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Redesign otthe metallic canopy for the electric railway station at Piraeus

Boulasikis Theodorogupervised by Avraamako$

Abstract

The object of this thesis is the analysis and dimensioning of a load bearing structure made
of steel, using a commercial analysis and design computgrgmno(SAP 2000 by CSI). The
structure is a metallic canopy coveritlte platforms and tracks of the railway statioin
AthensPiraeus Electric Railway@SAP) in Piraeus. The aim of this thesis is to study an
alternative canopy to the already existing, aading to modern standards and practices,
though in the same location and surrounded by the same buildings.

In the context of this project two alternative load bearing structures are considered, the
first consists of a frame with linear, malleable elersanftfixed section and classical frame
function (anchored braces) and the second with thireged frames and linear members with
welded sections of variable height.

Initially the study includes the determination, according the Eurocode's texts, of the
beaing load and the structure analysis. After a primary selection of sections, the intensive
quantity and distortion, which resulted from the analysis, were used afterwords to design the
sections of the canopy's members and to check those at the UltimatiéStare (ULS) and
the Serviceability Limit State (SLS)n addition to the latter, the ardeismic checks of
second order effects influence and damage limitation were carried. Fisaihye of the
structurebds bolted connesitn @ nAutaa ce sdkessi ghehldo
Analysis computer program.

Conclusively, a comparison between the two alternatives and the existing structure is
carried out based on the weight of the amount of steel needed as an indication of the cost of
the constructio and the redtuarising is that the most liglweight construction is the first
option with the anchored frames, followed by the second option with thehimged frames
and sathe existing structure is the most heavgight Moreover, the second optia@annot be
approved also owing to excess horizontal movement caused by the wind, which can be
overtaken by increasing the stiffness through the addition of buttresses to the junctions of the
frames.

The analysis and desi gn anectionhvere basad wrctheur e 6 s
Eurocodes 0, 1, 3 and 8 and the Greek National Appendices. Treei@ntic estimation was
based on Eurocode 8. The material used for the construction is structural steel S235.
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Material Property Data

General Data

I atenial Mame and Display Color |S235 .
b atenial Type |Steel ﬂ
b atenial Motes P oodlify/Show Motes. . |
Weight and Mazs Units

Weight per Unit Yolurme 785 |KN, m, C j

Mazs per Unit Volume

|zotropic Property D ata

bl odulus of Elasticity, E W
Poigson's Ratio, U lDSf
Coefficient of Thermal Expansion, A& W
Shear Modulus, G W
Other Properties for Steel Materials

Flinirnurn ield Stress, Fy W
Finirmumn T ensile Stess, Fu W
Effective Yield Stress, Fre W
Effective Tenzile Strezs, Fue W

[ Switch Tao Advanced Property Dizplay
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Steel Frame Design Preferences for EUROCODE 3-1993

Itern Description

Item Yalue
1 | Design Code EUROCODE 3-1933
2 |[Mult-Responze Caze Design Ervelopes
3 |Framing Type toment Frame
4 | Gammabd 11
5 | Gammabd1 11
E | Congider Deflection? Tes
7 | DL Limit, L ¢ 120,
8 | Super DL+LL Limit, L/ 120,
9 |Live Load Limit, L / 360,
10 | Total Limit, L/ 240,
11 | Total--Camber Limit, L/ 240,
12 | Pattern Live Load Factor 075
13 | Demand/Capacity B atio Limit 0,55

Set To Defaul Values

&l Iterns Selected ltems

Reset To Previous Walues

Al ke

Selected ltems |

Cancel |

E xplanation of Color Coding for Yalues

Blue: Default Value

Black: Mot 5 Default Walue

Red: “alue that has changed during

the current session
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Ground Type m 8?5 gggg Q
Soil Factor, 5 hzi j|:25 g:ll g%ﬁ
li 15 ¥nazs b/
Spectrum Period, Th lmi Function Graph
Spectrum Period, Tc |0.5 —
Spectun Period, Td lzi
Lower Bound Factar, Beta lﬂzi | I
Behavior Factor, q |'|57
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| Display Graph [ (37504 L 00384]
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1 0,521487 1,09£20 0,26337 1,0920 | 0,26337
2 0,494408 1,421E18 5,013E17 | 1,432E18 | 0,26337
3 0,494405| 6,27E20 0,5261 1,495E18 | 0,78947
4 0,48254| 6,892E19 0 2,184E18 | 0,78947
5 0,481964, 5,405E19 0,15194 2,724E18 | 0,94141
6 0,464242 3,644E17 3,449E19 | 3,917E17 | 0,94141
7 0,462882| 1,755E17 0,00345 5,672E17 | 0,94486
8 0,449815  0,44219 9,347E18 0,44219 | 0,94486
9 0,442734) 1,579E16 5,528E18 0,44219 | 0,94486
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10 0,441938 8,814E16 0,00147 0,44219 | 0,94632
11 0,346758 1,112E14 3,007E16 0,44219 | 0,94632
12 0,345888| 0,000001264 1,637E17 0,44219 | 0,94632
13 0,345837| 1,466E18 1,677E19 0,44219 | 0,94632
14 0,345757| 0,000000981 1,115E18 0,44219 | 0,94632
15 0,345753 9,235E18 1,786E17 0,44219 | 0,94632
16 0,339137] 0,03802 1,252E18 0,48021 | 0,94632
17 0,324426| 1,197E16 1,759E17 0,48021 | 0,94632
18 0,324245 1,086E15 | 0,000001737 0,48021 | 0,94632
19 0,317248] 8,917E18 8,462E20 0,48021 | 0,94632
20 0,317141] 2,604E17 | 0,000001031 0,48021 | 0,94632
21 0,3149D | 3,744E18 9,132E20 0,48021 | 0,94632
22 0,312981] 7,054E19 2,821E07 0,48021 | 0,94632
23 0,24964 | 4,021E14 7,088E16 0,48021 | 0,94632
24 0,233988 1,126E14 2,643E19 0,48021 | 0,94632
25 0,233177] 0,00238 8,863E17 0,48259 | 0,94632
26 0,229031] 1,489E10 3,091E16 0,48259 | 0,94632
27 0,229031] 5,636E14 2,793E16 0,48259 | 0,94632
28 0,229028| 5,788E11 8,018E17 0,48259 | 0,94632
29 0,229028 1,017E14 1,983E16 0,48259 | 0,94632
30 0,229024| 1,559E10 8,787E17 0,48259 | 0,94632
31 0,229024| 9,239E15 5,209E17 0,48259 | 0,94632
32 0,116856| 2,12E16 0,00542 0,48259 | 0,95174
33 0,115529] 9,423E17 8,81E18 0,48259 | 0,95174
34 0,115519] 3,122E17 0,00993 0,48259 | 0,96167
35 0,112622] 5,828E16 1,259E16 0,48259 | 0,96167
36 0,112486| 1,247E16 3,224E16 0,48259 | 0,96167
37 0,112201] 0,00055 2,884E15 0,48314 | 0,96167
38 0,110241] 1,957E16 4,438E18 0,48314 | 0,96167
39 0,108482 1,827E15 8,318E16 0,48314 | 0,96167
40 0,10808| 0,00074 1,346E17 0,48388 | 0,96167
41 0,107955] 4,078E15 0,0008 0,48388 | 0,96247
42 0,107694| 3,783E15 2,084E15 0,48388 | 0,96247
43 0,107693 3,13E14 0,00136 0,48388 | 0,96383
44 0,107359] 4,359E15 7,388E16 0,48388 | 0,96383
45 0,102516] 4,841E14 2,092E16 0,48388 | 0,96383
46 0,097593 5,145E15 2,159E16 0,48388 | 0,96383
47 0,096881] 2,008E14 0,00037 0,4838 0,9642
48 0,091884| 0,42787 6,644E15 0,91175 | 0,9642
49 0,089955| 2,038E14 0,00141 0,91175 | 0,96561
50 0,0864 | 2,552E15 1,36E15 0,91175 | 0,96561
51 0,086225 0,00143 5,357E16 0,91318 | 0,96561
52 0,086171] 6,79E17 4,712E15 0,91318 | 0,96561
53 0,085403| 4,546E16 1,32E15 0,91318 | 0,96561
54 0,084881) 7,034E14 | 0,00000368¢ 0,91318 | 0,96561
55 0,083943 4,832E15 4,541E16 0,91318 | 0,96561
56 0,083903] 5,381E07 4,736E16 0,91318 | 0,96561
57 0,083867| 4,773E15 2,526E15 0,91318 | 0,96561
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58 0,083418 3,156E13 0,0022 0,91318 | 0,96781
59 0,083274) 3,826E16 2,554E16 0,91318 | 0,96781
60 0,081621 0,00857 9,947E17 0,92175 | 0,96781
61 0,081365 7,277E13 0,00785 0,92175 | 0,97566
62 0,080829 3,223E14 1,514E17 0,92175 | 0,97566
63 0,077644, 1,294E13 | 0,00007292| 0,92175 | 0,97573
64 0,077581 7,78E12 0,0004 0,92175 | 0,97613
65 0,077576| 3,502E14 8,323E15 0,92175 | 0,97613
66 0,070318 2,402E12 4,272E15 0,92175 | 0,97613
67 0,070287| 3,573E13 5,046E15 0,92175 | 0,97613
68 0,070281 0,00013 7,18E14 0,92189 | 0,97613
69 0,06%51| 3,777E13 4,103E14 0,92189 | 0,97613
70 0,068084 4,246E12 | 0,00001367| 0,92189 | 0,97614
71 0,068083] 0,02996 1,615E15 0,95185 | 0,97614
72 0,068078 1,352E11 | 0,00004375| 0,95185 | 0,97619
73 0,068078 3,889E13 1,249E14 0,95185 | 0,97619
74 0,062229 1,016E12 2,227E15 0,95185 | 0,97619
75 0,058996 0,001 8,626E16 0,95284 | 0,97619
76 0,058889 1,568E13 7,845E16 0,95284 | 0,97619
77 0,055072 1,011E15 0,00256 0,95284 | 0,97875
78 0,055072 1,915E14 2,407E11 0,95284 | 0,97875
79 0,055067| 1,626E14 1,259E09 0,984 | 0,97875
80 0,055067, 1,986E13 3,609E13 0,95284 | 0,97875
81 0,055061) 5,377E15 | 0,00009199| 0,95284 | 0,97884
82 0,055061/ 8,069E14 4,826E14 0,95284 | 0,97884
83 0,054741) 0,00014 3,616E14 0,95299 | 0,97884
84 0,054113 7,273e15 | 0,00001236| 0,95299 | 0,97885
85 0,053061 2,086E13 5,787E15 0,95299 | 0,97885
86 0,05047| 1,273E13 1,668E14 0,95299 | 0,97885
87 0,05047| 2,431l 9,071E15 0,95299 | 0,97885
88 0,050468 9,325E12 2,03E15 0,95299 | 0,97885
89 0,050468 1,198E12 7,456E17 0,95299 | 0,97885
90 0,050467| 1,634E11 5,518E15 0,95299 | 0,97885
91 0,050467, 2,186E13 1,513E15 0,95299 | 0,97885
92 0,050368| 8,618E14 2,621E15 0,95299 | 0,97885
93 0,049874 1,749E12 4, 7E15 0,95299 | 0,97885
94 0,04947 | 3,901E15 0,00096 0,95299 | 0,97981
95 0,049083 0,00031 2,487E15 0,9533 | 0,97981
96 0,048361 0,00003486| 1,489E14 0,95334 | 0,97981
97 0,048275 1,025E14 0,007 0,95334 | 0,98681
98 0,048195 3,255E14 6,754E15 0,95334 | 0,98681
99 0,048192 7,167E14 9,235E14 0,95334 | 0,98681
100 0,048048 1,551F14 3,148E14 0,95334 | 0,9881
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a3 UklliBge e UUcce U} L 0r3 GUexnc@dg s @dddd Uz 1 3
Modes | Period UX uy uz SumUX | SumuUyY
Unitless Sec Unitless Unitless Unitless Unitless | Unitless
1 0,959645 0 0,45747 0 0 0,45747
2 0,930196, 3,41E19 0 1,639E20 | 3,413E19| 0,45747
3 0,929587 1,438E19 0,44469 1,027E20 | 4,85E19 | 0,90216
4 0,850843 1,151E18 | 2,772E20 | 4,707E20 | 1,636E18| 0,90216
5 0,84127 0 0,07523 4,942E20 | 1,639E18 | 0,97739
6 0,759232 1,87E18 9,135E19 | 8,611E19 | 3,509E18 | 0,97739
7 0,750221 8,437E18 0,00049 1,17818 | 1,195E17 | 0,97788
8 0,725312 0,31594 9,394E18 | 4,297E20 0,31594 | 0,97788
9 0,684611 1,249E17 3,77E18 5,371E18 0,31594 | 0,97788
10 0,681631 2,421E17 0,00049 6,435E18 0,31594 | 0,97837
11 0,419364 1,54E16 8,091E17 0,10263 0,31594 | 0,97837
12 0,419364 6,6E13 2,234E15 | 5,869E07 0,31594 | 0,97837
13 0,41936| 5,829E16 | 3,288E17 | 1,602E12 0,31594 | 0,97837
14 0,41936| 5,521E11 4,41E16 2,933E15 0,31594 | 0,97837
15 0,419356 7,335E18 | 7,637E16 0,00302 0,31594 | 0,97837
16 0,419356 7E-13 1,662E15 | 0,000000144 0,31594 | 0,97837
17 0,385272 2,183E16 | 9,282E18 0,05628 0,31594 | 0,97837
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18 0,363345| 6,402E16 | 7,892E17 0,09738 0,31594 | 0,97837
19 0,362694] 0,00157 7,456E16 | 4,616E16 | 0,31751 | 0,97837
20 0,145482| 1,033E16 0,00449 1,455E16 | 0,31751 | 0,98286
21 0,144388 1,351El16 | 2,217E19 | 5,735El6 | 0,31751 | 0,98286
22 0,144378 7,431E16 0,00794 1,663E14 | 0,31751 | 0,99081
23 0,140689 1,241E16 | 3,603E18 0,00011 0,3173 | 0,99081
24 0,140504) 9,572E16 | 1,142E17 0,00062 0,31751 | 0,99081
25 0,140493 0,00009708| 3,098E18 3,09E14 0,31761 | 0,99081
26 0,13265| 1,562E15 0,00019 | 4,498E15 | 0,31761 | 0,991

27 0,131645 9,129El16 | 1,766E16 | 6,798E15 | 0,31761 | 0,991

28 0,131613] 3,938E17 0,00047 1,61E15 0,31761 | 0,99147
29 0,129517] 1,363E15 | 1,303E1l6 0,00709 0,31761 | 0,99147
30 0,12837| 0,03345 1,162E16 | 7,331E15 | 0,35106 | 0,99147
31 0,127031] 6,022E18 | 5,158E17 | 5,171E16 | 0,35106 | 0,99147
32 0,124128| 0,07484 | 9,456E16 | 4,78E15 0,4259 | 0,99147
33 0,122248 2,654E16 | 4,96E15 0,0284 0,4259 | 0,99147
34 0,120535] 1,414E14 | 1,754E15 | 7,246E16 0,4259 | 0,99147
35 0,119966| 6,264E16 | 0,0000297| 4,373E15 0,4259 | 0,9915
36 0,117683] 7,534E17 | 4,996E15 0,03751 0,4259 | 0,9915
37 0,116219] 0,09461 | 3,838617 | 1,718E16 | 0,52051 | 0,9915
38 0,112014] 7,254E18 0,00087 1,141E15 | 0,52051 | 0,99237
39 0,107665 2,214E16 1,75E19 1,672E18 | 0,52051 | 0,99237
40 0,106663 0,42123 | 3,093E17 | 6,909E15 | 0,94174 | 0,99237
41 0,10653| 4,599E18 0,00226 | 6,339E16 | 0,94174 | 0,99462
42 0,105692 1,005E16 | 7,554E18 | 1,398E15 | 0,94174 | 0,99462
43 0,103615 1,804E15 | 3,156E16 0,00522 0,94174 | 0,99462
44 0,102755] 9,92E16 3,829E16 0,00251 0,94174 | 0,99462
45 0,099312 0,01677 2,696E16 | 2,266E16 | 0,95851 | 0,99462
46 0,097067| 9,31E15 8,4E-16 0,0076 0,95851 | 0,99462
47 0,089077| 1,948E14 | 7,706E15 0,00057 0,95851 | 0,99462
48 0,088993] 0,000004084 7,33E17 4,783E14 | 0,95852 | 0,99462
49 0,088993 3,565E14 | 1,289E15 0,00134 0,95852 | 0,99462
50 0,088889 1,941E15 0,00011 1,393E15 | 0,95852 | 0,9473
51 0,088839 1,224E14 0,00021 | 7,326E17 0,95852 | 0,99494
52 0,088837 8,303El1l6 | 1,322E15 | 4,474E18 | 0,95852 | 0,99494
53 0,08783| 1,836E14 0,0001 2,903E15 | 0,95852 | 0,99504
54 0,08749| 1,293E13 0,00034 1,008E14 | 0,95852 | 0,99538
55 0,08749| 1,146E13 | 4875E18 | 6,894E14 | 0,95852 | 0,99538
56 0,081412] 2,339E13 | 9,001E16 | 0,00000929Z7 0,95852 | 0,99538
57 0,080983 0,00015 | 5,983El6 | 1,974E14 | 0,95867 | 0,99538
58 0,080962 8,757E13 | 5,569E16 | 0,00001476| 0,95867 | 0,99538
59 0,070656| 7,146E13 | 0,00005159 1,69E14 0,95867 | 0,99543
60 0,070649 4,229E15 | 2,078E17 | 8,555E14 | 0,95867 | 0,99543
61 0,070649 2,326E13 | 0,00006652 8,685E15 | 0,95867 | 0,9955
62 0,069799 2,559E13 | 8,745E16 0,00074 0,95867 | 0,9955
63 0,069772 7,304E07 | 7,731E16 | 2,297E14 | 0,95867 | 0,9955
64 0,06971| 1,435E13 1,45E15 0,00105 0,95867 | 0,9955
65 0,06447| 1,85E12 |0,00002787 1,095E13 | 0,95867 | 0,99553
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66 0,063301] 0,00004913| 1,941E16 | 1,525E15 0,95872 | 0,99553

67 0,062994, 3,35E13 5,063E15 0,00136 0,95872 | 0,99553

68 0,062956| 7,172E15 | 8,796E1l5 | 9,621E14 0,95872 | 0,99553

69 0,062279 0,0011 1,762E15 | 1,618E14 0,95981 | 0,99553

70 0,061965, 1,601E13 | 6,144E16 0,00997 0,95981 | 0,99553

71 0,061785 1,879E13 | 5,409E15 | 9,846E15 0,95981 | 0,99553

72 0,061094, 2,619E13 | 2,157E15 0,01567 0,95981 | 0,99553

73 0,060679 0,00033 3,834E15 2,27E14 0,96014 | 0,99553

74 0,058985, 1,961E13 | 1,904E16 0,00344 0,96014 | 0,99553

75 0,058781] 0,0000778 | 2,02E15 2,132E14 0,96022 | 0,99553

76 0,058586| 2,913E14 0,00159 3,033E15 0,96022 | 0,99712

77 0,057708 1,474E13 0,00204 2,344E14 0,96022 | 0,99916

78 0,057056| 1,488E15 1,13E16 7,857E15 0,96022 | 0,99916

79 0,055824| 1,066E13 0,00073 2,976E15 0,96022 | 0,99989

80 0,041043  0,00133 1,121E16 | 7,541E14 0,96155 | 0,99989

81 0,037138 6,203E15 | 5,758E17 | 2,125E14 0,96155 | 0,99989

82 0,036266| 5,5F14 2,166E14 0,00065 0,96155 | 0,99989

83 0,035388  0,00093 7,253E15 | 6,558E14 0,96248 | 0,99989

84 0,034166| 1,35E13 1,186E14 | 5,437E13 0,96248 | 0,99989

85 0,033902 1,82E13 | 0,00004293 6,486E13 0,96248 | 0,99993

86 0,033724) 1,914E14 | 1,08%E-15 | 2,781F14 0,96248 | 0,99993

87 0,033668 2,374E16 | 0,00004166 1,157El14 0,96248 | 0,99997

88 0,033049 8,259E14 | 1,703E15 0,02176 0,96248 | 0,99997

89 0,033035, 9,269E14 | 3,265E15 0,00496 0,96248 | 0,99997

90 0,032687, 0,00035 6,242E15 | 2,106E13 0,96283 | 0,99997

91 0,030703 5,946E07 | 3,316E19 | 7,727E14 0,96283 | 0,99997

92 0,030032] 6,904E13 | 5,898E15 0,01197 0,96283 | 0,99997

93 0,029721 6,718k14 | 0,0000246| 2,53E13 0,96283 1

94 0,029675| 8,282E13 | 4,405E17 2,69E13 0,96283 1

95 0,029174, 0,00037 8,333E15 | 6,323E13 0,9632 1

96 0,027569  0,00043 2,253E15 | 6,016E13 0,96363 1

97 0,027444, 1,55E15 7,228E16 0,00294 0,96363 1

98 0,027227) 7,994E13 | 6,125E08 | 8,962FE13 0,96363 1

99 0,026416| 1,715E12 | 3,222E16 | 7,508E13 0,96363 1

100 0,023148 1,259E18 1,9%E-16 1,411E14 0,96363 1
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1A Steel Stress Check Data FUROCODE 3-1993 3

Fezultant Shear

Rezulkant Mament

R ezulkant Axial Force

Fil=
Unitz |[KM.m.C =
EURDCODE 3-1993 STEEL SECTION CHECK
Combo = ULS2
Units =: KN, m, ©
Frame @ 3 Design Sect: UAR2
¥ Mid |- 11,888 Design Type: Brace
¥ HMid : 5,688 Frame Type : Moment Resisting Frame
Z Mid : 11,7088 Sect Class : Class 1
Length : 108,628 Hajor Axis : 8,808 degrees counterclockwise from local 3
Loc - 5,314 RLLF : 1,888
Area : a,812 SHajor : 8,882 rHajor : 8,284 AUMajor: @,0885
IMajor : 4,828E-B4 SHinor : 2,142E-04 FHinor : 8,043 AUMinor: 8,805
IHinor = 2,142E-85 ZHajor : 8,802 E : 2108808608608, 080
Ixy : 8,888 ZHMinor : 3,368E-84 Fy : 2356688, 808
STRESS CHECK FORCES & MOMENTS
Location P H33 H22 uz2 u3 T
5,314 -57,348 90,434 -9,355 -9,141 0,068 0,083
PHM DEMAND/CAPACITY RATID
Governing Total P MHajor MHinor Ratio Status
Equation Ratio Ratio Ratio Ratio Limit Check
(5.5.4) 0,793 = 08,182 +  B8,606 + | 8,005 0,950 0K
AXIAL FORCE DESIGH
Fc or Ft Hc .Rd Ht .Rd Hb33.Rd Hb22.Rd
Force Capacity Capacity Major Minor
Axial -57,348 314,343 2478,182 2245 ,746 314,343
MOMENT DESIGH
H.5d Hc .Rd Hu .Rd Hb .Rd
Homent Capacity Capacity Capacity
Major Homent 99,434 468,718 468,718 150,618
Minor Moment -8,355 F1,782 ¥1,782
K L k k1t c1
Factor Factor Factor Factor Factor
Major Homent 1,088 1,008 1,008 8,917 1,080
Hinor Moment 1,888 1,808 1,888
SHEAR DESIGH
U.5d U.Rd Stress Status Tu
Force Capacity Ratio Check Torsion
Major Shear 9,141 629,849 8,815 0K 8,888
Minor Shear 8,868 657,829 8,888 0K 8,088
o ° o . e (SR - o
Fces3) s Yagld Usoaasi sYeoitleddUsd o050 Uds

Shear ¥2
-56,858 kKM
at 0.00000 m

Moment M3
99,4338 EM-m
at5. 31413 m

Axial
-E3ET1I KM
at 000000 m

Fce568Jps Uoy Yee UUU UsWdldlmiat mg xtUolBalgy o5 U Uds
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I Steel Stress Check Data EUROCODE 3-1993 3

File:
Units |KM. m,C =
EUROCODE 3-1993 STEEL SECTIONH CHECK
Combo = ULSA1
Units : KM, m, ©
Frame @ Gf Design Sect: metavldokleft
® HMid = 22,888 Design Type: Brace
¥ Hid |z 15,4888 Frame Type : Homent Resisting Frame
2 Mid = 11,788 Sect Class :| Class 1
Length : 18,628 Major Axis : 8,088 degrees counterclockwise from local 3
Loc - 18,628 RLLF : 1,888
Area : 8,821 SHajor : 8,084 rHajor : 8,235 AVHajor: 8,887
IMajor : @,881 SHinor : 7,5085E-84 riinor : 8,873 AUMinor: 8,613
IMinor = 1,126E-84 ZHajor : 8,885 E : 21ppB60AGA, AB
Ixy - @,888 ZMinor : 8,881 Fy : 2350080, 008
STRESS CHECK FORCES & MDMEHTS
Location M33 M22 uz2 u3 T
18,628 —9&,566 -482,876 2,772E-BY 92,863 -6,317E-84 -7 ,700E-84
Pl DEMAND/CAPACITY RATIO
Governing Total P HHajor HHinor Ratio Status
Equation Ratio Ratio Ratio Ratio Limit Check
(5.5.4) 0,788 - 8,878 + 0,718 + 0,000 8,950 0K
AXIAL FORCE DESIGH
Fc or| Ft Hc.Rd Ht.Rd Hb33.Rd Hb22 .Rd
Force Capacity Capacity Hajor Hinor
Axial —924,566 1346 ,656 4486 ,364 4802 ,972 1346 ,656
HOHENT DESIGH
H.5d Mc.Rd Muv . Rd Mb.Rd
Homent Capacity Capacity Capacity
Hajor Homent -482,876 18681,428 18681,428 662,655
Hinor Homent 2,772E-84 244 186 244 186
K L K k1t c1
Factor Factor Factor Factor Factor
Hajor Homent 1,000 1,000 1,004 8,985 1,880
Hinor Homent 1,808 1,808 1,808
SHEAR DESIGH
U.5d U.Rd Stress Status Tu
Force Capacity Ratio Check Torsion
Hajor Shear 92,063 214,064 8,113 0K 0,000
Hinor Shear 6,317E-84 1541,788 8,808 0K 8,808

FceBm 3 Yagld Usoeasi sgeoitleddUsd osU Uds 2

Resultant Shear

Shear ¥2

92 063 kM

at 1062826 m

Rezultant Moment

Moment M3
-A82 8757 KM-m
at 1062326 m

94



Resultant Axial Force

Asal

-394 BEE KM

at 1062826 m

FceBs8posUo) Yee UUU UsWdldlmiot mg etUotBdfalig oo U Uds 2
542 | AuwzAzY 2t 1 z1 AY Q1 Aodw

T EUda “~ 31 0d UsUesaUsUsse aild: o )
. K eaycddaHEBlte Ufletee lUgliesUsed "~UjpeOWad -~ Uy
Us ¥3650eceU "~ aUdalBlsleold Ui gl atilhisieg Ulicesfd UY a2 Ug G

i Steel Stress Check Data EUROCODE 3-1993 El

Filz
Urits |KM.m.C =
EURODCODE 3-1993 STEEL SECTION CHECK
Combo = ULS1
Units =: KN, m, C
Frame = 62 Design Sect: HE368B
X HMid = 22,888 Design Type: Column 3
Y Mid - 20,008 Frame Type : Homent Resisting Frame
Z Mid : 4,958 Sect Class : Class 1
Length | 2,988 Major Axis : 8,088 degrees counterclockwise from local
Loc - 9,000 RLLF - 1,000 "‘—’—r
Area : 6,018 SHMajor : 9,002 rHajor : 8,154 AVHajor: @,085
IHajor : 4,319E-B4 SHinor : 6,760E-8% rHinor : 8,075 AUMinor: @,811
IMinor = 1,814E-84 ZHajor : 0,803 E : 210808000808, 00
Ixy : 8,080 ZHinor : @,861 Fy : 2350008,000
STRESS CHECK FORCES & HMOMENTS
Location P H33 H22 uz2 U3 T
9,700 -1686,189 263,413 8,451E-84 -56,763 -8,8083 7 ,331E-84
PHHM DEMAND/CAPACITY RATIOD
Governing Total P Miajor HHinor Ratio Status
Equation Ratio Ratio Ratio Ratio Limit Check
(5.5.4) 8,571 F a,879 + 8,492 + 68,0808 8,958 oK
AXIAL FORCE DESIGH
Fc or Ft Nc .Rd Nt .Rd Nb33.Rd Nb22.Rd
Force Capacity Capacity Major Hinor
Axial -1686,189 1338,380 3866,818 3868 ,475 1338,380
MOMENT DESIGH
H.3d Mc . Rd My .Rd Mb . Rd
Homent Capacity Capacity Capacity
Major HMoment 263,413 573,186 573,186 522,618
Hinor Homent 8,451E-84 220,473 220,473
K L k k1t c1
Factor Factor Factor Factor Factor
Major HMoment 1,888 1,008 8,983 8,976 2,788
Minor HMoment 1,888 1,088 8,998
SHEAR DESIGH
U.3d U.Rd Stress Status Tu
Force Capacity Ratio Check Torsion
Major Shear 56,763 555, B4k 0,162 oK 0,000
Hinor Shear 8,883 1387 ,609 2,0832E-06 0K 8,808

FceBdd) sYagld g sGUgdeicldlad 295U Uds 1
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Fezultant Shear
Shear ¥2

-BE,7TEI KM
at 9,90000 m

R ezulkant Moment

Moment M3

2634133 KM -m
at 3,90000 rm

R ezulkant Axial Force

Axial

125179 KN
at 0,00000 m

o

FceslhpsUo) Yee UUU UstaUs'8gd s dt UoUdL 3

T BUd uU0030WaaUaUsoe ai Gd:

¢e iyed Udd tsUUeseed e (hinWoly sbegl00laleo ) Berds af
Uddg Ummpad@omao EUs g elGUiavyeU Ues “~Yeed Urs
2smma Us Ue ~ Y66 dgnmle g ome jliegalic Ulssed Uy a” Ux
U Ues ¥3650eU ~aUdlisle UodigsUe&aUhygs ugy
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3 Steel Stress Check Data, EURDCODE 3-1993 3

File

EUROCODE 3-1993 STEEL SECTION C
Combo @ ULSA1
Units : KN, m, C

Frame |z 62 Design
® Hid - 22,888 Design
Y Mid : 28,0008 Frame
2 Mid |- 4,958 Sect C
Length : 9,980 Major
Loc : 9,988 RLLF

Airea : 8,823 SMajor
IMajor = @,0881 SHinor
IMinor : 1,126E-84 ZMajor
Ixy : 8,088 ZMinor

STRESS CHECK FORCES & MOMEWTS

Location P
9,988 -123,129
PHM DEMAND/CAPACITY RATIO
Governing Total
Equation Ratio
(5.5.4) 8,748
AXIAL FORCE DESIGH
Fc or Ft
Force
Axial -123,129
MOMENT DESIGH
H.5d
Homent
Major Homent 482 878
Hinor Moment 8,184E-04
K
Factor
Major Homent 1,008
Hinor Homent 1,000
SHEAR DESIGH
U.5d
Force
Major Shear 57,793

Hinor Shear 8,267E-05

HECK

Sect: metavlkol
Type: Column

Type : Homent Resisting Frame
lass : Class 1
Axis : 8,008 degrees counterclockwise from local| 3
: 1,0888
: 8,004 rHMajor : 8,238
: 7,509E-04 rMinor := 8,871
: 8,885 E : 2100000800, 00
: 8,881 Fy : 235000,000
H33 H22 u2 U3
482,878  8,18L4E-D4 -57,793 -8,267E-085
P MHajor MHinor Ratio
Ratio Ratio Ratio Limit
= 8,881 + 8,667 + 8,888 8,958
Hc.Rd Ht.Rd Hb33.Rd Hb22.Rd
Capacity Capacity Major Minor
1527 ,773 4886 ,818 4336,968 1527 ,773
HMc.Rd Hw .Rd Hb.Rd
Capacity Capacity Capacity
1041 ,477 1041 ,477 710,481
246,349 246,349
L k k1t c1
Factor Factor Factor Factor
1,008 1,082 0,982 1,880
1,000 1,004
U.Rd Stress Status Tu
Capacity Ratio Check Torsion
1617,588 8,857 0K 0,800
1541 ,788 0,008 0K 8,000

AVHMajor: @,008
AVMinor: 8,013

Urnits |EM.m.C =

Status
Check
DK

Fcesll) s Yagld

Resulkant Shear

R esultant kament

Resultant Axial Force

FceBslZpoUosy Yee UUU

g edUgdeicldied os5U Uds 2

Shear ¥2
A7 A3 KM
at 3.90000 m

Moment M3
482 8783 KM-m
at3,30000 m

Amal
141,358 KN
at 000000 m

U3g0Ualtedg 1 e WHaiffi go s U Ud 3
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I Steel Stress Check Data EUROCODE 3-1993 X
File
Unitz |KM. m,.C =
EUROCODE 3-1993 STEEL SECTIOM CHECK
Combo = SEISH4
Units : KH, m, C
Frame - 719 Design Sect: 2L88K12/28/ [ e
X Hid = 28,875 Design Type: Brace I
¥ Hid : 8,888 Frame Type : Homent Resisting Frame
Z Hid @ 1,238 Sect Class : Class 2 T
Length - 3,788 Major Axis : 8,888 degrees counterclockwise from local 3
Loc - 1,858 RLLF : 1,888
fAirea : 8,884 SHajor : 3,6M1E-8% rHajor :| 8,824 AVHajor: 8,882
IMajor :@ 2,834E-86 SHinor : 6,886E-0% rHinor : 9,042 AVHinor: 6,082
IMinor = 6,197E-06 ZMajor : 6,6HBE-B5 E : 2188868006,88
Ixy : 8,888 ZHinor - 1,220E-04 Fuy : 2358688,088
STRESS CHECK FORCES & MIJMEHTS
Location 323 22 uz2 u3 T
1,850 —29,839 8,357 -8,564 0,000 -8,217 -h,781E-04
PHH DEMAND/CAPACITY RATIO
Governing Total P HHajor MHinor Ratio Status
Equation Ratio Ratio Ratio Ratio Limit Check
(5.5.4) 8,258 = | B8,145 +  @,064 + | 0,042 8,950 0K
AXIAL FORCE DESIGH
Fc or Ft Hc . Rd Ht.Rd Hb33.Rd Hb22.Rd
Force Capacity Capacity Major Minor
Axial -29 839 206,266 763,323 206,266 436,529
HOMENT DESIGH
H.3d Mc . Rd My .Rd Mb . Rd
Homent Capacity Capacity Capacity
Major Homent 8,357 7,778 7,778 7,778
Hinor Homent -8,564 14,718 14,718
K L K K1lt G1
Factor Factor Factor Factor Factor
Major Homent 1,600 1,000 1,391 1,000 1,000
Hinor HMoment 1,808 1,808 1,891
SHEAR DESIGH
U.3d U.Rd Stress Status Tu
Force Capacity Ratio Check Torsion
Major Shear 0,000 236,819 0,000 0K 0,000
Minor Shear 8,315 196,609 0,002 oK 0,000

Fcesl3) s Yogld

R esult

FcesldpoyYoy Use U

98

ant &xial Force

tsUo¥3aaeg

Cco

Ues g
Axial
23.E KN
23432 kKM
at 0.00000 m
i 3U0Uesdd Udd
1
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IR Steel Stress Check Data EUROCODE 3-1993 X

File

Combo
Units

Frame
¥ Hid
Y Hid
2 Hid
Length
Loc

Area
IMajor
IMinor
Ixy

: 722
: 28,875
: @,000
: 3,713
: 3,700
: 1,858

: 8,004
: 2,834E-86
: 6,197E-B6
: 8,008

EUROCODE 3-1993 STEEL SECTION CHECK
: SEISHY4
: KN, m, C

Design Sect:
Design Type:

Frame Type :
Sect Class :
Major Axis :
RLLF H
SHajor : 3,6
SHinor : 6,8
ZHajor : 6,6
ZHinor : 1,2

STRESS CHECK FORCES & MOMENTS

Location P
1,858 -29,138 a,
PMHM DEMAMD/CAPACITY RATIO
Governing Total
Equation Ratio Ra
{(5.5.4) 8,277 = @,
AXIAL FORCE DESIGH
Fc or Ft Hc
Force Capac
axial -29.138 286,
HOMENT DESIGH
H.Sd Hc
Moment Capac
Hajor Homent 8,357 7.
Hinor HMoment -1,/805% 14,
K
Factor Fac
Hajor HMoment 1,000 1,
Minor HMoment 1,000 1,
SHEAR DESIGH
U.5d U
Force Capac
Major Shear 8,000 236,
Minor Shear 8,373 196,

2L80X12/20/
Brace

Uritz [KM, m, C -

: Moment Resisting Frame
Class 3
08,008 degrees counterclockwise from local 3
1,800
41E- 085 rHajor : 8,824 AVHajor: @,0882
S6E-05 rHinor : 8,842 AUHinor: @,8082
88E- 85 E : 21900600688, 00
20E- By Fy : 23508080, 888
H33 H22 u2 u3 T
357 -1,0805% 8,008 -8,373 8,083
P MHajor HHinor Ratio Status
tio Ratio Ratio Limit Check
v+ | @,862 + | 0,072 0,950 0K
-Rd Nt .Rd Nb33.Rd Nb22 .Rd
ity Capacity Hajor Minor
266 763,323 206,266 436,529
-Rd Hu .Rd b . Rd
ity Capacity Capacity
778 7,778 7,778
718 14,718
L k k1t C1
tor Factor Factor Factor
[]i]5) 1,382 1,000 1,008
aee 1,052
-Rd Stress Status Tu
ity Ratio Check Torsion
219 8,008 0K a,e0688
6Ga9 8,002 0K a,e0688

Fcesl8) s Yogld

R ezulkant Axial Force

FceslBposyYoy, Use U

tsUo¥vysaeg U

6 d

Axial
22,086 kN
-30.403 KM
at 0,00000 m
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I Steel Stress Check Data EUROCODE 3-1993 X

Osfd ~ Uy

gudUe

o
C“Q
(.

File
Urits |EM.m,C
EUROCODE 3-1993 STEEL SECTIDH CHECK
Combo : SEISH4
Units : KM, m, C
Frame @ 642 Design Sect: 2L88X12/28/ [ Mg
X Hid = 1,375 Design Type: Brace N
¥ Mid = 15,833 Frame Type : Homent Resisting Frame _}
Z Mid = 11,488 Sect Class : Class 3 T
Length : 3,271 Hajor Axis : 8,888 degrees counterclockwise from local
Loc 3,27 RLLF : 1,088
Area : 6,004 SHajor : 3,641E-85 rHajor : 8,024 AVHajor: @,082
IMajor : 2,034E-06 SHinor : 6,886E-85 Fiinor : 0,042 AUHMinor: 6,082
IHinor : 6,197E-86 ZHajor : 6,688E-85 E : 210080088, 00
Ixy : 6,008 ZWinor : 1,228E-84 Fy : 235080, 000
STRESS CHECK FORCES & MOMENTS
Location P H33 H22 uz2 u3 T
3,271 -14,884 8,808 -2,171 8,888 -8,864 2,371E- B4
PHH DEMAND/CAPACITY RATIOD
Governing Total P MMajor MMinor Ratio Status
Equation Ratio Ratio Ratio Ratio Limit Check
{5.5.4) 8,218 = 08,059 +  @0,0800 + | 0,150 0,950 0K
AXIAL FORCE DESIGH
Fc or FEt Nc .Rd Nt .Rd Nb33.Rd Nb22.Rd
Force Capacity Capacity Major Hinor
axial -14 884 250,291 763,323 250,291 488,023
HOMENT DESIGH
H.3d Mc . Rd My .Rd Mb . Rd
Homent Capacity Capacity Capacity
Hajor Homent 0,000 7,778 7,778 7,778
Minor Moment -2,171 14,718 14,718
K L k K1t C1
Factor Factor Factor Factor Factor
Major Homent 1,000 1,000 1,142 1,000 1,000
Minor HMoment 1,088 1,008 1,018
SHEAR DESIGH
U.3d U.Rd Stress Status Tu
Force Capacity Ratio Check Torsion
Major Shear 8,808 236,819 8,808 0K 8,808
Hinor Shear 0,144 196,609 0,081 0K 9,000

FceBld| 3 Yogld UsUovysaeg Uesg 6} achaibeiagligl Ggsalydle

Resultant Axial Force

Asaal
10,544 KM
15,052 KM
at 000000 m

FceslBposyYoy UseU Uss

oed Uis3Uedd Udd UsUpvssalg U
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I Steel Stress Check Data EUROCODE 3-1993 X

File:
EUROCODE 3-1993 STEEL SECTION CHECK
Combo - SEISHY4
Units : KM, m, C
Frame : 632 Design Sect: 2L88X12/28/
X Wid : 1,375 Design Type: Brace
¥ Mid : 12,588 Frame Type : HMoment Resisting Frame
Z Wid : 12,6008 Sect Class : Class 3
Length :@ 3,271 Major Axis : 0,000 degrees counterclockwise from local 3
Loc D 2,884 RLLF : 1,888
Area : 8,804 SHajor : 3,641E-85 rHajor : 8,824
IMajor = 2,B34E-B86 SHinor : 6,886E-85 rHinor : 8,842
IMinor = 6,197E-86 ZHajor : 6,688E-85 E : 2160600800, 88
Ixy : 8,880 ZHinor : 1,228E-84 Fuy : 2350800,0808
STRESS CHECK FORCES & HWOMENTS
Location P H33 H22 uz u3
2,804 -15 , 455 0,000 -1,765 0,000 -8,122
PHH DEMAND/CAPACITY RATIO
Governing Total P HHajor MMinor Ratio
Equation Ratio Ratio Ratio Ratio Limit
{(5.5.4) 8,185 = 8,862 + 8,808 + 8,123 8,958
AXIAL FORCE DESIGH
Fc or| Ft Hc.Rd Nt .Rd Hb33.Rd Hb22 .Rd
Force Capacity Capacity Major Minor
Axial -15 , 455 250,294 763,323 250,294 488,027
HMOMENT DESIGH
M.5d Mc.Rd My .Rd Mb . Rd
Homent Capacity Capacity Capacity
Major Homent 4,888 7,778 7,778 7,778
Hinor Moment -1,765 14,718 14,718
K L k K1t c1
Factor Factor Factor Factor Factor
Major Moment 1,800 1,000 1,148 1,080 1,000
Minor Moment 1,088 1,080 1,828
SHEAR DESIGH
U.sd U.Rd Stress Status Tu
Force Capacity Ratio Check Torsion
Major Shear 4,888 236,819 8,008 0K 8,808
Hinor Shear 8,145 196,609 8,801 0K 8,888

Urits |KN.m.C =

AVHajor: @,882
AVHinor: 8,082

T
-1,746E-8Y

Status
Check
114

Fce31%) 3 Yagldq

Resultant Axial Force

tsUo¥saaeg

Us g

Fces2bpoayYoy Use U

Auaial

9,056 KM
15,533 KM
at 0,00000 ra

sUedd Udd

tsUo¥3aag
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I Steel Stress Check Data EUROCODE 3-1993 X
File:
Uitz |KM. m. T =
EUROCODE 3-1993 STEEL SECTION CHECK
Combo = UL3L
Units = KN, m, C
Frame :© 18 Design Sect: HE248A
% Hid - 38,258 Design Type: Beam 5
Y Hid : 9,888 Frame Type : Moment Resisting Frame
Z Hid = 9,988 Sect Class : Class 1
Length : 5,508 Major Axis : 0,008 degrees counterclockwise from local 3
Loc : 3,888 RLLF : 1,888
Area : 8,008 SHajor : 6,758E-B4 rHajor : @,181 AVHajor: 8,882
IMajor :@ 7,763E-B5 SHinor : 2,388E-84 rHinor : 8,868 AUHMinor: 8,885
IMinor : 2,769E-B5 ZHajor : 7,458E-B4 E : 219000000, 08
Ixy : 8,808 ZHinor : 3,528E-84 Fy : 235000, 000
STRESS CHECK FORCES| & MOMENTS
Location P M33 H22 Uz U3 T
3,000 -6,526 3,052 0,000 0,203 0,000 -4,981E-04
PHM DEMAND/CAPACITY RATIOD
Governing Total P HHajor HHinor Ratio Status
Equation Ratio Ratio Ratio Ratio Limit Check
(5.5.4) 8,038 F 8,087 + 8,823 + 8,080 8,958 0K
AXIAL FORCE DESIGH
Fc or FU Nc.Rd Nt.Rd Nb33.Rd Nb22.Rd
Force Capacity Capacity Hajor Hinor
Axial -6,526 909,577 1648,727 1387 ,629 089,577
MOMENT DESIGH
M.5d Mc .Rd My .Rd Wb .Rd
Homent Capacity Capacity Capacity
Hajor Homent 3,852 159,159 159,159 132,523
Hinor Homent 8,008 ¥5,2008 75,208
K L k K1t C1
Factor Factor Factor Factor Factor
Hajor Moment 1,000 1,000 1,004 1,000 1,000
Minor Homent 1,008 1,068 1,008
SHEAR DESIGH
U.5d U.Rd Stress Status Tu
Force Capacity Ratio Check Torsion
Hajor Shear 8,283 212,767 8,861 0K 8,808
Hinor Shear 8,008 592,046 8,008 0K 8,000
A o o r ™| . o . e .
Fce52l) s Yogldq oaUGUadaeddi o09U Uds 1
Resultant Azial Force
Axial
-E52E KN
at 000000 m

Fces322poyYoy UseU Usze3s9oed
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I Steel Stress Check Data EUROCODE 3-1993 3
File:
Urits |EN.m,C =
EUROCODE 3-1993 STEEL SECTIDN CHECK
Combo = SEISH4
Units = KH, m, C
Frame : 6 Design Sect: HEZ48A
X Mid = 8,258 Design Type: Beam B
Y Hid : 0,808 Frame Type : Homent Resisting Frame
2 Hid : 9,988 Sect CGlass : Class 1
Length - 5,588 Major Axis : 8,888 degrees counterclockwise from local 3
Loc : 3,888 RLLF : 1,888
Area : 8,808 SHajjor : 6,758E-84 rHajor : 8,181 AVHajor: 8,882
IHajor : 7,763E-8% SHinor : 2,3088E-04 rHinor : 08,060 AVHMinor: 8,805
IMinor : 2,769E-8% ZHajjor : 7,45BE-8Y4 E : 2106000088,088
Ixy : 8,888 ZHinor :© 3,520E-04 Fy : 235800,0808
STRESS CHECK FORCES & HMOMENTS
Location P M33 H22 u2 u3 T
3,888 -15,971 2,261 8,888 8,151 8,808 -8,887
PHH DEHAND/CAPACITY RATIO
Governing Total P HHajor MHinor Ratio Status
Equation Ratio Ratio Ratio Ratio Limit Check
(5.5.4) 0,835 = | @,018 + | 8,017 <+ | B,000 8,950 0K
AXIAL FORCE DESIGH
Fc or Ft Hc|.Rd Ht.Rd Nb33.Rd Hb22.Rd
Force Capacity Capacity Hajor Hinor
Axial -15,971 909,577 16408,727 1387,629 989,577
HOMENT DESIGH
H.3d Hc|.Rd My . Rd Mb.Rd
Homent Capacity Capacity Capacity
Hajor Homent 2,261 159,159 159,159 132,523
Hinor Homent 8,800 ¥5 20808 75,2088
K L 3 k1t c1
Factor Factor Factor Factor Factor
Hajor Homent 1,088 1,888 1,818 1,088 1,008
Hinor Homent 1,008 1,068 1,828
SHEAR DESIGH
U.3d U.Rd Stress Status Tu
Force Capacity Ratio Check Torsion
Hajor Shear 8,151 212,767 8,801 1] 4 8,008
Minor Shear 0,000 592, 046 0,000 0K 0,000
1A o O 7 o = o . - P
Fce523) 3Yagld oaUGUadaieddi o950 Uds
Resultant Axial Force
Axial
18,228 KN
-15.971 EM
at 0,00000 rn
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GgsugUaeh GRHyUstdd "6g GUas3U0OUUs ~ Uy UsayvYUx Uc
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h- vd Us b¥Yjaed Gspegeljeﬂlfﬁf‘osoﬁb@&ﬂy{bﬁﬂﬂs aUs Us
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aUGyaUse 4.5.-98kNmUg cbd " WdlpUdé h UsUacosafl Gga3

Uys Uie U 9GUsUs 3.

¢ e assc{Uh ey Uae GUyoqdd GU GgatgyesUUUs sl
YaUge9gU Uds y3369U0 hHUsedda Uy Gg@adepPgigUUqyU
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EFUds B osUese 7FUUYGUUG jJ GUscalUd eUaUUL3U0Us

T d=0:9+00:S+Ge¥oW(@i 4 96 993dUR Us cohss)

T d=0:9+0W+0odo,S(@1 4 96 293dUh e YsUead)

T EgsugUbGehd U UUs 08 g8ollkesi e eU alily ocall 3ty ve y 3
Gg3UU0xd0e e & ae dMijasi6kicmp &y, g=28kNcm. B o

UUaUgUUGUg’ UasUs UgeUsydUUyUd U Usd Us
deg U ;jed UU a¥Uy "e6g GUas3U0UUUs "~ Uy UsavyUrx.

FgsiltigUblehd U tgaeUse UU Gaeay UaU "jed UU oY
0=069+ 9015+ Jod 0,WU q=135g +150s+0®,60w

= [1,35(0158+ 0,501) + 1,500,069 cos19,799 = 2,35kN/m

=[1,35(0,158+0,501) +1,50(,069sin 9,799 = 0,84kN/m

FgalgUlehd eU tglieUse UU Gey UaU “yedg U0 - v:
q :gGg +gQ,1W+gQ’2yo’ZS U CI ::Loog +1,50/V+ 0,505

= [1,00(0158+0,501) - 1,50(3,28]c0s19,799 = - 4,30kN/m

=[1,00(0158+0501)[siM9799 =0,22kN/m ( @ Y3 Uead i
GUyodd, Y3 U U &rGGGE UGG Wgw)s UG dU

e

shox sL"JoYa(}g”byaegg ovYeydd GUss UGdUse ¥
U saycddalU 30 Uese sadUUddUa UsegltUefigg) §sllss
UUocoativys. zU byYdd UgyUgoalUaelagaladnUeedgUds 00U o
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Mgy =qZL2/8

Mg, =007, LG 00 UseaoeUUU

Mg,=q,L2/800d GU0eysad Udd 3UasUd

1T ¢yescsguld

Ve, =0,L72

Vo, =3q,L/800sd Uey UaUd 80dyaszUsd

Vo, =5q,L/800d eUGUddyddepbeadUd
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D y
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R, =10q,L/8GUd e U0UGU
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UoaUUsee UasUs oaUUdoeyald 1

ioU Ue UglteUse GgsltugUleh U Gey UalU "j3ed UU o

T Ne " yd aoY¥Yeydd
Mgy, =2350,5 /8 =888kNm = 888kNcm

ca, =007® 8455/ 2)° =1,24kNm = 124kNemii UU Uz e aoe UUU
M, =084d55/2)* 18=222kNm=22kNcm( Ud @ Uey sad Udd 3 Uas Ud

T gyesegtUd
Ve, , = 2.35(55/ 2= 6,46kN

Vg, =3M84d55/2)/8=087kN0G Usd Usy UaUd GUdy azUsd
Vg, =5®84d65/2)/8=244kN 0 Ud e U0 Uddy ddes dadUgd
T j3UstyyYUsd GUsd %UdyazUsd GUd usUidgshld

R, =3®384Q2,75/8=087kN & Us d Ue;DaOg’ 80dyasUsgd
R, =10M®84(2,75/8=289%kN 0 Ud ¢ idyadtdesgbadUd

Co
Co
Ce

AU Usoahd yoaUoced UsUsced GU utsUsessoee aYey(

M M
Ed,y + Ed,z
IvleI,Rd,y I\/IeI,Rd,z
Iled,y + I\/IEd,z _ I\/IEd,y + I\/IEdz _
M el,Rd,y M el,Rd,z W9|~y fy WE' z fy

¢1

gMO gMO
= 88&Nem 22ZNem 5 g15¢1
1087cm® @35kN/cm®  16,66cm” @35kN/cm
1,00 100
B yaUoeced UaszUs 8)sUshdg, Uese¥Y yecUs ejdlises’
"aobllhd yaUoeced dU eUU3s U BUBUshHUqQUU U Uy aerq
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9 7T00Y¥ Ue3 Um 9s8fh ¥YazesU

g¢e UcbUuRs3 Uchy ="k, &) =160cm-2&740m® 5cm= 7,26cn?
_ Ve, _ 6,46kN
[Ed,xz_ - 2

A,  7.26cm
lege _ 089%KN/cm?
f, 235kN/cm?

V3@, 3400
B yaUocaed UasUs UUaURJd.
T T00vyUBB9ahy Yzae3 U
B

= 0,89kN/cm?

=0,065¢1

o

yoUoced dU "~y Us 30 o2a3Us eU Uds eyosl
UasUs alGd €U 1,50 U a Ud eyad UOvyad.
ge UebUUR3 oYdA =b@ &82dd Hcms 6,07d :
V,
f e =15002Y = Lsooﬂ 0,18kN/cm?
2A, 2®,07cny

leaye _ O18KN/cm?
f,  235kN/cn?
V3@,  V3Q00
B yaUocaed UasUs GUaURd.

=0,013¢1

EB dUUsd y svomMisesif O ldld¥sad UsadalU aity Uldd ohox U

FiclGrsU U0 Ues (VoaMigetBU yoylyp clss a30WYs Gci Us |

f
Ud.g U@\RAG:JJ‘ngBtdey-'-B[éd,xzq:g_y

MO

106



Fees28B) dyd oaUs UsU0UedUsoayd UvGUsd UUoatld @C
U) Gx ahoy maxzy GUe eytes Udd UUosatiUd b) Ux

Fce528B) dyd oaUs lGsUUesdUsosayd Uviilkygdialyd miyl0d G
U) Gadx, @a&ahoy maxzz GUd dyldd Udd 3UaeseUd b) Ux)

107



A3U0UYsUUUs d uUsUUsee GUes eyles Udd UUosadl
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u+3U/§q ZEUd dyiGd UgUeVd[fJald;UeasmgudUs[lJi$lanq‘3.

T EdeUas 1:

Mesy , Mea. _ 88&Nem, 22&Nem_ , 235

S, = =+ =214%N/cm” ¢ —
W, W,, 1087cn? 1666cm 100

ely el,z

U egeysxd
2 82 2 fy 2
Suw =SZ+3E,,, =214 +30? = 214%KN/cn? ¢ — = 235kN/cm

Gvo

kN/cny

T EdeUas 2:
s

M.
= ey BBENCM_ g5 nyen? ¢ 222N en?
W iy 108 cm® 1,00
U seysxrd

f
w =ASE+3L,, =1/2149 +3M18 =818&N/cm? cngy = 235kN/ cn?
MO

Golle uUgligdldageUleh U GeydwauU “~3ed UU ~¥Ys3x

T Ae"yd aYeydd
Mgy, =(- 430),5 /8 =-1626kNm =1626Ncm

M, =007®,2265,5/2)* =012kNm = 12kNem&d UU Uz e aoe UUU
Mg, =022865/2) /8=0,21kNm=21kNem&G Ud G Uey) s3d Udd s UasUgd

T ¢yesaegald
Ve, = (- 4,30)3,5/2=1183kN

Vg, =3M,22d65/2)/8=023kN0G Usd Usy UaUd GUdy azUsd

Vg, =5®,22465/2)/8=038kN0G Ud € UG Ud Dy

T )3Usly ydUsg GUsd yUdyaszUsd aGUd tsUidgslid
R =3®22Q275/8=023kN& Usd Uoay UaUd GUdy azUsgd

R, =101®,222,75/8=076kNG Ud e UG Uddy Gdep 8eadUd

AaoUtUsoahd ¥y o Ubsslbags sUsales coefe yldlh

M M Ed,z

M el,Rd,y MeI,Rd,z
I\/IEd,y + I\/IEd,z — MEd,y + I\/lEdz —
“AeLRdy IVIel,Rd,z \Aéhyfy VVelzfy
9vo 9o
_ 16268Ncm N 21kNcm
1087cm® @35kN/cm®  16,66cm® 235kN/ cn?
1,00 1,00

Ed,y +

¢l

=0,690¢1
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i 3Wed EUd dydd UgUeV,dabyess egll & duiiyssle d
T Ede Uacs 1:

M M
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W,, W,, 1087cm’ 1666cm 100

O geysxrd

. f
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i2 Steel Stress Check Data EUROCODE 3-1993 g|

File
Urits |KM.m. T =
EUROCODE 3-1993 STEEL SECTION CHECK
Combo = UL31
Units = KN, m, C
Frame : 132 Design Sect: TUBD148X148X18
X Hid : 33,000 Design Type: Brace 3
¥ Mid : 18,333 Frame Type : Homent Resisting Frame
2 Hid - 8,825 Sect Class : CGlass 1
Length : 6,995 Hajor mxis : 8,880 degrees counterclockwise from local 3
Loc © 3,498 RLLF : 1,808
Area : 8,885 SHajor| : 2,1B84E-84 riajor : 8,853 AVMajor: @,883
IMajor : 1,473E-B5 SHinor : 2,1B4E-04 rHinor : @,0853 AUMinor: @,0883
IMinor @ 1,473E-08% ZMajor| : 2,548E-84 E : 2180880808, 80
Ixy : 8,080 ZHinor - 2,540E-04 Fy : 235800,08808
STRESS CHECK FORCES & MOMENTS
Location P M33 H22 uz2 u3 T
3,498 -244,617 1,606 1,356 08,008 -8,183 -8, 081
PHM DEMAND/CAPACITY RATIO
Governing Total P HHajor HHinor Ratio Status
Equation Ratio Ratio Ratio Ratio Limit Check
(5.5.4) 8,688 F 8,527 + 8,044 + 8,837 8,958 0K
AXIAL FORCE DESIGH
Fc or Ft Nc .Rd Nt .Rd Hb33.Rd Nb22 .Rd
Force Capacity Capacity Major Hinor
Axial -244 617 464,513 1118,989 464,513 464,513
MOMENT DESIGH
M.Sd Mc . Rd Hu .Rd Wb . Rd
Homent Capacity Capacity Capacity
Hajor Homent 1,606 oL, 264 oL 264 53,807
Minor Homent 1,356 Sh, 264 Sh, 264
K L k k1t c1
Factor Factor Factor Factor Factor
Hajor Homent 1,000 1,008 1,500 8,961 1,000
Hinor HMoment 1,000 1,008 1,500
SHEAR DESIGHN
U.5d U.Rd Stress Status Tu
Force Capacity Ratio Check Torsion
Hajor Shear 8,008 345,368 8,008 0K 8,008
Hinor Shear 8,183 345,368 a, 881 0K 8,008

Fces2%) s Yogld Udd UsUsjyauUgd

R ezulkant Axial Force

Axial
246,312 KN
at 0,00000 m

elUa13 Uesg
audi d YaaU
U Ujoe
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K Manual Connection Verification @

MNode number: 0|

Connection number: 1

Intemal forces in the beam [right side):

Bending moment  Mb1.Ed = 28245 kMNm b

B

y| Shearforce VblEd= 81.78 kM =g
| Al force Nb1Ed= 9183 kN pall

Intemal forces in the beam (&ft side):

Bending momert Mb2,Ed = 0,00 leM*m . Mot
ke
Shear force Vb2 Ed= 000 kM ==
todial force Nb2Ed = 0.00 kN Yea [
Intemal forces in the column { bottom ):
Bending moment Mc1,Ed= 28245 kMN*m [
Shearforce Vol Ed=- 59,98 kN S A o
W c
Axial force Mc1.Ed = -113.49 kN ! A M
Intemal forces in the column (top )
|| Bending moment Mc2Ed= 0.00 kMN"m Vd%HcE
_ Heg
Shear force Ve2 Ed= 0.00 kM =E
Muial force Ne2 Bd= 0.00 kM L]
[] Simplfied note

Fees3zuhy Ustd Udd Gisuauladd

0AKAqz A€ Nt

JUBHFEEIsSqz)

ot | Bz ¢ HEB 360
a= -900 [Deg] UGq?t) TsStE¢E
3st T S235

foo = 23500 [MPa] | ?¢Bj ¢

BT BE

opt | ¢ Bz ¢ : IPE5S00

a= 198 [Degl G g?t)] TsStEZE
JstTB  S235

fyo = 23500 [MPa] | ?¢Bij ¢

IBi st KE

The shear plane passes through the UNTHREADED portion of the bolt.
d= 20 [mm] t)] ZKgABE TBj st
UBLBg ¢ 109 T)¢¢0BAL) TBjstq?
Fird = 176,40 [kN] AGUaoaglGUsoae UsUsce osacGcaal
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The shear plane passes through the UNTHREADED portion of the bolt.

d= 20 [mm] ot | 7 K¢ABE TBj st

N = 2 ) AtUZBE TBjstq? 3IBBEgIsqz) #q°?
ny = 8 JINtUZBE EAEAQ? TBjstq??
hi= 95 [mm] j " HGUUGd eU00Usi "1 Uesg @scaal
BALZB?¢gtL) | UBE¢) B¥ 7140 [mm]

T ¢ TBAJU¢ | UBE¢ | B¢ 70,70;70;170;160;70;70 [mm]
Bs1 ¥

ho = 882 [mm] 3QBE sAUtq E

by = 250 [mm] Yg gBE sABtop E

tp = 30 [mm] Y] j BE s KUt p E
st T S235

fp= 23500 [MPa] | ?¢Bj ¢

1 ¢kt E} IF¢

Wq = 200 [mm] Ys| ¢BE sAYtm E

t = 17 [mm] Y)j BE YKsz) gBE

ha = 275 [mm] 3QdBE s &Yt g E

tg = 11 [mm] Y)j BE TBAzB3J

lg= 2126 [mm] z¢TBE sAYtwm E

a= 264 [Deqg] lGq?t) TstBE¢E

st T S235

fybu = 235,00 [MPa] | ?¢Bj ¢

APt Ei 3IBBFEEIsqz| ¢BE

] ?q

hey = 315 [mm] J3(QBE K?tFEj IEFE

bey = 144 [mm] Ys| gBE P2KINQEFFE

thy = 12 [mm] ©)j BE A?tEj IE¢EE
JstTB  S235

fysu = 235,00 [MPa] | ?¢Bj ¢

T ¢4

heg = 315 [mm] 3QBE A?LEj IE¢E

beg = 144 [mm] Ys) ¢BE ?2AINQE¢E

tha = 12 [mm] Y] j BE AKA?tLEj IE¢E
JstTB  S235

fysu = 23500 [MPa] | ? ¢Bj ¢

FIUFXBssS¢RALE K2qA|] U¢E

ay = S [mm] E3aTBssgEg TBAZBI

ar= 8 [mm] TBss¢E¢ YAsz) ¢BE

as = 5 [mm] APt FEj IE¢ EIUTBsSEEEE
a = 5 [mm] BALZB?¢t) EIUTBss¢Ef
EI2¢As ABESAH B3

Gvo = 1,00 IANETBE BIVPEASKEEEE |
Qw1 = 1,00 IANETBE BIVPEASKEEEE |
Ov2 = 1,25 IANETBE BIVPEASKEEEE |
Qv = 1,25 IANETBE BIVEASKEECLE
UBAgL

[2.2]
[2.2]
[2.2]
[2.2]
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| E¢gBj ) E

BAL)T¢g T)¢) E¢) Eg
GtEFzBt | UB

UAANLUYEQqQIUBsB

Mprea= 282,49 [kN*m] ABUY¢ T) zAQ¢FE FE¢B mA2t
Vbiea = 81,78 kN] @3?)z2¢ ob) gZ¢ELE EgB
Npres = -91,83 [kN] | »2B?t7¢ m3?)z¢ EéEB qu

| UB¢ As AEZ ) ¢

| ?P¢Bi BT | At B3

Nebra =2714,77 [kN] | 7 ¢Bj ¢ Fj Apt) EzB3 mt) ¢BZ EN1993-1-1:[6.2.4]
Veora =1226,51 [kN] | ? ¢Bj ¢ Ej Apt) EZB3 ot ¢BZ EN1993-1-1:[6.2.6.(2)]
Vo1,ed / Vebra ¢ 1,0 0,07 < 1,00 AKY) s¢ UK (0,07)

Mopird = 51565 [kN*m]byg Egt T ¢ | ?2¢Bj ¢ omt| Bz ¢ R EA T z QFEN1993-1-1:6.2.5.(2)]
Meb,rd = 896,23 [kN*m]) 7 ¢Bj ¢ Fj Apt) FzB3 ot) ¢BI¢FE EA T EN1993-1-1:[6.2.5]
Ferd= 113691 [kN] ) 7 ¢Bj ¢ Ust Bz A?B3 YKsz) ¢BE Tt T [6.2.6.7.(1)]
Fewbrdjow =101050 [kN] | 7 ¢ Bj ¢ TBAZB3 @BT| ALB3 [6.2.6.2.(1)]

| ?P¢Bi ABBFEEIsqgz ) ¢BFE

Vupea=431,93 [kN] 3 ?) z2¢ pt) gI¢EEE YBI Kuj AZ [5.3.(3)]
Vupra=768,65 [kN] | P¢Bj ¢ TBAZB3 JIUBE¢gIsqz] ¢B [6.2.6.1]
Vupgd ! Vapra ¢ 1,0 0,56 < 1,00 Aoy sIEK 3 A ¢ (0,56)

Fewcrda= 158394 [kN] | ? ¢Bj ¢ TBAzZB3I JIUBE [6.2.6.2.(1)]
Fewcrdupp =1582,57  [kN] | ? ¢Bj ¢ TBAZB3 JIUYUBE [6.2.6.2.(1)]

| PEBiFEI ? pAFHMs t A¢

Nijrg= 2021,00 [kN] | ?¢Bj¢ BI?pAEZE EK U [6.2]

Nb1ed / Njra ¢ 1,0 0,05<1,00 K9 sg UK3 (0,05)

| ?P¢ BiF¢3 ? pAFEAE) 2 d¢

FIOGTAPENqQELtTBE BLt?2) T) E P3?) z4&q?

Nr h; Ftj rd Ft fc,Rd Ftwe,Rd Ft.ep,Rd Ftwb,Rd FtRrd Bp rd
1 738 352,80 352,80 660,33 352,80 892,25 352,80 732,87
2 668 228,77 352,80 660,33 352,8 0 732,82 352,80 732,87
3 598 106,81 352,80 660,33 352,80 732,82 352,80 732,87
4 528 80,27 352,80 660,33 352,80 732,82 352,80 732,87
5 358 - 352,80 660,33 352,80 732,82 352,80 732,87
6 198 - 352,80 660,33 352,80 732,82 352,80 732,87
7 128 - 352,80 660, 33 352,80 732,82 352,80 732,87
8 58 - 352,80 660,33 352,80 732,82 352,80 732,87

| P¢Bi ¢ EIPAECE E#& T)zqQ¢g M
Mird =" hj Fijrd
Mira= 51929 [kN'm] | ?¢Bj ¢ EI?pAEZE EK T [6.2]

Mb1ed / Mjra ¢ 1,0 0,54 <1,00 AKY) s¢gUK3 (0,54)
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| X Bi 3?2 oA FLMADLE | 7 ¢ EF

Virg= 197784  [kN] | ?¢Bj ¢ EI?pAE¢E EA o [ B2 T

Vbied / Vird ¢ 1,0 0,04 < 1,00 KY] s¢UK3 (0,04)

| P¢BiIGIBSS¢gFegF

ASnmac + 3*(tamax)] ¢ ful(Dw*guz) 132,65 < 360,00 KY) s¢UK3 (0,37)
Gsa? + 3%(tA2+t7)] ¢ ful(bw*Ou) 126,93 < 360,00 K9 s¢g UA3 (0,35)
sa ¢ 0.9*f./gu2 66,33 < 259,20 KY) s¢UKI (0,26)

| 71 2z QFB? pAFE¢FE

Sum= 186312,35 [kN*m] | Aj £ET¢ | T zQL) EEAKQ [6.3.1.(4)]
Si= 93156,18 [kN*m] ¢ AstT¢ | T) zdt] EEAAQ [6.3.1.(4)]
T) ¢ UBANBUBLEgFE¢ EI?PpPpAEEZE sBlOq ) 7] zqQt) E.

Siig= 7408370 [kN*m] | Tj zQt) E¢|] OANgERE E3I? [5.2.2.5]
Sipn= 463023 [kN*m] j 7)) zQt)] | AUAQZAK?¢E E [5.2.2.5]

Siini 2 SiigE g1 UANE

T) ¢¢0BABUBLEREYE FEI?PAEEE o EAL | 2¢Bj¢E.

Mopi,Rd,lim = Max(Mp,pi,rd » Max(Mc,pi,rd)

Mpiraim =630,54  [kN*m] | ? ¢Bj ¢ EI?pAEZLE YsgAB [5.2.3]

0.25 MpiRdjim < Mijrd < MpirdimZ AAELE T ¢ | P € Bj ¢

Ks KlU?2 K. | TRIAXpAFE ¢ E
EJqu’PJ ZK ¢8B j/\U/\B 6.4, ¢ LEX) ?PBé¢g ¢ UA/\LEﬂ/S&Cy‘.ySW.yé;éE

Ut B3 ? | 788 ¢ 7 |
TBAZBE JIUBE¢Is-aut) ¢REFE¢

¢ EIP2PAE¢ Kt?2)t EIzuq?¢ 7KsBiiBO56
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[45]
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[an]
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[an]
(4]
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[va]
[an]
[12]
a} o LS
[Te]
[ ]
o o B
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[ | = F
o o r ;
- @EE

Fces33o0o ay Udd Gisuladd

B lUgleUszyaUU;ed GgaswgSliehd Ghy Usldd UaszUs a

0AQZ AENL

| Nt Fé BAKIN)

BT BE

mt | ¢ Bzl-BISYM_1

a= -1098 [Deg] Gq?t)] FTstRE¢EFE
3 st TS235

fp = 23500 [MPa] | ?¢Bj ¢

A2 1B1s A3 N\

BT BFE

ot | g BzI-BISYM_1

a= 00 [Degl Gq?t) TStLEZE
3 st ¥S235

fyb = 235,00 [MPa] | ?¢Bj ¢
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TBi st AE

The shear plane passes through the UNTHREADED portion of the bolt.

d= 20 [mm] ot) z AgABE TBjst)

uUBLBg¢ 109 T] £ 0BAL TBjstq?

Fird = 176,40 [kN] AGUeoagtGUsoe alls Usce oc6Ga

Np = 2 ] N\t UzBE TBjstq? JIUBEEIsqz) ¢q-?
ny = 7 ] N\t UzZBE EAEAQ? TBjstq?

hy = 35 mm] J " haU0UGd eU00Usi "3 1U0Uesg ocGcaal
BALZB?¢gtL) | UBEg) F¥ 2200 [mm]

T) ¢) TBAIO¢ ) YUBE¢, Eg 130;130;130;130;135;145 [mm]

Us | T

hor = 870 [mm] J(JBFE sABtog F

bpr = 350 [mm] Ys) gBE sAULop E

tor = 30 [mm] Y] jBE sAHtp E

JstTS235

for= 23500 [MPa] | ?¢Bj ¢

F3iTBss¢FAKLtE K2qA) G¢E

aw = 5 [mm] E30TBss¢HE¢ TBAZB3I
ar= 8 [mm] TBss¢FEf¢ YAsz) ¢BFE

E3P¢As ABESAH B3

Qvo = 1,00 ZANLTBE BIPEASKEELE | [2.2]

gut = 1,00 IANLTBE BEIPEASKEEEE | [2.2]

Owz = 1,25 ZANLTBE BEIPEASKEEELE | [2.2]

Ovs = 1,25 ZANLTBE BEIPEASKEEELE | [2.2]

UBA¢@L |

BAL) T¢ T ¢)E¢E) Eg | EEBi L) E

BANLUY¢gqIUBEBEZBLE | UB |

Moiea= 51255 [kN*m] ABY¢ 7T) zQ¢E EgB @At

Vorea= 9735  [kN] @3 ?) z¢ opt) gIEEEE E¢B

Nb1ea = - 130,22 [kN] | 2B?2t7T¢ @3?)z2¢ EgB o

| UBEAS AEZ ) ¢ ]

| P¢Bi BT | ANt B3I

Nepra =5076,00 [kN] | 2 ¢ Bj ¢ HiEABLY ot) ¢BIEE E. EN1993-1-1:(6.2.4]
Veora= 89547 [kN] | ?¢Bj ¢ Ej Apt) EzB3I ot ¢Bz EN1993-1-1:[6.2.6.(2)]
Vbigd / Vepra € 1,0 0,11 < 1,00 AY) s¢gUK3 (0,11)

Mppira =1226,70 [kN*m]Us | B¢t T ¢ | ?¢Bj ¢ ot ¢Bz¢FE KA IE KEN1993-1-1:6.2.5.(2)]
Mepra = 1226,70 [kN*m]; ? ¢ Bj ¢ Ej Apt) FzBJ3 ot ) ¢Bz¢E EA 7 EN1993-1-1:[6.2.5]
Feora = 213339 [kN] ) ?¢Bj ¢ Ust dBzAK?B3 UYKsz) ¢BE T) ¢t [6.2.6.7.(1)]

| PEBiFI ? pAFHMs t d¢

Njra= 507600 [kN] | ?¢Bj ¢ EI?PAEPEL Qg [6.2]
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Np1,ed / Nira ¢ 1,0 0,03< 1,00 AKY) s¢UK3 (0,03)

| P BilFgl ? oA FAAE | 7 Q¢

EIUGTAPENQELTBE BE? ) T E I?) 2Kq?

Nr hj Fi,rd Ft.fc,rd Ftwe Rd Ft.ep.rd Ft.wb.Rd Ftrd Bp.Rrd
1 743 352,80 - - 352,80 - 352,80 977,16
2 613 291,08 - - 352,80 1463,02 352,80 977,16
3 483 229,36 - - 352,80 1260,89 352,80 977,16
4 353 167,64 - - 352,80 1260,89 352,80 977,16
5 223 105,92 - - 352,80 1260,89 352,80 977,16
6 88 41,82 - - 352,80 1260,89 352,80 977,16
7 -57 - - - 352,80 - 352,80 977,16

| ?P¢Bi ¢ EIPAE¢CE E#& T)zq¢g M
Mird =" hj Fijrd
Mira= 637,92 [kN'm] | ?¢Bj ¢ EI?AEZE EK T [6.2]

Mbz,ed / Mjgra ¢ 1,0 0,80 < 1,00 K9 sg UK (0,80)

| ?EéBilgI ? oA FAMADLE | €7 ¢ B¢

Virg= 139664  [kN] | ?¢Bj ¢ EI? pAELELEXK o [ BE£?) T

Vb1ed / Vird ¢ 1,0 0,07 <1,00 AKY) s¢gUK3 (0,07)

| P¢BiFFIUTBSS¢REEE

snmax- + 3*(tamax)] ¢ ful(bw*gu2) 206,36 < 360,00 KY) s¢UK3 (0,57)
Gsa? + 3%t 2+t 2] ¢ ful(bu*gu) 191,08 < 360,00 K9] s¢UK3I (0,53)
Sa ¢ 0.9 /g 103,18 < 259,20 Kb s¢UK3 (0,40)

| 71 2 QFB? wAFE¢FE

Simi= 915337,72 [kN*m] J Aj £t T ¢ ) T) zQt) EBgAKQ [6.3.1.(4)]
Sj= 30511257 [kN*m] ¢ AstT¢ | 7)) zQt) EBEgAKQ [6.3.1.(4)]
T)¢g¢gUBABUBLgEE EI?PAE¢ZE sBlq ) 7T)zqLt) E.

Siig= 222366,89 [kN*m] j 7)) zQt) Fé¢)] UKAgEE EI? [5.2.2.5]
Sipn= 1389793 [kN*m] | ¥ zQt] | AUAQqZA?¢E E [5.2.2.5]
Siini2 Siig E ¢ 1 UKA¢

T)¢g¢UBABUBLEEE EI?PAEEE ) EAL | ?¢Bj¢gE.

Mpi,Rd,im = Mb,pl,Rd

Mpiraim =1226,70 [kN*m] | P €Bj ¢ E3I? pARBHR FUY¢ T ¢ [5.2.3]

0.25 Mpi,rdim < Mjrd < MpiraimZ AAET ¢ | P € Bj ¢
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Ks K2 KA. | TRIOXpAE ¢ F

¢ BI?PAEE @A? tT) ?PBUBt AL ¢gtFE UABIUBUAKEALE g¢F

E3zaq?)] K ¢8B

I-ANUAB 6. 4.

bt Bpd ? | 76 € 7 |

IYANBEGL IBEMAUASTIEZBE

¢ BI?PAEEZ AKAL?) t

593t 3481 RAS

Rl 11 fz1 {8
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F F
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| Nt Fé BAKI N
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@t ) ¢ B zIPE 500

a= -160,2 [Deg]
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Jst7TS235
fo0 = 23500 [MPa] | ?¢Bj ¢

A2 1B1s A3 N\

MBI BF

ot | ¢ B zIPES00

a= -198 [Deg] Gq?t) TstE¢ER

JstTS235

fp= 23500 [MPa] J ?¢Bj ¢

IBi st AE

The shear plane passes through the UNTHREADED portion of the bolt.

d= 16 [mm] pt ) ZAgABEF TBj st

UBLBg ¢ 109 T) ¢¢0BAL) TBjstq?

Fira = 113,04 [kN] AGUesgtdUsse UszUsce aceccaal
nn = 2 ] ALUZBE TBjstq? IUBE¢EIsqz) €q°?
ny = 6 | A\ LUZBE EAEAq? TBjstq?r

hy= 60 [mm] } " HGUUGd e€00U3si "1 Ueg ascaal
BALZB?2¢tL] | UBE¢) E¥ 7130[mm]

T é) TBAJU¢ | UBE¢ | B¢ 70;150;150;70;70 [mm]

Bs1 1)

hpr = 601 [mm] J(QBE sABtog E

bor = 250 [mm] Ys) gBE sABLp E

tpr = 20 [mm] YY) j BE sAKUtm E

JstTS235

for= 23500 [MPa] | ?gBj ¢

FIUFXBssS¢RALE K2qA|] U¢E

aw = 5 [mm] BIUFBss¢EEZ TBAZBI
ar= 8 [mm] TBss¢BE¢ YAsz) ¢BE

EIP¢ASs ABESAH B3I

Ovo = 1,00 ZANLTBE BEIPEASKEEELE | [2.2]
gut = 1,00 ZANLTBE EIPEASKEELE | [2.2]
Ovz = 1,25 ZANLETBE BIPEASKEELE | [2.2]
Ous = 1,25 ZANLTBE EIVPEASKEEEE | [2.2]
OBA¢EL

BAL) T¢g T, ¢)E¢| Eg | EEBj L) E
UANLUgqIUBsBULEZBL | UB

Mhiea = 127,36 [kN*m] ABY T) z(Q¢E EgB A2t
Vpresa = 11,65 kN] @3?) z2¢ ot) ¢Z¢ECE EgB
Norga= -3622 [kKN] | 2 B?2tT¢ ®3?) z¢ FEEB o

| UB¢ As AEZ ) &
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| ?P¢é¢Bi BT | ANt B3

Neora =2714,77 [kN] | 7 ¢Bj ¢ FEj Apt) Ez B3 ot | ¢ B3 EN1993-1-1:(6.2.4]
Veora= 812,35 [kN] | ?¢Bj ¢ Ej At ) EZB3 ot ¢Bz EN1993-1-1:[6.2.6.(2)]
Vbied / Vebra ¢ 1,0 0,01 <1,00 AKY)] s¢ UK3 (0,01)

Mopra= 51565 [kN*mlbs | EgtT¢ | ?¢Bj ¢ ot ¢Bz¢FE EA T) zEN1993-1-1:6.2.5.(2)]
Mera = 51565 [kN*m]] 7 ¢ B} ¢ Ej Apt) EzB3 ot| gBz¢RE EA T EN1993-1-1:6.2.5]
Fera= 106539 [kN] | 7¢Bj ¢ Ust dBz A?BJ3 UAsz) §BE T) t [6.2.6.7.(1)]

| PEBiFEI ? pAFHAASs t Q¢

Nira = 2714,77 [kN] | ?¢Bj¢ EBI?pAE¢E EK U [6.2]

Nb1,ed / Njra ¢ 1,0 0,01<1,00 KY) s¢gUK3 (0,01)

| PE€BiFI? AFHAE | 7 A¢

BIGTA?ENQELTBE BL?) T] B 3 ?) 7 Aq?

Nr h; Ftj rd Ft fc Rd Ftwe,Rd Ft.ep,Rd Ftwb,Rd FtRrd Bp rd
1 473 226,08 - - 226,08 816,94 226,08 521,15
2 403 172,39 - - 226,08 699,86 226,08 521,15
3 253 120,91 - - 226,08 699,86 226,08 521,15
4 103 49,20 - - 226,08 699,86 226,08 521,15
5 33 15,73 - - 226,08 699,86 226,08 521,15
6 -37 - - - 226,08 - 226,08 521,15

| PEBi ¢ EI?PAEEE B& T) z2Qq¢g M
Mird =" hj Fijrd
Mira= 212,53 [kN*m] | ? ¢ Bj ¢ EBPEAEA T z Q¢ [6.2]

Mbz,ed / Mjra ¢ 1,0 0,60<1,00 K9 sg UK (0,60)

| ?PEBiFgI ? oA FEMADE | 2 ¢ F¢

Vira = 881,74 [kN] J ?¢Bj¢g EIPPAECE EK ol [ BL?) T

Vb1ed / Vird ¢ 1,0 0,01<1,00 AKY) s¢gUK3 (0,01)

| P ¢BiFFIUTBSSE¢REE

QS amax’ + 3*(trmax)] ¢ ful(bu*guz) 110,02 < 360,00 KY) s¢UK3 (0,31)
Gsa? + 3%t 2+t 2] ¢ ful(bw*gu2) 93,60 < 360,00 AP s¢UK3I (0,26)
s~ ¢ 0.9% /g2 55,01 < 259,20 AY) s¢UA3 (0,21)

| 71 2z QFB? wAFE¢FE

Siini= 196367,07  [kN*m] | AjT¢ | T) QL) EEgAAKQgEER [6.3.1.(4)]
Sj= 196367,07 [kN*m] gAstT¢ | T) zdt)] EEAKQ [6.3.1.(4)]

T)¢g¢0BABUBLgEE EI?PAEZE sBOq ) 7T)zqLt) E.
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Sirig= 161946,96 [kN*m] | 7)) zQt) E¢|] UAAEgE EI? [5.2.2.5]
Sipin= 10121,68 [kN*m] | ) zdt] | AUAQZAR¢E E [5.2.2.9]

Siini2 Siig B¢ ] UAAE

Ut B3 ? | 7B ¢ 7 |
ZYABEEgL?B AHAUEBTIEZBE

¢ BEIVPPAEE Kt?)t Elzuq?¢ 7 AsBiBOG60

i]MM$ rcAagnzhbzzl 2t L zuvy Azse AM2Z5S
S

[

5.9.4 1
1y

1000
W

2000 ki 2000

£
£
B3t
-

L
B ™ .
]
5 g
e o
T ks

i
-z

Fces330o eyd Udd aisulddd
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B tUgoeUsyaUU;ed Ggswgditehd Ghy Usldd UasUs

0AQZ AENLE

JUBEEISqz)

pt | ¢ B zZHEB 360
Le= 9,90 ml zz¢TBE JIUBEgIsqz) ¢BE
3st¥S235

b FdYBEEIsqz| ¢ BE

lpa = 800 [mm] z¢TBE

bpa = 800 [mm] Ys) ¢BE

tpa = 35 [mm] YY) j BE

3 st ¥S23

fypa = 235,00 [MPa] | ?¢Bj ¢

fupd = 360,00 [MPa] ¢) FE¢ b)) AABEZE K?BE 3:

| 0 X INQEYF

The shear plane passes through the UNTHREADED portion of the bolt.

UBLBg ¢ 109 T) ¢¢0BAL) | GTINQREEE

fyp = 900, 00 [MPa] ¢ | F¢ wt|] AAB¢F ¢B3I 3stTB3I ¢
fup = 1000,00 [MPa] KU AsSTIEgLT¢ | ?2¢Bj¢ ¢BI 3Ist
d= 20 [mm] ot) ZAEABE TBj st

Ny = 4 ] N\EbUZBE TBjstq? JUBEEJIsqz|
Ny = 6 | N\t UZBE EAEAQ? TBjstq?
BALZB?¢t] | UBEE)| HigE 7.200;2 00 [mm]

T) ) TBAIUE | UBEE) Eg= 125125125 [mm]

U ANITGLEB

pt | ¢ B zIPE 200

ly = 200 [mm] 7 ¢TBE

st TS235

fu= 23500 [MPa] | ?¢Bj ¢

APt FEi 3F¢g

ls = 700 [mm] Z¢TBE

Ws = 700 [mm] Ys) ¢BE

he = 400 [mm] 3 QBE

ts = 10 [mm] Y] iB

di = 20 [mm] g¢BzZ¢

d2 = 20 [mm] g¢Bz¢g

E3PEAs ABESAHI BI

Qo = 1,00 IANETBE BIVEASKEECLE
Ovz = 1,25 IANETBE BEIVPEASKEECLE
@ = 1,50 IANETBE BIVPEASKEEEE |

(€]



b FFYUBEEIs gz || OBFETFIANB A7)

L= 2000 [mm] z¢TBE B&BI

B= 2000 [mm] Ys) gBE UYAmptsBI
H= 1000 [mm] 3QBE YAmptsB3I
ET3IANBPAZ]

UBt B¢ ¢ C25/30

foo = 2500 [MPa] | ?¢Bj¢ EAK Ust Qg

EEgNQEE EELZAPEA?AZ) ¢BE
ty = 30 [mm] Y] j BE g¢F ABtu) 2AL| T¢FE FEENQELFE
fug= 1200 [MPa] | ? ¢ B} ¢ URK Q¢

(FEEZA?EA"

Cia= 0,30 EIPEASAEEERE ENLDERE 7Kg 23 E¢E Ys| T] E KpA)

IBss ¢ EALE

ap = 8 [mm] Us| 7| YAptsB3I g¢FE ) EFE
ay = 8 mm] UgAANIGLB

as = 8 [mm] A?tLEj IEALE

GQBAgL |

UANELUYgqIUBsBUOLEZBLE | UB
Njea = -133,98 [kN] | »B?t7%7¢ @3?) ¢

Viedy = -41,97 [kN] ot ) gzggtTg @32 ¢
Migay= -22224 [kN*m] T ) z U¢t T¢ ABU¢

] UB¢ As AEZ ) ¢

Ust bBz AZeR ¢

Ustq¢ FKE¢gB ETINBPAZ]

c= 62 [mm] AULtUABREUAEB Us) gBE g¢F CqP¢F
fa= 3333 [MPa] | ?¢Bj ¢ Ej Apt) EzBJ3

Ferdn=967159 [kN] | ?¢Bj ¢ BTIABmAz)| ¢BE EAK Ust Q¢
Feray=440135 [kN] | ?¢Bj ¢ ETIANBmAZz) ¢BE EK 7T) zQ¢

UKsz) T)t TBAZBE JIUBFKEEIsqz) ¢BE EA Ust Q¢
Mcray = 1171,27 [kN*m] ) ? ¢ B} ¢ FEj At ) EZBI ot g¢BI¢E
hty = 386 [mm] TA?PEABMDd) ALtT¢ | UBEE) B¢ Z Ag) -
Fefordy =3032,04 [kN] | ?¢Bj ¢ UstdBzA?BJ3 UAsz) ¢BE

) P¢Bi ¢ ¢¢E UAKZAStqBEFE Eg¥¢ Ust dBZz A?¢ Cq
Ni,Rd = Fc,Rd,n

Njra =967159 [kN] | ?¢Bj ¢ E¢FE UKZAKSLqQE¢E Ei
Fc.ray = Min(Fcrdy,Fefc,rdy)

Foray=3032,04 [kN] | ?¢Bj ¢ ¢¢E UAKZAStaqBE¢E Egg?

Za?AuUKsSTIEzB3

[6.2.5.(4)]
[6.2.5.(7)]
[6.2.8.2.(1)]
[6.2.8.3.(1)]

EN1993-1-1:[6.2.5]
[6.2.6.7.(1)]
[6.2.6.7.(1)]

[6.2.8.2.(1)]

[6.2.8.3]
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| EgBj L) j) s3d

Firast = 149,94 [kN] J ?¢Bj¢ JUFIALBI EK || [ BE?] T
Firasz = 183,75 [kN] J ?¢Bj¢ JUGF3IALBI EK || CEB [9.2.2]
Ftrds = Min(Fird,s1,Ftrds2)

Firas = 149,94 [kN] | ?¢Bj¢ JUFTIALBI EA& ||

) EgBjt) ABBITAIE¢E

Firap = 108,30 [kN] ] ?¢Bj¢ Ej Apt) EzB3I EA EN 1992-1:[8.4.2.(2)]

| E€gBjt] Tq?B3 ETIABmAZ) ¢BE
o_ 378,0

CEB[9.2.4]

Neee’= 00, kNJ) 2 ¢ Bj ¢ B Apt) Bz B3 EA J 23 QqEg
171,9 - - i
Firae = 3mmk;ffé£Afff§;JEZBJ JUTINQBPE A?) ¢t | BE £N1992.1:8.4.2.2)]

) E¢Bit) sBlUq | UBTBssSEELE
Nre = 607,16 [kN]) ? ¢ Bj ¢ FEj Apt) EzB3 EK | ?23QqE¢
Firasp =238,44 [kN]) ? ¢ L E¢| B¢ FEj Ampt|] EzBJI | GTIALBI K72 ?¢t

KUKSTIREELET ¢ | TSBja# ¢IED
Ftrd = Min(Fird,s » Ftrdp , Ftrdc , Ftrdsp)
Fira= 10830  [kN] AUAKSTIEELT¢ | ?2¢Bj¢ |

T)2Q¢ ¢¢E Ys) T)E o) EAQE
Fiplrdy = 544,74 kN] AKOASTIEgLT¢ | 2¢Bj ¢ Y

) ?¢Bj ¢ ¢¢F UAZAKStoqBE¢RE Egg? AKUKSTIBZK?¢ Zqr¢

FrRrdy = FtplRrdy

Frray=544,74 [kN] | ?¢Bj ¢ ¢¢FE o) E¢FE IYUBEFgIsaqz) ¢BE Eg¢

Ks Alii BEEBi EE? pAE¢FE

Njed / Njra ¢ 1,0 (6.24) 0,01 <1,00 AKY) s¢UK3
Miray= 30404 [kN'm] | ?¢B}j ¢ EI?pAEEE EA T
Mi,edy / Mjrdy ¢ 1,0 (6.23) 0,73<1,00 AKY) s¢UK3

mt | €z ¢F¢

UL AKE¢ | GFT3INLEBI Eég¢g UYUs | T)] KpA) EAQE
Fivordy=50400 [kN] | ?¢Bj ¢ | GTIALBI t] ULAE¢ E

pt | g7 ¢FE¢g JUFTIALBI
Fowrd=6233 [kN] ot | gz ¢ gt Tg¢ | ?¢Bj ¢ A?BENY R TIIWN

Furdsm=1963 [kN] oot | gz ¢ ¢t ¥ ¢ | 2¢Bj ¢ A?BE | TWL

) E¢Bjt) | UBTBss¢E¢E ETIANB@pAZ) ¢BE
Furacp =343.87 [kN] | ?¢Bj ¢ ETINBmAZ) ¢BE Ut

) EgBjt)] | TA¢E ETINB@pKZ) ¢BE
Furdey=42594 [kN] | ?¢Bj ¢ ETIANB@pAZ| ¢BE 0t
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CEB [9.2.5]

| YB T BCEB[9.2.5]

[6.2.4]

[6.2.8.3]

(0,01)

[6.2.8.3]
(0,73)

[6.2.2.(7)]

[6.2.2.(7)]

CEB[9.3.1]

CEB[9.3.1]

CEB[9.3.1]



) ?¢Bj¢ ot)jagAtEZBI
Firre= 4019 [kN] ) ?¢Bj ¢ EAK BstEUgE( [6.2.2.(6)]

Ut AE¢ KB G¢E ¢¢F Fu¢?2 E E¢gB ETIANB@pAZ]
Furdway=933,33 [kN] | ?¢Bj ¢ t] OLAEE AKAY] G¢E ¢¢F EI

KsKij BE EK ob) gz¢Eyg
Vj,Rd,y = nb*min(Fl,vb,Rd,y,F2,vb,Rd,Fv,Rd,sm,Fv,Rd,cp,Fv,Rd,c,y) + Fv,Rd,wg,y + Ff,Rd

Virdy = 1287,66 kN] | ?¢Bjg¢ EI?PAELE EK o CEB [9.3.1]
Vigdy ! Virdy ¢ 1,0 0,03<1,00 K"g) s¢ UK3 (0,03)

As Kiji BEtFi 3FAKQq?

APt FEj 3E¢g Y) N) ssgs¢ EgB? TBAZB (T)¢) IgTBE ¢¢E KUBATE
3JUBEgIsqz) ¢BE)
si= 303 [MPa]BAU¢ ¢ B¢ Eg¢? KYtu) 2Kt) AY] U¢FE 7z K¢ » 3 EN1993-1-1:[6.2.1.(5)]

sg= 8474 [MPa]BAU¢ ¢) B¢ EgLE |29 L?AE EN 1993-1-1:[6.2.1.(5)]
t= 9954 [MPa]Al| UEBZ AK?tT¢ ¢) B¢ EK zt)] KP2tEj IEF EN 1993-1-1:[6.2.1.(5)]
s,=17244 [MPalt EB 3 ?| 2 ¢ @) B¢ FEg¢? KBtu) ?At] AY| Q¢ FE 2z AEN1993-1-1:6.2.1.(5)]
max (Sq, t /(0.58), sz )/ (fys/9uo) ¢ 1.0 (6.1) 0,73 < 1,00 AKY)] s¢UK3 (0,73)

K2t Ej 3FEg T)UK¢g¢ EEB? TBAZB (T) ¢) 2¢TBE g¢? KUATE) Eg
3JUBEgIsqz] ¢BE)
sqg= 258 [MPa]BAU¢ ¢) B¢ FEg¢? KAYto) 2AL] KY) 0¢RE 7 A¢)] » 3 EN1993-1-1:6.2.1.(5)]

$g=30,83 [MPa]BAU¢ ¢) B¢ EELE ) ?2q t?2KAE EN 1993-1-1:[6.2.1.(5)]
t= 3373 [MPa]A0 ) UgBz AL T¢ ¢) B¢ EAK zt] K2LEj JEF EN 1993-1-1:[6.2.1.(5)]
s,=5848 [MPalt EBm3 ?) 2¢ ¢ B¢ E¢¢? AYLa) ?2At)] KY) 0¢ B 7 AEN1993-1-1:[6.2.1.(5)]
max (Sq, t / (0.58), sz ) / (fyp/guo) ¢ 1.0 (6.1) 0,25 < 1,00 AKY)] s¢UK3 (0,25)
IBss¢FEEKFE| BIUYUBEEIsaqz (TdHE Bs | T|dd E¢ F

s\= 2965 [MPa] BAU¢ ¢ F¢ FEAK Zt] TBssgE(d [4.5.3.(7)]

th= 2965 [MPa] 7] UKg¢ Ku) BUgBZA?LT¢ &) B¢ [4.5.3.(7)]

tyy= -1,89 [MPa] Al UgBZA?LT¢ ¢ Eg Y) NEgSEs [4.5.3.(7)]

tai= 000 [MPa] Al BgBZA?LT¢ ¢ B¢ Y) NpgsSgs [4.5.3.(7)]

bw= 0,80 EI?EASKEELE K2 NdqQZK?BE | b [4.5.3.(7)]

s 1 (0.9%u/guz)) ¢ 1.0 (4.1) 0,11 < 1,00 Kb s¢UK3 (0,11)

Asn? + 3.0 (ty’ + ta%) / (ful(bw*guz))) ¢ 1.0 (4.1)0,16 < 1,00 KY) s¢ UK3 (0,16)

Asn?+3.0 (ta’ + ta2) / (ful(bw*gua))) ¢ 1.0 (4.1)0,14 < 1,00 KY) s¢UK3 (0,14)

1 1 TBAITBEs cFARFE} JFAQ?

A?LEj JEg PN sEEB? TBAZB (T)¢) Z¢TBE ¢¢gE KUATE) EgE
JUBEgIsaqz) ¢BE)

s,= 7919 [MPa]BAU¢ ¢) E¢ EAK zt)] TBssgEg [4.5.3.(7)]
ta= 7919 [MPa]T) UAg¢ KO) BgBZA?LT¢ &) B¢ [4.5.3.(7)]
ti= 6222 [MPa]Y) A ssgs¢ KU| BgBZA?LT¢g ¢ E [4.5.3.(7)]
s;= 19156 [MPa]BstT¢ tEB®m3I?) ¢ ¢) Ef [4.5.3.(7)]
bw = 0,80 BIPEASKEEECE K2 NdqQZK?BE | Y [4.5.3.(7)]
max (s, ty * G8, s7) / (fu/(bw*agu2)) ¢ 1.0 (4.1)0,53 < 1,00 AKY) s¢UKJI (0,53)
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AK?tFEj 3E¢ T) UK¢g¢ EEB? TBAZB (T)¢) 7¢TBE #q&P #KBATE) Eg
JUBEgIsqy) ¢BE)

sa= 2795 [MPa] BAU¢ ¢ F¢ EAK zt] TBsSsS¢R¢ [4.5.3.(7)]
th= 2795 [MPa] T) UKg¢ Ki|] UEBZAILT¢ ¢ E¢ [4.5.3.(7)]
ty= 21,08 [MPa] B) A ss¢gsg¢ KAU) UgBZA?LT¢ ¢ E [4.5.3.(7)]
s;,= 66,77 [MPa]BstT¢ tEBmI?) ¢ ¢) B¢ [4.5.3.(7)]
bw= 0,80 FIPEASKEEEE K2) Ngdqz7K?BE | Y [4.5.3.(7)]
max (s, ty * C8, s7) / (fu/(bw*agu2)) ¢ 1.0 (4.1)0,19 < 1,00 AKY) s¢UKI (0,19)

AGT) NEXBRFs ¢ EKRHEE} JEAQ?

APt Ei 3EE Y] N ssgs¢g EgB? TBAZB (T ¢) Z¢TBE ¢g¢BE KBAT¢E
JUBBEK qz) ¢BE)

s.= 10351 [MPa]BAU¢ ¢) E¢ EK zt)] TBssgB¢g [4.5.3.(7)]
t~= 10351 [MPa]7) UAKg¢ AKuU) UEgBZA?LT¢ ¢ B¢ [4.5.3.(7)]
ty= 8323 [MPaJbj A) ssgsg¢ KU YUgBZA?LT¢ ¢ EF [4.5.3.(7)]
s;= 25227 [MPa]BstT¢ LEBpI?| z2¢ ¢ E¢ [4.5.3.(7)]
bw= 0,80 E3?¢AKs REgh? ) N¢qQZAPBE | BB ¢y [4.5.3.(7)]
max (s, ty * C8, s,) / (fu/(bw*gu2)) ¢ 1.0 (4.1)0,70 < 1,00 KY) s¢ UK3 (0,70)

APt FE} 3BE¢ T) UKég¢ EgB? TBAZB (T, ¢) Z¢TBE ¢¢? AUATE) B¢
JUBEgIsqz) ¢BE)

sa= 2981 [MPa] BAU¢ &) B¢ ©BBK STYHAE T [4.5.3.(7)]
ta= 2981 [MPa]T) UK¢g¢ Ku|] BEgBZA?LT¢ ¢) E¢ [4.5.3.(7)]
ty= 2826 [MPa] Y] A)j ssg¢sg¢ KU) UgBZA?LT¢ ¢ E [4.5.3.(7)]
s;= 77,14 [MPa]BstT¢ LEB@I?) z¢ €| B¢ [4.5.3.(7)]
bw= 0,80 BIPEASAREERE K2 NdqzA?BE | b [4.5.3.(7)]
max (s, ty* @8, s,) / (fu/(bw*ouz)) ¢ 1.0 (4.1)0,21 < 1,00 AKY)] s¢ UK3 (0,21)

L X1 zAEB? pAFE¢E

T 79¢ tNBY MiEeay

Kiay=29MmMIE3I? ¢ As AEE¢E | T)z7Qt| E Ust dbB7zZA?BI ETIAB@A[ BL?) T |
kisy= S[MMIE3I P g Ks KEEERE | T) z2Qt | B ¢ ¢ F 3B dlf sk BRGKO ¢E ¢Z[ L2 ) T |
Kisy= 2[MMIE3 P ¢ Ks AEE¢ R | F) zQLt) B JGTIALB3 IUYB AUKsT[Bt?2) T |

l oy = 0,68 s3Ii¢ANBgg¢g] JIUBEEIsqQz [5.2.2.5.(2)]
Siiniy = 950800,85 [kN*m] J Aj £T¢ | T)zdt) EgAKQ [BE?) T I
Sirigy = 274867,73 [kN*m] | T) zQt] E¢) UKAFE E3I? [5.2.2.5]
Siiniy < Siriay ZL B¢ )] UKNGE [5.2.2.5.(2)]
Ut Bmpl?)| 7&K ¢ 7 |

A?LE} 3ERZEB} ¢

¢ EFEI?PpAE¢ AKt?)t EIziuq?¢ 7 AKAsBiiBO73
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5951+ 34y RASIH cMzss ZmneAzZ2z1 21 1zvyYy Azs TRUEZERMS
1Y As
l o 0 o
‘**ﬁi 8 ' D720 100 |
. 2000 m{} N 2000 N
i i + -ég- i
T‘r
|
|
|
|
_'_
g BRI o
UAqZAENE )
JUBFEEIsaz]
mpt | ¢ Bz ¢ 200-550
Le= 990 [m] Z¢TBE 3UBEEIsqz] ¢!
3 st ¥ S235
b)) F¢g IYBEEIsqy) ¢BE
lpa = 400 [mm] Z¢TBE
bpa= 400 [mm] Us) ¢ BE
tog = 30 [mm] b)) j BE
3 st FBS235
fa= 235,00 [MPa] | ? ¢ Bj ¢
fua= 360,00 [MPa] ¢] E¢ ot) AAB¢E K?BE
LOXIANQESE
The shear plane passes through the UNTHREADED portion of the bolt.
UBt B¢ ¢ ¢l09 T)g¢liBAL) JUOTINQELE
f = 900,00 [MPa] ¢ ) B¢ ot] AAB¢E ¢B3 JIst7TB
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The shear plane passes through the UNTHREADED portion of the bolt.

UBt B¢ ¢ ¢10.9 T) ¢¢0BAL] | GTINQEEE

. 10000 oy ADASTIEgLTE | °@BEABABES
u 0 J GF3IALBI

d= 20 [mm] ot ) 7A€ ABE 7TBj st

ny = 2 J AtUzBE TBjstq? JUBEEJIs
Ny = 2 ] N\t UZBE EAEAQ? TBjstq?
ey = 90 [mm] BALZB?¢t)] | UBEE| B¢ 7 K¢
e = 100 [mm] 7) é) TBAJIUE | UBEE) B¢ 7 K¢
g KNI LB

mt | ¢ BzIPE 100

ly= 200 [mm] ¢ TBE

JstTB S235

f= 235,00 [MPa] | ?¢Bj ¢

E3IP¢As AEEAKE IstTBI

gw= 1,00 ZANLETBE E3I?¢Ks KEE ¢
= 1,25 ZANLETBE E3I?¢Ks KEE ¢
= 1,50 ZANLETBE E3IVPEAs AEE (I
) B¢ IUYUBEEIsqz) ¢BE | UB ETIANB@pAZ|
L= 2000 [mm] Z¢BE YBAptsBI

B= 2000 [mm] Us) ¢ BE UBAptsB3

H= 1000 [mm] 3JQBE YAptsBI
ET3IANBpAZ|

UBLB¢¢ ¢ C25/30

f=2500 [MPa] | ?¢Bj ¢ RA Ustdqg

FENQFEE¢ EELZAPEAK?AZ) ¢BE
t,= 30 [mm Y] | BE ¢¢F KYLO) 2AL) T¢FE BEENQEBEECE (EREZA?¢E A
feg=12,00 [MPa]) ? ¢ B A Ustq;zf
Ciq=0,30 EIPEASAKEELE EgNLDEE Z7A¢E) 23 ¢g¢E Ys) T E KApA

TBssS¢gEALE

a=4[mm] Ys) T] UBAptsBI E¢E b E¢gE 3
ay,=4[mm] YgAANI LB

OQBAgL

UAANLUgqQIUBsBULEZBE | UB

Njeg= 83,77 [kN] 1?2 BT g 3Py ¢
Vied,= 67,83 [kN] Pt ) gegLtTeg @IV ¢
| BBEAS AEZ)] ¢)

ZaR¢ KUAKsTIEzBI

) EgBi L] ) s3dy
Firas1=149,94 [kN] | ? ¢ Bj

¢ 3JAEB3I EAK JHUYLE?) T E 3. 4]
Firas2=183,75 [kN] | ? ¢ Bj ¢ |

y
GT3IALB3I EA | FCEB[9.2.2]

T
¥
Fird,s= MIN(R ra,s3Firasd
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Firas=149,94 [kN] ] ?P¢Bj ¢ JUTIALBI EAK |k

| E¢Bjt)] sBiliq A?BsSTAIE¢E
Firap= 118,45 [kN] | P€Bj ¢ Ei Apt) Ez B3 |EN19921:[8.4.2.(2)]

| E¢Bit] Tq?B3 ETIANB@pAZ) ¢BE

Nroo' = 602,42 [kN] | ? ¢ Bj ¢ KBt ) Bz B3 EK | ?3QqE¢ CEB[9.2.4]
_ ] ?P¢Bi ¢ Fi Apt) EzB3 | UGTINqQEEZE K?)] ?¢t ENI1992

) E¢Bjt) sBlOdq | UBTBssgEEE
Nrd=69451 [kN] | ?7¢Bj ¢ Ej Aopt )] EzB3 EK | ?
Firgsp=256,92 [kN] EI?AS&&??¢§EA® | B2 |

QqEg CEB[9.2.5
3

3
TINEBI AP cpprgos

AUKSTIEELTE | ?2¢Bjg¢ | UGTINQEFEE
Fira = MiN(Rras, Firdp: Firdcr Firds)

Fira= 11845 [KN] KUKSTIEGLTE | 2¢Bj ¢

T1z2Q¢ ¢¢B Ys) T E ) EAQE
Fipra= 236,91 [kN] KUKSTIREELTE | ?2¢Bj ¢ [6.24]

AUKSTIEELT¢ | ?2¢Bj¢ TBAZBI 3IUBEEIsqz) ¢BE
Fiwera=395,26 [kN] ] P¢Bj ¢ TBAZB3I 3YBEFE6.26.3.(1)]

) 7P¢Bi ¢ g¢F UAKZAStqFBE¢E E¢gg? KUASTIBZA?¢ Zqr¢
Nira=4738L [kN]) ?¢Bj ¢ ¢¢E UAZAStQEFE EKKg:6.283]

As Kiii BE | ?7¢Bi ¢F EI?PAE¢EE
Niga/ Nira ¢ 1,0 (6.24) 0,18 < 1,00 Ab] s ¢ UK3 (0,18)

mt | €z ¢F¢

UL AR¢ | GTIANLBI Rg¢ U
Fiwrd,=432,00 [kN] | ?¢Bj ¢ | 0

T) KpAN) EAQE
A

S |
T3 B3 (k) YLAE¢ FE[6.22(7)]

pt ] gz ¢ B¢ | GFTIALBI
Foubra=62,33 [KN] b | gz ¢ gL T¢ | 2¢Bj¢ KBEALEBETPEN[6.2.2.(7)]

Furasm=28,47 [kNJopt | gz ¢ gt T¢ | ?¢Bj ¢ A?2BE | @i FBCEBI[9.3.1]

) E¢Bjt) | UBTBss¢FE¢E ETINB@pAZ) ¢BE

Furacp=55415 [kN] | ? ¢ BiE¢f 3ABmAz | ¢ BE Gt |CEB[9.3.1]

| FgBit] JTA¢E ETINB@PAZ)| ¢BE

Forae,= 55426 [kN] | 2 £Bi ¢ ETINB@AZ) ¢BE Ut)cpgggy)

| TZ ¢ B

] ?P¢Bj ¢ ot)j QALEZB3I )
Frra=0,00 [kN] ) ?¢Bj ¢ EA BstEUgEg¢ [6.22(6)]

Bt AEEg AY) UgE ¢¢B Ruf BgKzHgB ETIA
Furdwg,=256,67 [kN] | ?¢Bj ¢ Gt)] OLAEEg AU UgE g¢E E

139



As AKij BE EAK ob) gz¢ES¢

Vi,Rd,z: rb*min(Fl,vb,Rd,aFZ,Vb,Rd:Fv,Rd,smFv,Rd,cr:cFv,Rd,c,z) + Fv,Rd,wq,z+ I:f,Rd
Virdz= 37054 [kN] | ?¢Bj ¢ EI?pAE¢E FEAKCEB[93.1]
Vigdz! Vigaz¢ 1,0 0,18 < 1,00 KY) s¢ UK3I K¢ t (0,18)

IBSSeFALtE zK€| 23 ¢€BI IUBEEIsqz| €BE
b F¢F

s~ = 13,84 [MPa] BAU¢ ¢) B¢ EK Zt)] TBssgE¢ [4.5.3.(7)]
tr= 13,84 [MPa] T) UK¢g¢ Ku) BBz AK2LT¢ ¢ B¢ [45.3.(7)]
ty= 0,00 [MPa] AUPEBZA?LETE ¢ BEg Y] AVgag ¢ s ¢[4.53.(7)]

t, = 56,52 [MPa] AlU) BgBZ AT ¢) BEg Y] Njs S ¢ $[4.5.3.(7)]
bw = 0,80 E3IPEAKs KEGCE K2 Ngqz A?BE | £[453.(7)]
s~ /(0.9%/gy,)) ¢ 1.0 (4.1) 0,05 < 1,00 KY) s ¢ UK3J (0,05)
Qs~?+3.0 ¢y +t49) 1 (f/(bw*gua))) ¢ 1.0 (4.10,08 < 1,00 KY) s ¢ UK3J (0,08)
Q%+ 3.0 ta? + t23) / (f/(bw*avwz))) ¢ 1.0 (4.10,28 < 1,00 AY) s ¢ UKJ (0,28)

UtB | 3?1 zB &z¢z):
FIUTBSSE¢FEALE UBI EI?@pABI? ¢B JIUBE¢Isqz) 2K ¢

¢ BE3I?pAE¢ KEt?2) bt EIzugqR¢ 7K sBUBE 028
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OsU U R UU bpUGosaY Gge UpyYaeUOUUU " @ag }] Goai
Uy o0Ga0 Ul'ssdelblbs fplldlle ¥YasloddedhgUhabda ddeU
h vd Yoowal@lUEs Gtdd Uy Us s6jgs Ualiss gifUbs0 UUXBYgY [
g U aUf g KJoweelhd 80U oUey sU aUsd Uy Oad
"UyseyaslUs Usd (Gej UalilUsd ahor Usyeasag, UsUgi
UGdUaUaUd odillls ed) GRjeliesUed Ud SCEQOY‘C[GSO[ 8TU0gy Y
GgatdgUlehd eU aiy o UULSR)HY UkbalsdU o U g d ¢ Fraydili@U | (s
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BTs 6 YdUsddgllRplmeilps @ g Ui dgsed osU Usd 6y o¢
aUUUGaUgedUsd Ui.c Uz UeaaUsalUsayd

A o ooyheosy, €990}, 8i bYjegd Udd oaUUUGaUged oaU
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oUg Ggs3slGUUesysd ycUs Geyy¥Y “~j3ed UU ~“¥s3v
Uj UaUeb¥sesUUs (Uohi s dUslagy USFU)

AKotisaY 0GUd UsUeaaUsUsoealesilld U3l allb WhUs Uk ydeyd
G0ds BT), elUdes sMss UgUdHogdB@s (dielg Yo s U3 G
eUovyalUd (UaUfRd 6jyjarvs3). ¢a6 eeUdeU UgUR UsUsce
Zceb2® 0GUU ~aUalGsU o250 Ud Ui ad0oM eldyds vigg 0 allvysa
g haUUoe oUUUGLUgUGUWal & UG glsy doeley g vWerU (0 ey Ulhises
g UjeUesi (UdaUlUe 61} 9odg UU ’0;9bYa~a~33UU aUe;e
Uds “jetdead Uxs UsUsjatuys f vd eUal0UeddalU 0

g6 oUoeshd HUs UU eUoUai UU U Us8idlfaeyUg¢ U
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