MEHMET KAPAR Check Results
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

IPE300-H=488 Properties .

b=015m  t,=0.0107 m

h=04875m 1, =0.0071 m

A= 000661437 m*

I,=0.00024744 m* Material Properties: S275

Iy= 6.0364E-06 m’ Fy :Yield stress = 275000 kNiim?
Sx= 8.04854E-05 m? F, Ultimate stres = 430000 kN/m?
S y= 8.04854E-05 m’ E -Elasticity modulus = 2.000E+8 kN/m?
Z,= 000117278 m® G - Shoar meodilis = TEIELT Mk

Z,= 000012681 m’

ix= 0193415 m

1,=0.0302096 m

C.,.= 3.43076E-07 m®

J.= 223554E07 m*
The psi value of the moment diagram, as per Table 18
psi: 0.838901135592712
The c1, c2 and ¢3 constants as per Table 42 (Annex E), used in Clause E-1.2
Bending Moment Diagram Type: Type1
c1: 1.000
¢2: 0.000

c3: 1.000

Calculation of the Elastic Critical Moment as per Annex E
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

Check Results

p 3 0.3
w2 El || Kk V1w GI:dr)?
Mor= & T [K_H) E-l_*rz_ .Elr}.+(‘:1‘3‘g_‘3:3,a} —(eygmeyy)

7°EIy  x2-2.000E+8-6.04E-06
B 1.72

l_li'_'.ﬂ.

ri zii_ l Z—EE'D? =006
Ky I, \1) 604E-06

szilzr}* 7.692E+7-2.24E-07-(1.72)2

= =0.00426
E‘EI}- 72 -2.000E+8 - 6.04E-06
(c,¥g—¢3¥)=0.0-00-1-00=00
M,:,,=5935_. 7{ [0.06+0.00426+0.0]1%7- 0.0}
M, =1714.33 KN.m

Check against flexure and axial force

Load Combinations

ComboType=ULS
Combo Name=1.5xD+1 5xSELF+1 5xPUR+1 3xSHE+1 5xSNOW1
\Station
Loc : DB39 m
N --107.714 &N
M33:-209.18 mkN
V22: 00 &V
M22: 00 miN
33 - ROE &V
T - 00 &

Classifies a H Section bending about ZZ axis
Tvpe o extreme section fiber=Top
P M; -107.74 '»"DS' 18

A W ei ~ 0.00661437249999999 DDDI[TJ
122235325 <0 = Compression

=-222353.25 kN/m?

o=

Rolled Section flange
ratio <94 ¢ =701=94 -0953=1

Tvpe o extreme section fiber=Top

P M -107.74 7[19' 18
A W e ~ 0.00661437249999999 D 00102
122235325 <0 = Compression

=
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MEHMET KAPAR Check Results
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

d=h—t;=04875-0.0107=0.466

N 107.74
L _ rafo ... _ 1 s
U d-t, fyyvp 0466-00071-275000-1.1
N 107.74
rato
. el ! 0.0652

2" drea-f, -y, 000661-275000-11
Classifies a H Section bending about YY axis

Tvpe o extreme section fiber=Left

P M, -107.74 0.0
=———= — =-16289.06 KNim?
(=AW z= 0.00661437249999999 8 05E-05 "

11628906 <0 = Compression

Tvpe o extreme section fiber=Right
i M, -107.74 0.0

— — - — —+
(T4 ez 0.00661437249999999 8.05E-05
116289.06 <0 = Compression

=-16289.06 kN/m?

\Rolled Section flange
ratio <94 e =701=94 -0953=1

d=h—t;=04875-0.0107=0.466

N 107.74
ratio Aren 1
= = - =0.13
d-t, fy-yp 0.466-0.0071-275000-1.1
N 107.74
rato 1
. el 0.0652

2" drea-f, -y, 000661-275000-11

Checks whether the calculated effective slenderness ratio Is within the allowable limits
ot Table 3

MemberType: No1 max(KL/r)=180

(A member carrying compressive loads resulting from dead loads and imposed loads)

=8 .88 < 180 Satisfactory # o.k.

(k1) kL. kL, 1-172
sz bz I. |6.04E-06
Az | 0.00661

=56.87 =180 Satisfactory # 0.k

(k1  kyly kyly, 1172
vy 1y I,  |0.000247
Ag | 0.00661

COMPRESSION CHECK AS PER SECTION 7
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

Check Results

- About Z-Z

\Buckiing Class (IPE300-H=488) — Tablell) : 1
o from Table 7 (1) = 0.21

Euler buckling stress (f ;) from Section 7.1.2.1
7’E _ w*2.000E+8 _

o= = =2 500E+7
(KLir),,  (8.88)
i 275
i= &: ﬂZD.lﬂﬂ
Foe (2.502E+7
S=0.5[1+a(i—02)+12]=0.5[1+021(0.105—0.2)+0.1052] =0.496
1 1

=102

X= 2 32 3 T 5 ] A
[S+ ($2-2H%5]  [0.496+ (0.4962—0.1052)%7]

Py=A, fg=0.00661 -250000=1653.59 &V
P 107714
Pd 163339

Ratio . .= 0.0652 1.0 = Satisfactory # o.k.

- About Y-Y

Buckiing Class (IPE300-H=488) — Tablel0 : 2
o from Table 7 (2) = 0.34

\Euler buckling stress (f ;) from Section 7.1.2.1
T’E 7?2 000E+8

o= = " —610369.61
(KLir),, 69"
. 275
i= &: _I;‘ﬂ:f}_ﬁ?l
. 161036961
&=05[1+a(i—02)+i2=05[1+034(0.671—02)+0.6712] =0.805
1 1

¥= ———= - — —
[+ (#2-i1%] [0.805+ (0.8052—0.6711%7]

Py=A, f=0.00661 -199926.57=1653.59 iV
P 9T
Pd 1633.59

Ratio ;= =0.0652 < 1.0 = Satisfactory # o.k.
Vn: SHEAR RESISTANCE IN Y DIRECTION, AS PER 8.4.1
Section Name= IPE300-H=488

web Depth (d)= 0.4661 m

web Thickness= 0.0071 m

- _ Ay Fyy 00038 275000
By ﬁ IE

Transverse Stiffeners Provided Only At Supports

=603.54 KV

Feg= min{zf /¥mp.f 3/ /¥ me} =min{1.02 - 275000/1.1,sFys/sGama}= 250000 kN/m?

fea= min{yf ;/¥mp.fy//¥ mo} =min{0.8 - 275000/ 1.1.sFys/sGama} = 199926.57 kN/m?

Sunday,04.August.2024

Page 4 of 7




MEHMET KAPAR Check Results
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

K, ;=535
Resistance to shear buckling shall be verified, as per 8.4.2.1

Frame Element Web Has No Stiffeners

= ‘[_'ZEDDDD."f}:{EEDDDD.’E?L“DDD =0.953
d _ 0466
Ih‘

= =83. Te=
0.0071 65.6 =67 £ = Consider

Non-dimensional web slendernes ratio for buckling stress

~

Ky m E 535 7> 2000E+8
1201 —u?)(dit,)?  12(1 —smu”)(0.466/0.0071)?
‘;-w:}':}{f}‘ﬁ'(ﬁfcr:}') =}(€ﬁ'“(\E 1 224398.2) / =533

O, y= =224398.2

Shear stress correspoing to web buckling

ey =12 =15 =1 (3 4oy, ) /=275000 {3 - 0.841 =153543.86/
Vo y =4, 75 y=sdw - 153543 .86=583.67

Design shear strength in Y direction as per 8.4.1 and 8.4.2

f y=min {¥ 5.V ,} =min {sVp sVcr} = 383 67 iV

Design shear ratio in Y direction

!’__}"
_ 80.8 =0.152=10 :'.Sh{ff‘fsﬁfﬂ'j‘ﬂ:“:f ¥ o.k.

ratio. ¥~ 7 < 53061

\Shear
Design bending strength of the section (Mdz) 8.2.1.2
Section class for flexure about ZZ axis: 4

W ..
;= = =L 0.866 for semi compact sections
Ay

d/tw > 67 ==>¢

...Mﬂr:_]' — Hﬁ -V 1&':)' ’ f}'-"}’_lf
.Mﬂr:J- =0.866-0.000765-273000/1.1=1656 EN.m

Bending ration about ZZ axis
Bending o ;= M3 3/ Mg ;= Mg, ;=-209.18/165.6=1.26 > 1.0 Not satisfactory X

Calculation of the resistance against Lateral Torsional Buckling (MdLTB) 8.2.2
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MEHMET KAPAR Check Results
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

arr =021 for rolled steel sections

oy =min{{Bs W .y f 5/ Mop (1.2 Wty f 3/ M}

i =m.in{1JD_855 -0.00117 '2?5'3'3'3-"5.”-:‘?‘:‘[1_2 -0.00102-275000/1714.33} =0.404
b =05[1+am (i —02)+ir2]=0.5[1+021-(0.404—0.2)+0.4042]1=0.603

e 1 e 1

¥ ;7 =min -1 y=min T
(B [Dr2—ig P2 {0.603[0.6032—0.404 2392

fsa=1r - f y/¥ 2p=0.952 - 275000/1.1=237963.13 kN/m?
Mg1=83 W gy f8=0866-0.00117-237963.13=241.57 kN.m

1 ,=00952

LTB 5 - = M3 3/ M5 -=-209.18/241.57=0.866 = 1.0 Sarisfactory # o.k
Vn: SHEAR RESISTANCE IN Z DIRECTION, AS PER 8.4.1

Section Name= IPE300-H=488

web Depth (d)= 0.15 m

web Thickness= 0.0107 m

- _ Ay F oy 0.00331 275000
Pz ﬁ ﬁ

Resistance to shear buckling shall be verified, as per 8.4.2.1

=0.0 &V

Frame Element Web Has No Stiffeners

fzinono.-' £ y=1250000/275000=0.953

d 015
t,. 00107 14=67¢ ot Consider

Design shear ratio in Z direction

V808
V, 477.04

=0.169 < 1.0 = Satisfactory # 0.k

Shear . qhp - =

Combined Axial force and Bending moment check regarding overall member strength,
as per 9.3.2

bt =P/P3=-107.74/1322.39 =0.0815
b =P/Pg=-107.74/1653.59=0.0652

Ky =min{1+(i;—02)-n_1+08 7 }=min{1+(0.671—02)- 0.0815,1+0.8-0.0815} =1.04
K. =min{1+(:;—02) n_1+0.8-n_} =min{1+(0.105-0.2) -0.0652,1+0.8 -0.0652} =0.994

0.1-4p-n 0.1-n, 0.1-0404-0.0815 0.1 -0.0815
K rmr=maxs1— ¥ 3 x =maxs 1 — 11—

: : =0.994
Cogr—025  Cpgr—0.25 0.6—0.25 0.6—0.25
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MEHMET KAPAR Check Results
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

11327273_; = I'DL‘D-SI:;_DI-D +0.991- Elgilj =1.33 > Not satisfactory A
1%+D_5 chm;{m *1'+KE-C$:’IZE o
11;2; +0.6- 1_04'3-;'3;-'3 +0.994 %: 0.818 > Satisfactory #”o.k

Combined Axial force and Bending moment check regarding section strength, as per
9.3.1

In the design of members subjected to combined axial and bending moment-Conservatively

N M, M;
\Section Strength ;qi= TR
N

=10
"MH ﬂj" ..M .ﬂft

107.74 & 0.0 . 209.18
165359 201 165.6

> 1.33 Not satisfactory X

\Section Strength parip=
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