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Pos. t322 OnnonpoJieTHas 6aaka MSZ EN 1993-1-1

t322 — CrajgpHasg Oanka

[lporpamma mpenHa3HadeHa Ui pacuyéra MHOTOMPOJETHOW cTaimbHOM Oanmku cormacHo MSZ EN
1993-1-1-2005.

Bo3moxkHO 3ajaHue MIAPHUPOB, KOHCOJEH, MPUMBIKAIOUMX CTOEK, YIIPYIUX OMOp, YaCTUYHOIO WIIU
MOJHOTO 3alleMJICHHS KpallHUX OTOp.

MoryT 3amaBaThCsl paclpeiei€HHbBIE U COCPEOTOUYEHHBbIE Harpy3kd, a TaKKe TeMIlepaTypHbIe
BO3JICHCTBUS U Ocagku omop. Bo3moxeH yd€T cBOOOJHOTO M/MIM CTECHEHHOIO KpydeHUs OaiKku Mpu
CMELIEHHOM OTHOCHUTENIbHO BEPTUKAIBHOM MJIOCKOCTH CUMMETPUH TOJI0KEHUH HArPY3KHU.

Pacu€rHble coueTaHus yCUINN ONpenestoTcsl aBToMaThdecku, cornmacio MSZ EN 1990:2011.

PeanmmzoBanbl CUMMCTPUYHBIC IMPOKATHBIC W HCCUMMCTPUYHLIC CBAPHLIC CCUCHHUA U3 IIBCIIICPOB,
JAByTaBpa U K0p06a C BO3MOXXHBIM 3aJaHHUECM JOIIOJTHHUTCIIbHBIX ITOSACHBIX JIMCTOB.

PacueT npou3BOAUTCS 110 YIIPYrol UJIHM YIIPYro-IJIACTUYECKOM CXeMe ¢ mepepacipeieieHueM YCHIIUMT.
[TpoBoasTCs pacueTsl IPOYHOCTH U YCTOMYMBOCTHU TIIOCKOM (hopMBbI M3rnba Oanku.

Jnst 6anku ¥M3 MpoKaTHOIroO Mpoduis peanu3oBaH PEKUM M0oAOOpa MUHHUMAJIbLHO HOMEpa MpoQuis,
YIOBJIETBOPSIOIIETO YCIOBUSIM MPOYHOCTH M OTPAaHUUYEHUIO MPOTHO0B.
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Design scheme

M = 1 :45

N\
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A B
K 5.00 A

Supports support  t [em) Support  t fom]

Actions

1 Permanent llocTOSHHOE BO3IOEeNCTBUE
NIOCTOAHHOE -
2 Variable Kareropmua D: ToproeeHe Ojaolanu

nepeMeHHoe KarTeropma-D

Characteristics

1 1.35 0.85

2 1.50 0.70 0.70 0.60 adverse
Factor for reliability differentiation Krr= 1.00
Combination of actions by formula (6.10) EN 1990
Loads
Action 1 nocrodanHoe - ys = 1.35

M = 1 :40

Uniform 1 1 40.00
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Action 2 nepemMenHnoe Karteropuma-D yrf = 1.50

M = 1 :40
20
15
10
5
0
-5
-10 5.00 +
1 1

Uniform 20.00

Internal forces by linear elastic method

Action 1 moments Me1 [kNm]
M = 1 :40

17
34
51
68
85
102
119
125.00
Action 1 moments Mw corresponded to Me:1 [kNm]
M =1 :40
4
-4.97
Action 1 moments Mt corresponded to Me1 [kNm]
M =1 :40
4
(0]
-2
-4
-5.03



mb-Viewer sepcus 2021 - Copyright 2020 - mb AEC Software GmbH

Action 1 bimoments B corresponded to Mec1 [kNm2]
M = 1 :40

Action 1 shear forces Qec1 [kN]
M = 1 :40
100.00
81
54
27
0
-27
-54
-81
-100.00
Action 1 deflections fe1 [mm]
M = 1 :40
[0}
2
4
6
7.48
Action 1
1 0. .0 100 0 0. .0 1OO 0 0.
1 1. .8 0.0 5. .8 0.0 5.
1 2.50* 125.0 0.0 7.48 125.0 0.0 7.48
1 3.75 93.8 -50.0 5.33 93.8 -50.0 5.33
1 5.00 0.0 -100.0 0.00 0.0 -100.0 0.00
Action 2 envelope of moments Me1 [kNm]
M = 1 :40
0
9
18
27
36
45
54
62.50
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TEXCO®T

Loadung 2 envelope of shear forces Qe1 [kN]
M = 1 :40
50.00
42
28
14

-14
-28
-42

-50.00

Action 2 envelope of deflections fe1 [mm]
M =1 :40

w N KB O

Action 2

1 0.00 0.00 50.00 0.00 0.00 50.00 0.00
1 1.25 46.88 25.00 2.67 46.88 25.00 2.67
1 2.50%* 62.50 0.00 3.74 62.50 0.00 3.74
1 3.75 46.88 -25.00 2.67 46.88 -25.00 2.67
1 5.00 0.00 -50.00 0.00 0.00 -50.00 0.00

Support reactions

1 A 100.00 100.00
B 100.00 100.00
2 A 50.00 50.00
B 50.00 50.00
Load combinations Combinations of loads by p. 6.4.3 MSZ EN 1990:2011
Basis of structural design.
Moment M fundamental combinations [kNm]

M = 1 :40

35

70
105
140
175
210
245
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Moment Mw corresponded to moment M [kNm]
M = 1 :40
6.70

6

4

2

0

-2

-4

-6

-6.70
Moment Mk corresponded to moment M [kNm]
M = 1 :40
6.80

6

4

2

0

-2

-4

-6

-6.80

Bimoment B corresponded to moment M [kNm2]

M = 1 :40

-6.48

Shear force Q fundamental combinations [kN]
M = 1 :40

168
112
56

-56
-112
-168

-209.99

Deflections w quasi-permanent combinations [mm]
M =1 :40

0 o M N O
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Design combinations max min
of momets, shear Field x Mg g QE 4 WE d MEg g QE g WE d
forces & deflections [m] [ kNm] [kN] [mm] [ kNm] [kN] [mm ]
1 0.00 0.0 210.0 0.00 0.0 100.0 0.00
1 1.25 196.9 105.0 6.93 93.8 50.0 5.33
1 2.50%* 262.5 0.0 9.73 125.0 0.0 7.48
1 3.75 196.9 -50.0 6.93 93.8 -105.0 5.33
1 5.00 0.0 -100.0 0.00 0.0 -210.0 0.00
Combinations of Combination support max min
support reactions [kN] [ kN]
fundamental comb A 210.00 100.00
B 210.00 100.00
Beam crossection
Profile 35B4 I-beam, GOST R 57837—2017
M =1 : 5
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177 X
height h = 361lmm width b = 177mm
flan thick.t = 16.5mm wall thick. ty = 10.0mm
Section parameters area A = 92.9cm? 2nd. moment Ix =2.072e4d4cm?
ls.moment Sx = 651 cm® 2nd. moment I, = 1529 cm*
StV tors. It = 69.4cm? warp.const. I, =4.477e5cm®
pl.modul. Wp1=1.30e3cm3 warp. area o = 158.4cm?
shearArea A, = 40.8cm?
Material of the beam S 275N/NL
mod. elas. E = 210 GPa shear modul. G = 80.8 GPa
yield st. fy = 275 MPa shear str. fs = 159 MPa
Partial safety factors ymMo= 1 yu1= 1
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Calculation results beam of class 1 by MSZ EN 1993-1-1-2005.
Critic. combinations/ N act. coef. fields
1 1 1.35 1
2 1.50 1
Strength calculation max moment M = 262kNm is achieved in field 1
bimoment B = 6.48kNm?
in cross-section with x = 2.50m combination N 1

strength condition Bo/We/ (fy/ymo) + (M/W/ (fy/ymo))? =1.07 NOT COMPLETE!

Utilization factor by bending moment and bimoment [%]
M =1 :40

105
90
75
60
45
30
15

max shear force Q = 210kN in supp. B combin. N 1
corresp. moment M. = 6.8kNm
condition (6.17) Q/ (Ay*fs/ymo) = 0.46 condition completed

Utilization factor by shear force and torsion moment [%]
M =1 :40

98
84
70
56 145 .55 45.55
42
28
14

critical design situation are in the field N 1

in cross-section with x = 2.50m combination N 1

M = 262.5kNm Q= 0.0kN Mg, = 0.0xkHM B = 6.5kNm?
Condition (6.32) Mg = 18.8kNm Nf= 637.3kN TEf= 0.00MPa p=0.00
for top flange M¢/Mep1,ra+ (Ne/Ng,raq)2=1.16 COND. NOT COMPLETED!

Utilization factor by bending moment shear force & torsion moment [%]
M = 1 :40

112

80
64
48
32
16

Stability of beam critical combination N 1 max moment M 262kNm
Mcr = 287 .9kNm AT = 1.12 yrt = 0.53
condition (6.54) M/ (yrr*W*fy /ym1)=1.39 COND. NOT COMPLETED!
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M = 1 :40
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