MEHMET KAPAR Buckling Design
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

EN1993-1-1
~ BUCKLING RESISTANCE OF MEMBER|[EN 1993.1-1(6.3)]
The buckling resistance o the memberis sufficient f the jfollowmeg conditions are fullfilled .
(No bendingmomernt aboutweak axis, M ; g3=0.4M:=0)

Np=989RV, My gy=209.THV m

N M, gg+A4AM, gy
Ly — == (6.61)
X }'—']"' Rk - *M}': Ri
} XIr—,
| 7 M
Ngg My g+ AM gy 6.62)
x=Npx = Mr}':_.'{k -
] XIT ™
YA 7M1

Thek yand ky, factorswill becalculated using the AnnecBgf EN 1993 —1—1.

Design Summary
Check Reference Ratio
Compression and biaxial bending 661 0.74
6.62 0.40

Compression and biaxial bending

Torsional flexural buckiing under compression 6314 003

Loading

Axial Force Ngg=98 9 iV

Bending Moment of Major Axis M y gg=209.7ikN m
Bending Moment of Minor Axis M ; g3=0.0kN m

Combination Name
1.35xD+1 35xSF+1 35xPTU+1 35xSH+1 5x5
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

EN1993-1-1

Buckling Design

Cross-Section Properties
Section :HEA300 (HotRolled)

h 1 290 mm

b 2300 mm

ty 85mm

ty - 14 mm

r 27 mm

A 10935 cm?

Iy 17779 .6 em?
y 12.8em

I, :6304.01cm?
i- :759cm

Wey :42027cm 3
Wz 42027 em
W 1344 1em3
Waz - 637 36cm?
We y :1192.04 em?
Wer - 420 cm?
Steel Grade - 5273

Ay

Material Properties

Modulus of Elasticity , E=2 100E+8 &V /m z
Shear Modulus, G=8.07TE+7 N /m?

Yield Strength., f y=275000 &N /m>

— Buckling curves definiation:[EN 1993.1.1(Table6.2)]

h'b  -097

Imperfaction factoror strong axis buckling - oy = 034

Imperfaction factor or strong axis buckling - o= 049

— Reduction factor for Majoraxis|EN 1993.1.1(6.3.1.2)]
v FxExly a?x2.100E+8x0.000178

o 2

=
L er ¥ 6-

= 18197 68 &V

Ngi 989
V.., 18197.68

cr,

=0.00543=0.04 thus 7y=1.000 [EV1993.1.1(6.3.1.2(4))]

— Reduction factor for Minoraxis[EN 1993.1.1(6.3.1.2)]

_m?xExlz  z2x2 100E+8x6.3E-05

AT —; — — 14517 SA AT
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

Buckling Design

EN1993-1-1
N 98 9
Tf‘“r= ———=0.00681<0.04 thus y;=1.000 [EN1993.1.1(6.3.1.2(4))]
N, 14517.56

— AuxilaryTerms [EN 1993.1.1( Annex A)]

ez 989
Ney 1819768
L= — —
: Noai 089
2 1-0.923x————
I=xyy — >*18197.68
g e | _ 989
Ng s  14517.56
U= L = =().999
Ned | _0gegx—nd _
T2y T 14517 56
Wy 0.00134
=l 5=y =32 15¢=
W, H_,g:l:}_il_:} mm{D_DDD-.u 32.15 1.1
Wa:z 0.000637
£, L= r —_—— By, S = =
W, FI"Q;:EEI'} mm{D_DDD-—IE 132,15 1.5

— Equivalent uniformmomemt factor jformajor axis(C ,,, - 0)
[EN1993.1.1(Tabled.2)]
Moment Diagram Tvpe - Typel

-

NEi

Cony,0=0.79+021y ,+036(y y—0.33)
Nep ¥

98.9
C . y,0=0.79+0.21x0.803+0.36 (0.803 — 0.33) = —=—==0.96

18197.68

MMoment Diagram Type :1
E_____‘___‘_

M, ] vM,
—l=wy=1

— Equivalent uniformmomemt factor forminor axis(C ,, - o)
[EN1993.1.1(Tabled.2)]
Moment Diagram Type - Typel

Ngg
Cm.z.{|=|:]..79 +0 21w _+036(w.—033) -
n -}"'cr:z
- - 989
CM:Z:G=D.?9 +0.21=0.803+036(0.803— D.33}m= 1
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MEHMET KAPAR

MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

EN1993-1-1

Buckling Design

— Resistance to lateral torsi

\Section Class o Major Axis-2
Cl =1.29 C: =0 C_: =1

onal buckling

2 7TE+7%8.52E-07
6000 8 077E+7x852E D'=D_195

z.=0—
I, L? GxI: [12E-06
5 — X -}
e.0=\1_." 2 ExIn |63E-05
i Ex] _
‘Mcr:ﬂz IKL—:KEQ:{I o

2 2.100E+8x63E05

r2%x2 100E+8x63E-05
60002

x0.195=909.12kN m

723

M 909.12

cr. ()

" prg'rxf}' _){D.DD134><2?EDDD _
W) = —|

The elastic torsional buckling force (N, 1)
=i,2+i,24+4a*=012824007592+0.02=0.022kV

where

a is the distance between the centroid of the membear and the centroid o the restraining members
[l ; is the distance between the torsional restraints

1 foxj

_-]'-'r e
er, I i L2

-
L

IT

+G>ﬂrf

1 (Exz_mmmax 1.2E-06

~ 0022 60002

N o F=min(N o i Ny 31Ny 2)=

+ S_D??E+?KS_52E—D?J =6261. 79KV

6261. 79N (Doubly Symmetrical Section)

crE

= =4 N Nz
. =12 = —
‘J"ﬂ:fm 0.2 Cl (1 N _][1 _-?"..TC.}._IF]

98.9
40, lm= 0212 ‘J T 1451756

98.9
- =) 5
(1 5:351_?9] S
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MEHMET KAPAR Buckling Design
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

EN1993-1-1

— Reduction factor for Lateral Buckling yr [EN 1993.1.1(6.3.2.2)]
€;=129 C,=156 C3=0.753

Section =HEA300(Heot Rolled)
SectionClass =12
h/b =0.967

I 8.52E-07
ag=1 —I__ED—_-HCDC(I ~ 0000178

»

D]—>a 17 =0.995

—

.!TH- +_[.2 =1y -|—[:C' C }f\
p— Axz —L Xz )
So=\12" 22 Exig 2P ©37E

12E-06 62 8077E+7x852E-07 ,
sg={ = _—— +(1.56x0.0—0.753%0.0)2=0.195

+ e
63E-05 g2 2.100E+8x=6.3E-05

.
mexExT

M,=C ”*L—z(ﬂqiczxfg—csxfﬂ)

x2x2 100E+8x6 3E-05
M,=120x"— = S (0,195 %(1.56x0.0— 0.753x0.0))

M,=909.12 & m

. {Hf < fy 0.00134%275000
; 2=y
A M, J 009.12

@ =051 +ag(ﬁ.ﬂr = n.z)aﬂf =0.5[1+0.995x(0.638—0.2)+0.6382]=0.749

1 1
X = =<1 =min - =1 |=0.875
RE D.?49+JD.?49*—D.638*
G+ VPri—igr
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MEHMET KAPAR Buckling Design
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

EN1993-1-1

.;..ﬂ}f-.ﬂ:]rm —+

1||£ a ]|18_9><D.995
Coy = Comy 0+ (1= C . )——F=r—=0.96+(1-0.96)
R 51 +eapr 1+118.9x0.995

=0.992

Conz =Cz0=1
[
Cnﬂzcm}'z = =1
v v
- -==
N oF 2 N er, T
/ \
C prr = max] 0.9922 0.99> 1|=1
%89 Y 989
1451756 )\ 6261.79
\ )

—CijFactors [EN 1993.1.1(Table A.1)]
Sectionclass =2
Np=4 Hf}-=D_DlD9H2.7§DDD=3DD7"_13 gt

_ Nm 989
"AT Nu/van  3007.13/1.10

Ir 8.52E-07
=mad 1——,0 |=mad 1-=22=—— 0 |=0.995
o mx[ Ty ] ”m( 0.000178"

M, 21=0 veva M, gy=0 — by =0

0.0362

Wy 0.00042027
W . 00013441

3
.l.all_l.r

16 5 1.6 5 5 = -
C»=1+(1.1-1)x }I—ﬁKD_QQLKD_-—Iﬁ—ﬁKD_QQLKD_-—Iﬁ‘ =« 0.036—-00[=051

C =1

M, =0 or M, p=0 —d=0
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MEHMET KAPAR Buckling Design
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

EN1993-1-1
C: :{‘;‘ . '!:I_? '
my " ma ¥ el ¥
Co=1+|w,—1[[2-14——5" [xng—dpr [20.6x{57x =
w z py

_-1-

'y Wiy 1.1 0.00042027
0.6 xd— Y 06— 16
VoW, |15 00013441

0.992x0 462
C=1+[11-1 (3—14%}0.[135—0.[1 =0.16

Cy=1

— Interaction Factors (k ;) (Table A.1)

Section Class =2
Hy 1
P
Ng C W
A

“Ter, ¥

k= Comy= C oy =
1—

1 1
— Iw] ———————w——= ‘
0992x1 08 0 * ] 0.994

 18197.68

Lz 1 v
ka.zcm}-xcnﬂxl S ""c@.mﬁ -3

P

— :
N cr, ¥

0999 1 1.1
— 7 ———— . — — A
0.992x]x 98 0 KIKD.I‘S]LE 0.511

1-18197.68
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MEHMET KAPAR Buckling Design
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

EN1993-1-1
— CapacitvRatios For Buckling [EN 1993.1.1(6.3.3)]

M, =0 and AM; gz=0 —

N My g +4M, 5
o “_I pul A Mym (6.61)
ou Y Mym
3 AT
IU]_ -"'1-1"-1
E2d +D994xw—974<.q Satisfactory
0.923x3007.13 = 36963 -/ P =1—Satisfactory
0.875x
11
N M gl +|4M, 5
i Wt 2 il ' |_1(5_52)
KZ-;""'_H_,} - ‘MT:R.E'
.-"r.]-d"l .-"r.]«ﬂ
198.9] 2097 +]0.0] |
+|:|.311 —=D.4D1il—>5 1 oy
0.868 <3007 13 36963 <1—Satisfactory
T 0.875x

So the buckling resistance o the member is Satisfactory .
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