kuvvet olmasi
veya olmamasi durumunda iki ydnde egilme tahkiki su sekilde yapilir;

(6)  For bi-axial bending the following criterion may be used:

[+ B
h’l v B [\‘4 -
v.Ed N 2.Fd <1 (6.41)
NI Ny Rd 1\1 M.z .Rd

in which « and p are constants, which may conservatively be taken as unity, otherwisc as follows:

- Tand H sections:
a=2;pB=5n butpfz=l

- circular hollow sections:
a=2;p=2

o) M, vRd My =M, ., (1= n)

rectangular hollow sections:
1,66
I—1,13n°

a=p= buta=p=<6
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Birlesik Etki Altindaki Elemanlar

Egilme Momenti ve Eksenel Kuvvetin Birlikte Etkimesi Durumu

Eurocode 3te birlesik etkiler altindaki elemanlarda kesit kontrolt yapilirken Sinif 3 kesitler icin ise, birlesik
etki altindaki en blydk gerilme degeri akma dayanimindan ktctik olmalidir. Sinif 3 tirt kesitlerde normal

kesit Ozellikleri kullanir,
Sinif 3 tlrd kesitler:

6.2.9.2 Class 3 cross-sections

[0 (1)P In the absence of shear force, for Class 3 cross-sections the maximum longitudinal stress shall
satisfy the criterion: (i}

O, g S— (6.42)

o

where @ ¢, 1s the design value of the local longitudinal stress due to moment and axial force taking account

of fastener holes where relevant, see 6.2.3, 6.2.4 and 6.2.5

N _
+———+— <1 (6.2)
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Birlesik Etki Altindaki Elemanlar

Egilme Momenti ve Eksenel Basing Kuvveti Altindaki Elemanlarin Stabilite Kontroli

(4)  Members which are subjected to combined bending and axial compression should satisfy:

Neg Tk M g +AM gy ik M,y +AM, <1 6.61)
X.y NR.L = 1\'/‘[ v.Rk v Mz.Rk - .
Xer = )
1M1 7 M1 /M1
N M, g +AM, M, +AM,
B K, v.Ed vEd K, Ed E (6.62)
%e Nre ' M e M, p
Kir = .
VM Y VM1

where Ngg. Mygqand M, gq are the design values of the compression force and the maximum moments
about the y-y and z-z axis along the member. respectively

AMy g4, AM;Eq are the moments due to the shift of the centroidal axis according to 6.2.9.3 for
class 4 sections, see Table 6.7,

Ay and y, are the reduction factors due to flexural buckling from 6.3.1

JLT is the reduction factor due to lateral torsional buckling from 6.3.2

S S Y are the interaction factors

Table 6.7: Values for Nrk = fy Aj, Mirc = f, W; and AM gq

Class 1 2 3 4
A A A A A
W, Wiy Wiy Wy Wegry
W, Wz Wiz Wz Wesr,
AM, g4 0 0 0 exy NEg
AM, g4 0 0 0 ez Neg
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BIZE ULASIN

* Telefon ve internet araciliyla teknik destek

* Program egitimleri ve kullanici seminerleri

* Yardim menuleri ve kullanim kitaplari

* Kullanicr forumu

* Web Uzerinden program giincelleme imkani

Web sitesi: http:/Mwww.idecad.com.tr

Kullanici forum sitesi: http://www.idecadsupport.com/forum/
Bilgi: ideyapi@ideyapi.com.tr

Satig: satis@ideyapi.com.tr

Teknik destek: destek@ideyapi.com.tr

Simdi siz de ideCAD® ailesiyle tanisin, planlarinizi gercege donlstlrme firsatini yakalayin.




