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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

-1991-1, EN-1993-1, EN-1993-6

Parameters of crane

Description Value Unit
Nominal weights of crane and hoistload

Weight of crane bridge 74.1 kN

Weight of crab 12.7 kN

Hoist load 100.0 kN
Crane Geometry

Span of crane bridge 20 m

Minimum distance between hoist and rail 1.65 m

Rail type

Width of top of rail 0.06 m

Height of rail 0.06 m
Travel and hoist Speeds

Steady hoisting speed 10 m/min

Longitudinal travel speed 36 m/min

Lateral crab travel speed 24  m/min
Hoist Type and Characteristics

Crane tType (EN 1991-3 Annex B-Table B.1) 6

Spectrum type (EN 1991-3 Table 2.11) S3

Hoist class HC3

Type of the load lifting mechanism Hook

Hoistload free to swing True
Wheels and Wheel Drives

Number of wheels 4

Wheel spacing 3.15 mm

Type of wheel drive Single

Number of single wheel drives 2

Behavior of drives
Combination of wheel pairs

Clearance between rail and wheel flange

Changes Smoothly
Independent Fixed-Fixed
0.025 m
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

-1991-1, EN-1993-1, EN-1993-6

CRANE GIRDER PARAMETERS
Wheel loads on top flange True
Use of transverse stiffener False
IDistance between transverse stiffeners 0
Crane flange connection case Crane rail rigidly fixed to the flange
Distance between lateral restrains for 6
vibiration
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-1991-1, EN-1993-1, EN-1993-6

Crane runway beam design results:

Description Formula Value Requirement Ratio

For FramelD :0

EN1993 Part 1-1
Resistance of cross section 6.2 0.44
Buckling Resistance of member 6.61, 6.62 0.74

EN1993 Part 6

Check against web breathing 7.4 35.00 <120

Vertical deflection Tables 7.1 and 7.2 0.0030

Horizontal deflection Tables 7.1 and 7.2 0.0000 <L/600 0.00
Check against bottom flange vibration 7.6 74.2307 <250

Check of the connection between top flange and web against

fati 9.4.2 0.0047 0.00
atigue

Check against reversible behaviour 7.5 True
EN1993 Part 1-5

Interaction ratio between transverse force 7.2 0.36 <1.0
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

-1991-1, EN-1993-1, EN-1993-6

LOAD ANALYSIS [EN 1991-3]
Crane Loads: The dynamic effects of a crane structure are taken into account by

magnification factors which are defined in Eurocode 1 - Part 3.

Dhvnamic Factors:
@ — vibrational excitation of the crame structure due to lifting of the hoist load

af the ground
@1, min="0.9
‘ii’l:mczrzl-l

@— dynamic effects of transferring the hoist load from the ground to the crane

10.000
1= an* Fora =L 130 300=—p==] I35

The crane is HC3therefore ¢; = 1.150and 8,=0510
Referanshir

@ 4— dynamic effect induced when travelling on rail track or runways

¢4=1.000
[Eurocode 1 - Part 3 Table 2.4]

@ s— This magnification factor takes into account the dynamic effects caused by drive

Jforces and depends on the characteristic of the drive forces.

¢5=1.500
The drive force change smoothly:
[Eurocode 1 - Part 3 Table 2.6]

@ s— dynamic effects of test load.

¢, u}.n—wken test load moved by drives in the way the crane is used
$5,am=03%(1+4)=05x(1+1235)=1.118

P 6 st — When a test load is not moved by drives.
4?56:5 2= 1.000

@ 7— elastic effect of impact on buffers.
¢;=125+0.7x(£—-03)=1.254+0.7%(0.752—-0.5)=1.530
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-1991-1, EN-1993-1, EN-1993-6

Vertical Loads-
LC = ¢ (Self Weight )+ ¢,(Hoist Load)
Maxcimum wheel load:

0 I—e_.
‘ (1% Qo 617 03)

Qr:mm:;K @1 xﬂdf:,

1 74 134 20.000—1.650 _

—EK 1.1x= 3 + 30.000 x«(1.1=x12.660+1.235x100.000)
= 834318V
Minimzwm wheel load:

Q-_’Jr
x|y _+_x(¢lxﬂcr+¢"xﬂn)

Q?‘MF‘E ') [
=%[ B2, L6 K(1.1x12.550+1.:::35=<m|::.000}]

g ?D.DDD

= 26.036
LC 3 1=5e fHe:gFrI + # (Hoist Load)
Macimum wheel load:
) br = € min

'D-s'r

B

b | bt

Qr:mmz

1 |74 134 20.000—1.650
= +
. 2 20.000

F

-12.660]

= 24 341V
Minimwn wheel load:

1 (@b Cmin
Qr:miﬂzi' T+T'ch

74 / '
%_[.4.134 1'536'-12_660}

+
. 20.000
= 19.056 &V
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-1991-1, EN-1993-1, EN-1993-6

e 45.6 = ¢ 4(Self Weight )+ ¢ y(Hoist Load)
Macimuwm wheel load:

‘?54 Qﬁr -
=

é_ .
Ormax=7 |5+ Qar+ Q)

1.000 |74.134 20.000—1.650
=72 |72 T 20000

x (12,660 +100.000)

= T0216/V
Mmoo nheef load:
&b
,._,r mm [_+_x(ﬂﬁ‘?‘+ﬂ};}]

_1L DDD _-"-I 134 o 1.650
2 2 20.000
= 23_1815:1'

=(12.660+ IDD.DDD}l

LC 45.6= (Self Weight )+ (Hoist Load)
Meaxcimum wheel load:

1 |74.134 20.000—1.650

e + 20.000 =(12.660+100.000)

=70 2168V
Mirimum wheel load:

& ar

Hr min [_+ _K(D-:'r‘_i_an}‘
1 lu 134 1650
g

2.660+100.
S+ 30,000 < (12-:660-+100.000)

= 23 181&V
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-1991-1, EN-1993-1, EN-1993-6

Horizontal Loads:
[Eurocode 1 - Part 3 (2.7.3)]

Longitudinal and transverse loads caused by acceleration and braking of crane.
... Horizontal longitudinal force:

1
Hy=¢5xKx—

r

wherea:
n —is the number of rails
Drive Force K-
K=uxy 0, min
= uxm % Qemin
=0200x2x19.056=7.622
whera:

u— friction factor
Raili=1 Raili=2

0
;
I
[H= <H|]
rc+ 113{

Figure : Defination of the drive force

Therefore:

Hr=1500=7622=x=-=5717

Lo | bt

Horizontal Transverse Forces.

Hry=¢sx&yx—

. M

Pasition of center af mass of crane:
20 ma 2:70.216

&=

- =0.752
20: 74134+ 12.660+100.000

&=1-&,=1-0.752=0248
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

-1991-1, EN-1993-1, EN-1993-6

Moment caused by drive forces not acting at the center of mass
M=Kx].=K=x(&—0.5)=]
=7622=(0.752—0.5)=20.000 =38 387N m
Therefore: -

38.387
Hy =1500=0248 =4 537
e T T R
38.387
Hy3=1500%0.752x———-—=13.742
Rail 1= Raili=2
H; | | H; .
e ]
HT 1 | : | H
R ne= =yt
K 1 l K =" KT" KE lK z
i -
Ty
I La
Figure : Definiation of the transverse loads Hy ;
Horizontal Loads:
Horizontal loads and the guide force caused by skewing
Guide force

5 =fxf-_y'>< >0,
Horizontal longitudinal forces:

H::E:J.:szxj's:j:v}.:l-x EQ'P.

Horizontal Transverse Forces.

H;r=fdg; ;<20

Where :

i— is the rail number
Jj— is the wheel pair number

L —stands for longitudinal forces
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

-1991-1, EN-1993-1, EN-1993-6

Non positive factor:
f=D.3(1 —9‘25‘”)50.3

Skewing angle :

0.73
aF=— - (x = Clearance)

_0.75=0.025
3.150

=0.006

ay== (v=wear of rail and guide means=0.105)

Vv
006
3.150
ag=0.001
a=ar+o,+oy=0.015—a=0.009

=0.0019

E 1.!\_ - (. _25':]':":!':'9\ LAl T =l I . _ . _ .
Combination of wheel pairs : - Independent Fixed-Fixed

Distance to instantaneous slide pole: -

h_Ee; 3.150

Force Factor:

J‘-'._;Jl'z 1 T

As,1,2=0
Guide force :

S=frig< Y0,

§S=0267=x0.500=(74.134+12.660+ 100.000)

S=24 959V

Horizontal Transverse Force :

Hi 1, 1= =1y r7 20
=0.267=0.000x=(74.134+12.660+ 100.000) iV

H; 11, r=56.195
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

-1991-1
Summary of the vertical and horizontal load for the runway girder
Group of Loads 1 2 3 4 5 6
1.10 1.10 ol= 1.10 1.00 1.00 04= 1.00
Magnification factor which are B
considered for the group of load 1.24 1.00 4= 150 150
1.50 1.50
Qr(min) 26.06 25.09 19.06 23.18 23.18
Self Weight
of the crane
Qr min 20.96 20.96 19.06 19.06 19.06 19.06
Vertical
Loads :
Self-Weight | qrmax) 26.78 26.78 2434 2434 2434
of the crane
and hoist
load Qr max 83.43 72.65 70.22 70.22 70.22
HL1 5.72 5.72 5.72
HL2 11.43 11.43 11.43 1143
Horizontal | Accelaration ) )
Loads of the crane
HT1 4.54 4.54 4.54
HT2 4.54 13.74 13.74 13.74
HS1L 0.00
) HS2L 0.00
Horizontal HSIT 6.19
Loads
HS2T 17.59
Accelaration
of Crab HT3 - - - - - 11.27
Monday,05.August.2024 Page 1 of 1
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

-1991-1, EN-1993-1, EN-1993-6

Design Summary EN1993-1,EN1993- 4

Frame Horizontal deflection | Buckling Check Section Check Max

ID Maxiumum Forced Load Combination Ratio Ratio Ratio Ratio

0 0.737 0.737
Monday,05.August.2024 Page 1 of 1
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

-1991-1, EN-1993-1, EN-1993-6

RESISTANCE OF CROSS SECTION [EN 1993-1-1 (6.2)]
Design Summary
Check Reﬁ'rence Ratio

Section Capacity 0.33

CROSS—SECTIONCHECK [EN1993.1.1(6.2)]
Loading

Axial Foree N gg=0.0 kN

Shear Forceof Major AxisV gz =891V
Shear Force of Minor Axis Vg ;=0.0kV
Moment Forceof Major Axis M ; g7=-903 N m
Moment Forceof Minor Axis M ; g7=0.0kV m

Kombinasyon adi
Cross-Section Properties

Section :HEA280 (HotRolled)

h :270mm

b :280mm

t, 8mm

te o 13mm

r 24 mm

A 94 8om?

Iy :13339.86cm*
f}. 11 9cm

Iz -4759.06cm*
i :1.09%cm

Wy :33993cm?
We: :33993cm?
Way :108332cm?
War 5154 cm?

Wer v 1962 94cm3
War - 33973 em?

SteelGrade ;5275 ]
Material Properties

Modulus of Elasticity . E=2 100E+8 BV /m?
Shear Modulus, G=8.07TE+T iV /m?
Yield Strength, f y=275000 &V /m?
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

-1991-1, EN-1993-1, EN-1993-6

— CompressionResistance| EN 1993-6.2.4]

4 x T3=275
N, = fy _0.009475x275000 _ ——
: 70 1.1
Ngz (0.0

N, [236884] =0.0=1—Satisfactory

— Shear Resistance About Major Axis[EN 1993—6.2.6]

Ax(fyf3)  0.01x(27500043)
Ym0 11

V iy Rd= =421.95&V

0.0 A
. Ij'} = mmm{ﬂ_DDS:D.DIE} =00 /m=

Ed
T B = 7 Xmax{t

Iy

Tr.-Ezr: |:] i F-’.l.ali-:r: I—.M: p-,..l.ali-:r:-lql:zr

VE v |89
. ¥ _ —=10(.211=<1— Satisfactory
Flu':}':f:ﬂ'!r |421-93|

— Shear Resistance About Minor Axis[EN 1993—6.2.6]
V g - =0— Satisfactory
— Bending Resistance About Major Axis[EN 1993—6.2.5]
V g y<0.5V g 1 gy — 89<0.5x421.95(210.98 V)
— Nomoment rea’ucfion needed (6.2.8)

Vo -xf— 0.00108>= 275000 i
M, ¥, Rd— wﬁ - F o 1}{1 =270 83N m

— Bending Re&:srance Abﬂur Minor Axis[EN 1993—6.2.5]

V £1 - =0 — Nomoment reduction needed (6.2.8)

V -zxf- 0.000515=275000
w&'zﬂﬂr wp Ra’_ F : 11

—Section Checkﬂarm [EN 1993—-6.2.9]

=128 85V m

Ng=0 —
‘Mrﬁﬂrﬂ'ﬁ}ld-r&r ‘MZ.EH+ djl-ffz_&!r
= ——t : —=]
My pg M pa

1-90.3+0.0| [0.0+0.0]
+
270.83 128.85

=0.333 =1 —Satisfactory
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

-1991-1, EN-1993-1, EN-1993-6
BUCKLING RESISTANCE OF MEMBER [1993-1-1 (6.3)]

~ BUCKLING RESISTANCE OF MEMBER[EN 1993.1—-1(6.3)]
The buckling resistance o the member is sufficient f the followmg conditions are fullfilled .

(Nocompression force, Ngy=0 M:=0,AM:=0)

M g =903V m

Mr}-: Ei+ A Mr}-: Ed
*M}':Rk

=1(6.61)

»

LBy
M v.Ed T AM v, Ed

<1 (6.62)
Mlﬂk

b2t

XIF—

. 7 M

Design Summary

Check Reference Rario

Lateral Torsional Buckiing For Crane Girder 6314 074
Compression and biaxial bending 661 0.56
Compression and biaxial bending 6.62 028

Loading
Axial Force N gy=0.0 &N
Bending Moment of Major Axis My gg=903 N m

Bending Moment of Minor Axis M ; gz=0.0&N m

Combination Name

Monday,05.August.2024 Page 1 of 2
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

-1991-1, EN-1993-1, EN-1993-6

Cross-Section Properties
Section :HEA280 (HotRolled)

h 1 2T70mm

b 1280 mm

t, 8mm

ty 13mm

¥ 24 mm

A - 94 8cm?

Iy - 13339 86cm*
iy 119em

I -4759.06cm?
i :1T.09cm

Wer y 133993 cm?
Wer: :33993 em?
Wgy :108332 em
Waz - 515 4cm3

Wer v 1962 94 cm?
Wer 2 -339.73 om?

SteelGrade - S275 _
Material Properties

Modulus of Elasticity . E=2 100E+8 &V /m?
Shear Modulus, G=8 0TTE+T iV /m?

Yield Strength., f y=275000 &N /m?
— Buckling curves definiation:[EN 1993.1.1(Table6.2)]

h'b  -096

Imperfaction factor or strong axis buckling - o y=0.34

Imperfaction factor ar strong axis buckling - o .= 0.49

— Reduction factor jor Majoraxis[EN 1993.1.1(6.3.1.2)]
_mxExI y  x2x2 100E+8x0.000133

N_ .= u : =7680.11 KV
S L o,y 6=
N
N 7= 0——2-20.04thus: 7, =1.000 [EN1993.1.1(6.3.1.2(4
A
Ner ¥ ’

— Reduction factor jor Minoraxis[EN 1993.1.1(6.3.1.2)]
_mxExIz _g2x2.100E+8x4.76E-05

LY = = =710 07 AT

Ngi=0— ;Jﬁ;r =0.04thus: yz=1.000 [EN1993.1.1(6.3.1.2(4)]
Nepz

Monday,05.August.2024

Page: 16

Page 2 of 2




MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

-1991-1, EN-1993-1, EN-1993-6

— AuxilaryTerms [EN 1993.1.1( Annex A)]

Ng=0— My lhz= 1

| .
W= H_,*‘““‘gl_i=mm{ﬂmmg=3_19= 1_5}= 1.1

i 0.00034

Wz 0.000515
==L S=ming ————=1.52,1.53=1.5
Y WaL o 000034 T[T

— Equivalent uniformmomemt factor formajor axis(C . . o)
[EN1993.1.1(Tabled 2)]

Moment Diagram Type - Typel

NEi

L'
Ner ¥

Coy.0=0.79+ 021y ,+0.36(y ,—0.33)

Ng=0—
C . y.0=0.79+0.21x0.967=0.993

IMoment Diagram Type :1
T — )
—l<wy=1
— Equivalent uniformmomemt factor forminor axis(C,, - o)

[EN1993.1.1(Tabled .2)]
Moment Diagram Type - Typel

Ngg
N .

“Ver z

Chz0=0.79+021y +0.36(y—033)

Ngi=0—

C oz 0=0.79+0.21x0.967=1
— Resistanceto lateral torsional buckiing

Section Class of Major Axis- 1
Cl =129 C: =0 C_: =1

z.=0—

. ){Iw L? th_rﬁﬁﬁ-m 60002 8.077E+7=6.21E-07
g.0=

Ly L7 = . —0282
1. 22 ExI, |476E05 2  2.100E+8x4.76E.05
mixExI z2%2 100E+8 x4 76E-03 _
M 0= lx—gxﬁg.ﬂzl-zng x0.282=24893/N m

60002

— 0 763
M 248.93 alis

cr.()

T JH-' b _{D_DDIDSXEEDDD
0 e

Monday,05.August.2024 Page 1 of 3
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

-1991-1, EN-1993-1, EN-1993-6

The elastic torsional buckling force(N , 1)
i2=i,24i,24a°=0.1192+0.07092+0.0=0.0191 &V 2

where
ais thedistance betweenthe centroid o the member and the centroid o the restraining members

L ; is the distanice between the torsional restraints

. 1 [xi=<ExI,
Ne1=5| —F—+G:
B L

m2x 2 100E+8x 7.86E-07

_ 1 f"r*x 100E 3-‘1 SCE-07 | 8.077E+7x621E-07 |= 4994 358V
|::|_|::|191L 60002

_-""'-T.-:r: F= mm(-}"rcr:fi -;"'rcr: ¥ -'-'""T.s'r: z) =4994.35 KV (Doubly Symmetrical Section)

N £2=0—0 o = m_z{a= 0.227

— Reduction factor for Lateral Buckling y ;p [EN 1993.1.1(6.3.2.2)]
Ci=129 C,=156 C;=0753

Section =HEAZ280(Hot Rolled)

SectionClass =1

hib =0964
I; 6.21E-07 .
a=1 —EE‘D—_-UM(I —mﬁ]—mﬂ' =0.995

—_—

I'H_'+.IE.: GK.I!TE'_'_C C s ]
—_— N HE — "KZ—'L
S|l R B T D

786E-07 62 8077E+7x621E-07 ,
5 o +(15 5—0.753x0.0)°=0.282
E‘FL-WE-DE T MR TRES - o M Sy =

xixEx]
M,=C KL—Q(SQ(C:"ZE—C;KZJ))

12x2 100E+8=4 T6E-05

P *x(0.282x(1.56x0.135—0.753=x0.0))

=1.29x

‘M-S'.?‘
M,=248.93 W m

o " ep*Sy_ [0.00108x275000 _ o
il M, 24893 '

Sr=05 1+ag(ﬁ.ﬂ——o.zz)+;ﬂf =0.5[1+0.995x(1.09—0.2)+ 1.09]=1.19

1 1
Xmr= =—=1=min - = 11=06
@H‘F{@HZ—EH 1_19+J1.19 —1.09
Monday,05.August.2024 Page 2 of 3
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-1991-1, EN-1993-1, EN-1993-6

L0740 fm
£.a fSEiS.Q?KD.E‘E‘i
Cony =Cmy0+(1=C . @Lﬂ.wa +(1-0.993) =1
y =y, 1 yay 1+8658.970.995
Conz =Cz0=1
a
Cm_zj' :Cm}'z = =
| Nu )| N
-']'"T.g-r: E -']"'T.-:'r: r
i '
Copzr =max| 12 025 1[=1
o 0.0 1— 0.0
273992 4004 35
\ J
Monday,05.August.2024
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

-1991-1, EN-1993-1, EN-1993-6

— CijFactors [EN 1993.1.1(Table A.1)]
Sectionclass = 1
Npp=4 = f3;=0.00948=275000=2605.72 &V

Ngy
ny=———— Ngi=0—n_=0.0
B Ny o

Ir 6.21E-07
=mad 1———,0 |=mad 1 - ~=———— 0 |=0.995
ar m‘“[ fﬂ-'] ”m( 0.000133"

My £:=0 veya M; 55=0 — b =0
= - 2 i
C{1}'=l+ w}_—l = (E—i;ﬁx{:?‘f_x}. —#—6x{:‘“_x}‘ }F'_bﬂ- =

Wery 000033993
W .. 00010833

Ay
7 =0.0,br =00 —

C}}-=IE|:]_31—} C}}_:l
My g=0 or M.gg=0 —dg=0

O =4 w_ W,
Co=1+{w —1[|2-14—""= [xn y—dpy 2D.6><J;><W€”}
J w E ay
'y Weay 1.1 0.00033993
0.6 %=L x it = .6 x == x —==0.16
K{Zﬂrﬁ:}. 115" 00010833
HF-=D ﬁfﬂ' =|:| —
C = 120.16
=1
Monday,05.August.2024
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-1991-1, EN-1993-1, EN-1993-6

— Interaction Factors (k) (Table A.1)

Section Class =1
Ky 1
. s
Ngg C W
N

cr ¥
1 1

=Rl O

j—
7680.11

oy =CuyxC oy =
1—

Ky =C pyx C iy X ‘.Earx 0.6+

i 1 11
—un— 8 D_ﬁ]{—zﬂ_’w
K Kl 00 1 s

 7680.11

(M: 2=0, 4M.=0. Ngz=0)
| My g +|AM ) g
W *Ml.':ﬂ.l'
}fﬂ'?;
|90.3]|+0.0|
o701 0.536 =1—Satisfactory
1.1
| My | +[AM 5
d *M}':Rk
7M1
w= 0.285=1—Satisfactory
29791 T -

1.1
So the buckling resistance o the member is Satisfactory .

=1 (6.61)

0.6=

=1 (6.62)

Xrr

0.513x=

0.6=

— CapacitvRatios forbuckiling [EN 1993.1.1(6.3.3)]
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

-1991-1, EN-1993-1, EN-1993-6

WEB LOADS CHECK [EN 1993-1-5 (7.2)]

For Lc :
FramelID Loc Leff Ss nl n2 Eatio = 1y +08- 1
1.4
0 0.00 0.127 0.101 0.442 0.148 0.359
1.20 0.127 0.101 0.078 0.148 0.359
1.50 0.127 0.101 0.090 0.148 0.359
3.00 0.127 0.101 0.142 0.148 0.359
4.35 0.127 0.101 0.182 0.148 0.359
4.50 0.127 0.101 0.127 0.148 0.359
6.00 0.127 0.101 0.428 0.148 0.359
Monday,05.August.2024 Page 1 of 1
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

1993-6 (Table 7.1 and 7.2)

SLS DEFLECTIONS CHECKS [EN 1993-6 (Table 7.1 and 7.2)]

—SLS deflectionschecks[EN 1993—6(Table7.1and7.2)]
L=6000m

0y max =0.000m

" L
Oy, max= gon= 10— Satisfactory

Oz max=0.003m

L
oz mmimfn[ﬁjimm) = 10— Sansfactory

— Deflection checks are Satisfactory
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

EN 1993-6 (Table 7.4)

WEB BREATHING [EN 1993-6 (Table 7.4)]
— Web Breathing [EN 1993—6(7.4)]

bit,=0.28/0.008 <120—Sonuc
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

1993-6 (7.5)
For Lc :
Leff SxEdser SzEdser TEdser
0 0.00 83.43 0.15 89798.67 81968.01 29929.87
1.20 83.43 0.15 15925.04 81968.01 29630.35
1.50 83.43 0.15 18237.45 81968.01 2567.98
3.00 83.43 0.15 28802.59 81968.01 2193.58
4.35 83.43 0.15 36890.64 81968.01 1856.61
4.50 83.43 0.15 25730.05 81968.01 25168.31
6.00 83.43 0.15 86789.66 81968.01 25542.72
Checks
1 2 3 4

0 0.00 True True True True True

1.20 True True True True True

1.50 True True True True True

3.00 True True True True True

4.35 True True True True True

4.50 True True True True True

6.00 True True True True True

REVERSIBLE BEHAVIOUR [EN 1993-6 (7.5)]
— Reversible Behaviour [EN 1993—6(7.5)]

B N M; M,

Ex:.ﬁlr: ser A + 5 & + Irgfz
F z Ed -

GE:H::H_M (:}.lﬂ’}

Vs
Sl Az
Limited Stress Checks -
':'T-T:-Eir: :EJEf}":}r .U::.gr (T.Eﬂ)
T.E‘.lr: :ar{—:f}(ﬁ 7 _lf::.gr:} (TEEJ}
(0, £ o)+ 30 30 2 7 M ser (7.20)

d(gx:ﬂi::gr}z + (':"_Z:.Eﬂr:: }2 i (':"_x:.E:f: :.gr} ’ ('5 Z:.E:f::.gr} + B(T.E:f::.gr}z Ef}":}'lf::gr (729}
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MEHMET KAPAR

MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

EN 1993-6:2006

1B 00130283

=7 IRE-05 md
J - T T 238E-05m
) I 2 38E-05
‘E_fo-b_{o_ma-D_zs_mmm

L/i,=6/0.081=74.231=250— Satisfactory

VIBRATION OF THE BOTTOM FLANGE [EN 1993-6:2006]
—Vibrationd' thebottom flange [EN 1993—6:2006]
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

EN 1993-6, 1991-3

CHECK AGAINST FATIGUE [EN 1993-6, 1991-3]
Width o the foot o therail, according to fieure 3.2, EN 1993 —6
b §=b,=0.060m

Second momentd” area, aboutrail hovizontal centridal axis, allowing forwear by reducting t, by

12 5%according to 5.6 2(2)EN 1993 —6 (t,=0.875¢,)

Distance betweenlower section edgeand its center o gravity
Zeg =1,/2=0.060/2=0.026m

1, 0125=b,x Ii."l.? =0.060=0.060°/12 = IR m*
Effective loaded lenght calculation according to Table>.1 EN 1993 —6

ber =min{b fﬁhr+rj-=b} = mir0.060 + K esit 0 2B0)=0.133m
Ij‘:@? = bgf > I}"IE =0.133=0.0133/12=2 435E-8 m?

Distance between lower edge and center of gravity of the combined section comprising the
rail and q flangewith aneffective lenght of ber. according to Figure 53, EN 1993 —6

z= rj-."b > ber + (rf+zﬂg)Ara§-."(rf? bef +Arai)

=0.013/2=x0.133 + (0.013+0.026)=0.000/(0.013=0.133 + 0.000)

=0.007m

.!ryr :ff:@r +EJ@? * !.'-}.-hf (E— If?_.): +.£rr:.;:|.12:; +A{|.12-_;:f (E— I-}r—Zﬁg}z
=2 435E-8+0.133=0.013=(0.007 — D.DIE."E}Z +7.235E-7
+0.000%(0.007—0.013—0.026)>

=7 479E-Tm*
Crane rail rigidly foced to the flange(Casel):

Iy 7479E-7 \L
le=325x%| L B =325 2222 B=0.148 m
of 325 : 3. 3:*( 0.008 0.148 m
6 = (1+¢)/2=(1+1235)/2=1118

Q. _;=Omai*¢d er=ig=83431x1.118=0.198=18.460

—g—F

o

=e—1

Omai*$ <7 =83 431x1.118x0.378=35242

Monday,05.August.2024 Page 1 of 2
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MEHMET KAPAR
MKA YAZILIM VE MUHENDISLIK HIZM TIC LTD STI

EN 1993-6, 1991-3

0 gz 51 =F z 51l (1, 1) = 18 460/(0.008 0 148)) = 15644 27Tk /m

3 ]
=0 75=gxi” I Sk~
n=10.73=a v = Shh = = =

xx(h—2c) 2rx(h—2¢) | 2a(h—2c)
—— 1| /| Sink -

wherea= Distance betweentransverse stiffners

3 5| = 0.176 2rx0.176 ) 2m=0.176
=10.75 3 [ 621E-7=Simh? : —
7=10.73=6.000=0.008 /E.HIE ] < Sinh ( 2000 )/ Smh( 5000 ] 5000

6F ; pr<e. 6= 18 460=0.004 .
01 pr=— Ly tanh() = = =549T 426V | m?
: . 6.000=0.0082

Damage equivalent direct shear range:
ACEy =0 o E1+0 T E7= 15644277+ 5497 426 = 21141 703NV /m?

Ao .= Detail Category =1600008V EN 1993 —6Table8.10
=0, *(1+dwheer /L)=35242x(1+0.000/6.000) =35.242&V
Shear forcedueto bending

0.270
2x0.008 x0.00013

]= 16227 837

2 IH_K I}J'

T1=T><rf>-<b><[ )=35_242HD_D13HD_28DK(

Additionalshear stresses duetowheelconcentrated load
Ty=02%0 4 gz=02x15644.277=3128.855

Damage equivalent shearstress range:
Arpy=T1+2T,=16227 837+2=3128 855=22485 548
At = Detail Category = 1600008V EN 1993 —6Table8.10

D; = Ratiobetweentop flangeandweb EN 1993 —6(F-9.4)
vg xAa 3 v xAT 3 | 21141703 P ] 72485 54815
D;z[ﬁ E:] +[J5r E:] :[1 00021141 93] +[1 00022485 }48]

Aty \f 160000/1.250 160000/1.250

D; =0.00467 == 1.005atisfactory

Ao 17

Monday,05.August.2024 Page 2 of 2

Page: 28






