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TECHNICKA SPRAVA

A. TECHNICKA SPRAVA
A 1. Vychodiskové podklady:

Projekt architektury — RB ARCHITECTS s.r.o..

A 2. Neoddelitel'nd suéast vypoctu:

Vykresova dokumentacia — Statika

A 3. Popis objektu:

Projektova dokumentiécia Cast statika riesi nosné konstrukcie ocelovej pristavby strediska Cistoty — Bratislava
Raca. Ide o samostatny prevadzkovy objekt pristupny z verejnej komunikdcie. Jednd sa jednopodlainy
objekt obdlZnikového pddorysného tvaru — 13,9m x 7,125m s plochou strechou s vy$kou +3,6m nad +0,000.

Objekt je vsadeny do mierneho svahu.

JednopodlaZzny objekt:
. P6dorysna moduldcia: 13,9m x 7,125m
=  Vyskova moduldcia: 3,60m
=  Dilatacné celky: 1 dilatacny celok
= Zakladova konstrukcia: Zelezobeténové zékladové patky

= StuZenie: diagondlne

VYKOPY

Ak sa v zdkladovej $kare vykopov objektu objavi nevhodnda zemina, je nutné ju vytaZit a nahradit prostym
beténom C12/15. Geologicky prieskum pre dany objekt nebol vykonany, v projekte sa uvazuje s inosnostou Rgt
= 200 kPa. Pri vykopovych pracach bude prizvany statik a geoldg k zhodnoteniu zakladovych pomerov. Spatné

zasypy sa zhutnia na minimalnu hodnotu Eges2= 80MPa, po jednotlivych vrstvach maximalnej hrdbky 150mm.

ZAKLADY

Ocelovd konstrukcia je zaloZena na Zelezobeténovych zakladovych patkach 1000x1000mm, 1000x1500mm
a 700x2000mm vysky 800mm C20/25, hibka zakladovej $kary je min.1,2m od terénu. Zakladova 3kara je
vyrovhana podkladnym beténom min. hr.100mm C12/15. Zakladové patky su vzdjomne prepojené zakladovym
monolitickym pasom 400x2250mm z beténu C20/25. Pred betondzou zdkladov je nutné osadit vsetky

inZinierske siete a bleskozvod. Napojenie na existujuce zaklady sa upravi na mieste pocas vykopovych prac.
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TECHNICKA SPRAVA

ZVISLE NOSNE KONSTRUKCIE

Ocelova konstrukcia je navrhnutd ako tuhda ramova s horizontdlnym streSnym a vertikdlnym stenovym
stuzenim. Nosné stipy st vyiky 3,6m, stipy JAKL 150x5 a 150x8 z ocele $235 a su votknuté do zakladovych
patiek pomocou ocelovej platne hr.30mm a kotevnych skrutiek 4xM30-mat.8.8, stipy JAKL 120x5 z ocele S235
a su votknuté do zakladovych patiek pomocou ocelovej platne hr.20mm a kotevnych skrutiek 4xM20-mat.8.8.
V modulovej osi Bl je priehradovy vaznik na rozpon 13,8m, vysky 850mm, s hornym aspodnym pdsom
z profilov JAKL 150x5, zvislicami JAKL 120x60x4 a diagonalami JAKL 70x4, streSné vaznice IPE 200 su na rozpon
4,55m vo vzajomnej vzdialenosti 1,15m s konzolovym vyloZzenim 3,0m a montaznym stykom 0,72m od osi B za
ucelom demontaze konzolového prestreSenia, vaznice su uloZzené z hora na priehradovy vaznik.

V modulovej osi 5,7,9 su zvislé stuZujuce priehradové vazniky na rozpon 4,55m s vyskou 0,7m, diagonaly a
zvislice su zJAKL 40x3, spodny a horny pds JAKL 80x4. Stresné stuZenie je v rovine/osi stresnych vaznic
z profilov JAKL 40x3. Zvislé vertikdlne stuZzenie je z profilov JAKL 80x4. V3etky ocelové prvky su z ocele $235
a spojovaci material 8.8. Nosny plech stresného plasta je TR35/207-0,63mm. Oplastenie objektu je tvorené
trapézovym plechom, pre ktory su navrhnuté ocelové pazdiky U120 v modulovej osi A1 a UPE200 v modulovej
osi 9, pazdiky su od seba vertikdlne 1250mm.

Ocelova konstrukcia musi byt napojenda na uzemnovaci systém. Naterovy systém a farebné riesenie podla

projektu architektury
A 4. NORMY, PREDPISY, SMERNICE

= STN EN 1990 Zaklady navrhovania

= STN EN 1991 ZatazZenie konstrukcii

= STN EN 1992 Navrhovanie betdnovych konstrukcii

= STN EN 1993 Navrhovanie ocelovych konstrukcii

= STN EN 1994 Navrhovanie spriahnutych ocelovych a beténovych konstrukcii
= STN EN 1995 Navrhovanie drevenych konstrukcii

= STN EN 1996 Navrhovanie murovanych konstrukcif

= STN EN 1997 Geotechnické navrhovanie

= STN EN 1998 Navrhovanie konstrukcii na odolnost proti zemetraseniu

= STN EN 1999 Navrhovanie hlinikovych konstrukcii

A 5. POUZITA LITERATURA:

= |.HARVAN: Nosné betdnové konstrukcie pozemnych stavieb, KASI 4, 2001
* HULLA,TURCEK: Zakladanie stavieb, Jaga 1998
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TECHNICKA SPRAVA

=  P.DUTKO a kol.: Drevené konstrukcie, Priklady

A 6. POUZITE MATERIALY:

= Betdn je triedy C12/15, C20/25
= Betondrska vystuz je pouzitd z materidlu B500B
= S5235

= Spojovaci materidl 8.8

B. ANALYZA ZATAZENIA

HRUBKA On s qd
SKLADBA STRECHY
/ mm/ / kN/m?2 / /-1 / kN/mz2 /
FATRAFOL + GEOTEXTILIA - 0,05 1,35 0,0675
w E OSB DOSKA 25 0,20 1,35 0,270
Ll P S
‘E‘ ’E TRAPEZOVY PLECH — 35/207 0,63 0,06 1,35 0,081
0ok
N
2 0,31 1,35 2 0,420
Premenné zataZenie strechy : 0,75kN/m? 1,50 1,12kN/m?

ZATAZENIE SNEHOM:

- snehova oblast II. si= 1,05 kN/m?,

Sn=W *Ce *C; *5,=0,8 * 1,0 * 1,0 * 1,05 = 0,84 kN/m?

ZATAZENIE VETROM:

- vetrova oblast II. Vb=26 m/s;
- kategoria terénu IV 20=0,05m; Zmn=2m
- vy$ka konstrukcie h=3,6m

- $pickovy tlak vetra gp= 0,49 kN/m?

C. STATICKY VYPOCET

C.1 Navrh a posudenie nosnych prvkov — 3D model

C.2 Navrh a posudenie zakladov

V Novej Dedinke 05/2021
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Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar File: Ocel'ova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia
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Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar File: Ocel'ova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia
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Autodesk Robot Structural Analysis Professional 2020

Author: Ing. Pavol Kohutiar

File: Ocelova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

Node X (m) Y (m) Z (m) Support code Support
1 1.15 3.03 2.92
2 13.80 0.0 3.60
3 2.30 3.03 2.92
4 13.80 7.13 3.60
5 3.45 3.03 2.92
6 0.0 0.0 3.60
7 4.60 3.03 2.92
8 0.0 7.13 3.60
9 5.75 3.03 2.92
10 3.45 0.0 3.60
11 6.90 0.0 3.60
12 10.35 0.0 3.60
13 13.80 7.13 0.0 XXXXXX Fixed
14 0.0 7.13 0.0 XXXXXX Fixed
16 3.45 7.13 0.0 XXXXXX Fixed
17 3.45 7.13 3.60
18 6.90 7.13 0.0 XXXXXX Fixed
19 6.90 7.13 3.60
20 10.35 7.13 0.0 XXXXXX Fixed
21 10.35 7.13 3.60
22 4.60 0.0 3.60
23 8.05 0.0 3.60
24 6.90 6.10 2.92
25 11.50 0.0 3.60
26 6.90 5.08 2.92
27 2.30 0.0 3.60
28 6.90 4.05 2.92
29 5.75 0.0 3.60
30 8.05 3.03 2.92
31 9.20 0.0 3.60
32 9.20 3.03 2.92
33 12.65 0.0 3.60
34 12.65 7.13 3.60
35 11.50 7.13 3.60
36 9.20 7.13 3.60
37 8.05 7.13 3.60
38 5.75 7.13 3.60
39 4.60 7.13 3.60
40 2.30 7.13 3.60
41 1.15 7.13 3.60
42 1.15 5.34 3.60
43 0.0 7.58 3.60
44 3.45 7.58 3.60
45 6.90 7.58 3.60
46 10.35 7.58 3.60
47 13.80 7.58 3.60
48 12.65 7.58 3.60
49 11.50 7.58 3.60
50 9.20 7.58 3.60
51 8.05 7.58 3.60
52 5.75 7.58 3.60
53 4.60 7.58 3.60
54 2.30 7.58 3.60
55 1.15 7.58 3.60
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Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar File: Ocel'ova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

Node X (m) Y (m) Z (m) Support code Support
56 1.15 0.0 3.60
57 13.80 3.03 0.0 XXXXXX Fixed
58 13.80 3.03 3.60
59 0.0 3.03 0.0 XXXXXX Fixed
60 0.0 3.03 3.60
61 1.15 3.03 3.60
62 4.60 3.03 3.60
64 8.05 3.03 3.60
65 11.50 3.03 3.60
66 2.30 3.03 3.60
67 5.75 3.03 3.60
68 3.45 3.03 3.60
69 6.90 3.03 3.60
70 10.35 3.03 3.60
71 9.20 3.03 3.60
72 12.65 3.03 3.60
73 13.80 5.08 3.60
74 12.65 5.08 3.60
75 0.0 5.08 3.60
76 1.15 5.08 3.60
77 2.30 5.08 3.60
78 3.45 5.08 3.60
79 4.60 5.08 3.60
80 5.75 5.08 3.60
81 6.90 5.08 3.60
82 8.05 5.08 3.60
83 9.20 5.08 3.60
84 10.35 5.08 3.60
85 11.50 5.08 3.60
86 13.80 151 3.60
87 12.65 151 3.60
88 0.0 151 3.60
89 1.15 151 3.60
90 2.30 151 3.60
91 3.45 151 3.60
92 4.60 151 3.60
93 5.75 151 3.60
94 6.90 151 3.60
95 8.05 151 3.60
96 9.20 151 3.60
97 10.35 151 3.60
98 11.50 151 3.60
99 0.0 3.03 2.92

100 13.80 3.03 2.92
101 12.65 3.03 2.92
102 6.90 3.03 2.92
103 10.35 3.03 2.92
104 11.50 3.03 2.92
105 13.80 7.13 2.92
106 13.80 3.03 3.50
107 13.80 7.13 3.50
108 13.80 4.05 3.50
109 13.80 5.08 3.50
110 13.80 6.10 3.50
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Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar

File: Ocelova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

Node X (m) Y (m) Z (m) Support code Support
111 13.80 5.08 2.92
112 13.80 4.05 2.92
113 13.80 6.10 2.92
114 6.90 5.08 3.50
115 6.90 4.05 3.50
116 6.90 6.10 3.50
117 6.90 7.13 2.92
118 6.90 3.03 3.50
119 6.90 7.13 3.50
120 0.0 5.08 3.50
121 0.0 5.08 2.92
122 0.0 4.05 3.50
123 0.0 4.05 2.92
124 0.0 6.10 3.50
125 0.0 6.10 2.92
126 0.0 7.13 2.92
127 0.0 3.03 3.50
128 0.0 7.13 3.50
129 0.0 231 3.60
130 13.80 231 3.60
131 1.15 231 3.60
132 2.30 231 3.60
133 3.45 231 3.60
134 4.60 231 3.60
135 5.75 231 3.60
136 6.90 231 3.60
137 8.05 231 3.60
138 9.20 231 3.60
139 10.35 231 3.60
140 11.50 231 3.60
141 12.65 231 3.60
73 13.80 5.08 3.60
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Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar

File: Ocelova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia
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Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar

File: Ocelova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

Bar Node 1 Node 2 Section Material Length (m) Gamma (Deg) Type
1 33 141 IPE 200 S 235 231 0.0 IPE 200
2 8 17 IPE 200 S 235 3.45 0.0 IPE 200
3 17 19 IPE 200 S 235 3.45 0.0 IPE 200
4 19 21 IPE 200 S 235 3.45 0.0 IPE 200
5 21 4 IPE 200 S 235 3.45 0.0 IPE 200
6 10 11 UPE 200 S 235 3.45 0.0 IPE 200
7 99 102 QH 150x150x5 S 235 6.90 0.0 IPE 200
8 58 4 IPE 200 S 235 4.10 0.0 IPE 200
9 141 34 IPE 200 S 235 4.82 0.0 IPE 200
10 102 100 QH 150x150x5 S 235 6.90 0.0 IPE 200
11 13 4 QH 150x150x5 S 235 3.60 0.0 Stlp
12 14 8 QH 150x150x5 S 235 3.60 0.0 Stlp
13 16 17 QH 120x120x5 S 235 3.60 0.0 Stlp
14 18 19 QH 120x120x5 S 235 3.60 0.0 Stlp
15 102 69 QH 70x70x4 S 235 0.68 90.0 Simple bar
16 6 10 UPE 200 S 235 3.45 0.0 IPE 200
17 11 12 UPE 200 S 235 3.45 0.0 IPE 200
18 12 2 UPE 200 S 235 3.45 0.0 IPE 200
19 8 16 QH 80x80x4 S 235 4.99 0.0 Simple bar
20 4 20 QH 80x80x4 S 235 4.99 0.0 Simple bar
21 43 44 U 120 S 235 3.45 0.0 IPE 200
22 44 45 U 120 S 235 3.45 0.0 IPE 200
23 45 46 U 120 S 235 3.45 0.0 IPE 200
24 46 47 U 120 S 235 3.45 0.0 IPE 200
25 4 47 RH 120x60x4 S 235 0.45 0.0 IPE 200
26 34 48 RH 120x60x4 S 235 0.45 0.0 IPE 200
27 35 49 RH 120x60x4 S 235 0.45 0.0 IPE 200
28 21 46 RH 120x60x4 S 235 0.45 0.0 IPE 200
29 36 50 RH 120x60x4 S 235 0.45 0.0 IPE 200
30 37 51 RH 120x60x4 S 235 0.45 0.0 IPE 200
31 19 45 RH 120x60x4 S 235 0.45 0.0 IPE 200
32 38 52 RH 120x60x4 S 235 0.45 0.0 IPE 200
33 39 53 RH 120x60x4 S 235 0.45 0.0 IPE 200
34 17 44 RH 120x60x4 S 235 0.45 0.0 IPE 200
35 40 54 RH 120x60x4 S 235 0.45 0.0 IPE 200
36 41 55 RH 120x60x4 S 235 0.45 0.0 IPE 200
37 8 43 RH 120x60x4 S 235 0.45 0.0 IPE 200
38 57 58 QH 150x150x8 S 235 3.60 0.0 Stlp
39 59 60 QH 150x150x8 S 235 3.60 0.0 Stlp
40 60 58 QH 150x150x5 S 235 13.80 0.0 IPE 200
41 73 74 QH 40x40x3 S 235 1.15 0.0 Simple bar
42 75 76 QH 40x40x3 S 235 1.15 0.0 Simple bar
43 76 77 QH 40x40x3 S 235 1.15 0.0 Simple bar
44 77 78 QH 40x40x3 S 235 1.15 0.0 Simple bar
45 78 79 QH 40x40x3 S 235 1.15 0.0 Simple bar
46 79 80 QH 40x40x3 S 235 1.15 0.0 Simple bar
47 80 81 QH 40x40x3 S 235 1.15 0.0 Simple bar
48 81 82 QH 40x40x3 S 235 1.15 0.0 Simple bar
49 82 83 QH 40x40x3 S 235 1.15 0.0 Simple bar
50 83 84 QH 40x40x3 S 235 1.15 0.0 Simple bar
51 84 85 QH 40x40x3 S 235 1.15 0.0 Simple bar
52 85 74 QH 40x40x3 S 235 1.15 0.0 Simple bar
53 86 87 QH 40x40x3 S 235 1.15 0.0 Simple bar
54 88 89 QH 40x40x3 S 235 1.15 0.0 Simple bar

Date : 22/05/21

Page : 8




Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar

File: Ocelova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

Bar Node 1 Node 2 Section Material Length (m) Gamma (Deg) Type

55 89 90 QH 40x40x3 S 235 1.15 0.0 Simple bar
56 90 91 QH 40x40x3 S 235 1.15 0.0 Simple bar
57 91 92 QH 40x40x3 S 235 1.15 0.0 Simple bar
58 92 93 QH 40x40x3 S 235 1.15 0.0 Simple bar
59 93 94 QH 40x40x3 S 235 1.15 0.0 Simple bar
60 95 96 QH 40x40x3 S 235 1.15 0.0 Simple bar
61 96 97 QH 40x40x3 S 235 1.15 0.0 Simple bar
62 97 98 QH 40x40x3 S 235 1.15 0.0 Simple bar
63 98 87 QH 40x40x3 S 235 1.15 0.0 Simple bar
64 58 74 QH 70x70x4 S 235 2.35 0.0 Simple bar
65 74 4 QH 70x70x4 S 235 2.35 0.0 Simple bar
66 74 35 QH 40x40x3 S 235 2.35 0.0 Simple bar
67 35 84 QH 40x40x3 S 235 2.35 0.0 Simple bar
68 84 36 QH 40x40x3 S 235 2.35 0.0 Simple bar
69 36 82 QH 40x40x3 S 235 2.35 0.0 Simple bar
70 82 19 QH 40x40x3 S 235 2.35 0.0 Simple bar
71 19 80 QH 40x40x3 S 235 2.35 0.0 Simple bar
72 80 39 QH 40x40x3 S 235 2.35 0.0 Simple bar
73 39 78 QH 40x40x3 S 235 2.35 0.0 Simple bar
74 78 40 QH 40x40x3 S 235 2.35 0.0 Simple bar
75 40 76 QH 40x40x3 S 235 2.35 0.0 Simple bar
76 76 8 QH 70x70x4 S 235 2.35 0.0 Simple bar
77 76 60 QH 70x70x4 S 235 2.35 0.0 Simple bar
78 60 89 QH 70x70x4 S 235 1.90 0.0 Simple bar
79 89 6 QH 70x70x4 S 235 1.90 0.0 Simple bar
80 89 27 QH 40x40x3 S 235 1.90 0.0 Simple bar
81 27 91 QH 40x40x3 S 235 1.90 0.0 Simple bar
82 91 22 QH 40x40x3 S 235 1.90 0.0 Simple bar
83 22 93 QH 40x40x3 S 235 1.90 0.0 Simple bar
84 93 11 QH 40x40x3 S 235 1.90 0.0 Simple bar
85 11 95 QH 40x40x3 S 235 1.90 0.0 Simple bar
86 95 31 QH 40x40x3 S 235 1.90 0.0 Simple bar
87 31 97 QH 40x40x3 S 235 1.90 0.0 Simple bar
88 97 25 QH 40x40x3 S 235 1.90 0.0 Simple bar
89 25 87 QH 40x40x3 S 235 1.90 0.0 Simple bar
20 87 2 QH 70x70x4 S 235 1.90 0.0 Simple bar
91 87 58 QH 70x70x4 S 235 1.90 0.0 Simple bar
92 76 66 QH 40x40x3 S 235 2.35 0.0 Simple bar
93 66 78 QH 40x40x3 S 235 2.35 0.0 Simple bar
94 78 62 QH 40x40x3 S 235 2.35 0.0 Simple bar
95 62 80 QH 40x40x3 S 235 2.35 0.0 Simple bar
96 80 69 QH 40x40x3 S 235 2.35 0.0 Simple bar
97 69 82 QH 40x40x3 S 235 2.35 0.0 Simple bar
98 82 71 QH 40x40x3 S 235 2.35 0.0 Simple bar
99 71 84 QH 40x40x3 S 235 2.35 0.0 Simple bar
100 84 65 QH 40x40x3 S 235 2.35 0.0 Simple bar
101 65 74 QH 40x40x3 S 235 2.35 0.0 Simple bar
102 89 66 QH 40x40x3 S 235 1.90 0.0 Simple bar
103 87 65 QH 40x40x3 S 235 1.90 0.0 Simple bar
104 95 94 QH 40x40x3 S 235 1.15 0.0 Simple bar
105 9 67 QH 70x70x4 S 235 0.68 90.0 Simple bar
106 7 62 QH 70x70x4 S 235 0.68 90.0 Simple bar
107 5 68 QH 70x70x4 S 235 0.68 90.0 Simple bar
108 3 66 QH 70x70x4 S 235 0.68 90.0 Simple bar
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Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar

File: Ocelova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

Bar
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
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140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162

Node 1 Node 2 Section Material Length (m) Gamma (Deg) Type

1 61 QH 70x70x4 S 235 0.68 90.0 Simple bar
30 64 QH 70x70x4 S 235 0.68 90.0 Simple bar
32 71 QH 70x70x4 S 235 0.68 90.0 Simple bar
103 70 QH 70x70x4 S 235 0.68 90.0 Simple bar
104 65 QH 70x70x4 S 235 0.68 90.0 Simple bar
101 72 QH 70x70x4 S 235 0.68 90.0 Simple bar
100 105 QH 80x80x4 S 235 4.10 0.0 IPE 200
106 107 QH 80x80x4 S 235 4.10 0.0 IPE 200
109 111 QH 40x40x3 S 235 0.58 0.0 Simple bar
108 112 QH 40x40x3 S 235 0.58 0.0 Simple bar
110 113 QH 40x40x3 S 235 0.58 0.0 Simple bar
100 108 QH 40x40x3 S 235 1.18 0.0 Simple bar
108 111 QH 40x40x3 S 235 1.18 0.0 Simple bar
111 110 QH 40x40x3 S 235 1.18 0.0 Simple bar
110 105 QH 40x40x3 S 235 1.18 0.0 Simple bar
114 26 QH 40x40x3 S 235 0.58 0.0 Simple bar
115 28 QH 40x40x3 S 235 0.58 0.0 Simple bar
116 24 QH 40x40x3 S 235 0.58 0.0 Simple bar
102 117 QH 80x80x4 S 235 4.10 0.0 IPE 200
118 119 QH 80x80x4 S 235 4.10 0.0 IPE 200
102 115 QH 40x40x3 S 235 1.18 0.0 Simple bar
115 26 QH 40x40x3 S 235 1.18 0.0 Simple bar
26 116 QH 40x40x3 S 235 1.18 0.0 Simple bar
116 117 QH 40x40x3 S 235 1.18 0.0 Simple bar
120 121 QH 40x40x3 S 235 0.58 0.0 Simple bar
122 123 QH 40x40x3 S 235 0.58 0.0 Simple bar
124 125 QH 40x40x3 S 235 0.58 0.0 Simple bar
99 126 QH 80x80x4 S 235 4.10 0.0 IPE 200
127 128 QH 80x80x4 S 235 4.10 0.0 IPE 200
99 122 QH 40x40x3 S 235 1.18 0.0 Simple bar
122 121 QH 40x40x3 S 235 1.18 0.0 Simple bar
121 124 QH 40x40x3 S 235 1.18 0.0 Simple bar
124 126 QH 40x40x3 S 235 1.18 0.0 Simple bar
60 1 QH 70x70x4 S 235 1.34 0.0 Simple bar
1 66 QH 70x70x4 S 235 1.34 0.0 Simple bar
66 5 QH 70x70x4 S 235 1.34 0.0 Simple bar
5 62 QH 70x70x4 S 235 1.34 0.0 Simple bar
62 9 QH 70x70x4 S 235 1.34 0.0 Simple bar
9 69 QH 70x70x4 S 235 1.34 0.0 Simple bar
69 30 QH 70x70x4 S 235 1.34 0.0 Simple bar
30 71 QH 70x70x4 S 235 1.34 0.0 Simple bar
71 103 QH 70x70x4 S 235 1.34 0.0 Simple bar
103 65 QH 70x70x4 S 235 1.34 0.0 Simple bar
101 58 QH 70x70x4 S 235 1.34 0.0 Simple bar
101 65 QH 70x70x4 S 235 1.34 0.0 Simple bar
20 21 QH 120x120x5 S 235 3.60 0.0 Stlp
8 129 IPE 200 S 235 4.82 0.0 IPE 200
129 6 IPE 200 S 235 231 0.0 IPE 200
56 131 IPE 200 S 235 231 0.0 IPE 200
131 41 IPE 200 S 235 4.82 0.0 IPE 200
27 132 IPE 200 S 235 231 0.0 IPE 200
132 40 IPE 200 S 235 4.82 0.0 IPE 200
10 133 IPE 200 S 235 231 0.0 IPE 200
133 17 IPE 200 S 235 4.82 0.0 IPE 200
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Bar Node 1 Node 2 Section Material Length (m) Gamma (Deg) Type
163 22 134 IPE 200 S 235 231 0.0 IPE 200
164 134 39 IPE 200 S 235 4.82 0.0 IPE 200
165 29 135 IPE 200 S 235 231 0.0 IPE 200
166 135 38 IPE 200 S 235 4.82 0.0 IPE 200
167 11 136 IPE 200 S 235 231 0.0 IPE 200
168 136 19 IPE 200 S 235 4.82 0.0 IPE 200
169 23 137 IPE 200 S 235 231 0.0 IPE 200
170 137 37 IPE 200 S 235 4.82 0.0 IPE 200
171 31 138 IPE 200 S 235 231 0.0 IPE 200
172 138 36 IPE 200 S 235 4.82 0.0 IPE 200
173 12 139 IPE 200 S 235 231 0.0 IPE 200
174 139 21 IPE 200 S 235 4.82 0.0 IPE 200
175 25 140 IPE 200 S 235 231 0.0 IPE 200
176 140 35 IPE 200 S 235 4.82 0.0 IPE 200
177 2 130 IPE 200 S 235 231 0.0 IPE 200
178 130 58 IPE 200 S 235 0.72 0.0 IPE 200
Data - Sections
Section name Bar list AX (mm2) AY (mm2) AZ(mm2) IX (mm4) IY (mm4) 1Z (mm4)
IPE 200 1to5 8 9 155t0178 2850 1700 1120 70200 19400000 1420000
41t063 66t075 80to8-
QH 40x40x3 9 92t0104 117t0126 434 240 240 151959 97800 97800
129t0135 138t0141
QH 150x150x5 7 10to12 40 2870 1500 1500 15243125 10020000 10020000
QH 120x120x5 13 14 154 2270 1200 1200 7604375 4980000 4980000
RH 120x60x4 25t037 1360 480 960 2010000 2490000 831000
U 120 21to24 1700 990 840 42800 3640000 432000
QH 150x150x8 3839 4480 2400 2400 22906304 14910000 14910000
15 64 65 76t079 90
QH 70x70x4 91 105t0114 142to1- 1040 560 560 1149984 747000 747000
53
19 20 115 116 127
QH 80x80x4 128 136 137 1200 640 640 1755904 1140000 1140000
UPE 200 6 16to18 2900 1760 1200 88800 19090000 1870000
Data - Materials
Material E(MPa) G (MPa) NI LX (1/°C) RO (kN/m3) Re (MPa)
1 S 235 210000.00 81000.00 0.30 0.00 77.01 235.00
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Data - Supports

Support name
Fixed

Loads - Cases

List of nodes

List of edges

List of objects

Support conditions

13 14t020By2 57 59

UXUY UZRXRY RZ

Case Label Case name Nature Analysis type
1 DL1 Vlastna vaha Structural Static - Linear
2 DL2 Stale zatazenie Non-structural Static - Linear
3 DL21 Premenne zatazenie Category H Static - Linear
4 DL211 Sneh Snow H Static - Linear
5 DL2111 Vietor +X wind Static - Linear
6 DL21111 Vietor -X wind Static - Linear
7 DL211111 Vietor +Y wind Static - Linear
8 DL2111111 Vietor -Y wind Static - Linear
9 ULS Static - Linear
10 ULS+ Static - Linear
11 ULS- Static - Linear
12 SLS Static - Linear
13 SLS+ Static - Linear
14 SLS- Static - Linear
15 SLS:CHR Static - Linear
16 SLS:CHR+ Static - Linear
17 SLS:CHR- Static - Linear
18 SLS:FRE Static - Linear
19 SLS:FRE+ Static - Linear
20 SLS:FRE- Static - Linear

Loads - Values
Case Load type List Load values

1 self-weight 1to178 PZ Negative Factor=1.00
2 nodal force FX=0.00(kN) FY=######(kN) FZ=0.00(kN) CX=#####(kNm) CY=0.00(kNm) C-
Z=##H#H#(KNm) Alpha=0.0(Deg) Beta=0.0(Deg) Gamma=######(Deq)
2 nodal force FX=0.0(kN) FY=0.0(kN) FZ=0.0(kN) Alpha=0.0(Deg) Beta=0.0(Deg) Gamr(;](%:e%;
5 nodal force FX=0.00(kN) FY=0.0(kN) FZ=0.0(kN) CZ=0.0(kNm) Alprlgzzzg(;.g(aD;rgn)ali%t%?g.eOg(;
2 uniform load 189128 155t0178 PZ=-0.35(kN/m)
3 uniform load 189 155t0178 PZ=-0.85(kN/m)
4 uniform load 189 155t0178 PZ=-1.00(kN/m)
5 uniform load 155 156 PX=1.00(kN/m)
5 uniform load 12 38 39 PX=0.25(kN/m)
5 uniform load 8177178 PX=0.60(kN/m)
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Case Load type List Load values
5 uniform load 189 155t0178 PZ=0.35(kN/m)
5 uniform load 21to24 PY=0.60(kN/m)
5 uniform load PY=-0.60(kN/m)
6 uniform load PY=-0.60(kN/m)
6 uniform load 21to24 PY=0.60(kN/m)
6 uniform load 155 156 PX=-0.60(kN/m)
6 uniform load 8177178 PX=-1.00(kN/m)
6 uniform load 11 38 39 PX=-0.25(kN/m)
6 uniform load 189 155t0178 PZ=0.35(kN/m)
7 uniform load 189 155t0178 PZ=0.35(kN/m)
7 uniform load 21to24 PY=0.60(kN/m)
7 uniform load 8177178 PX=0.60(kN/m)
7 uniform load 155 156 PX=-0.60(kN/m)
7 uniform load 1112 38 39 PY=0.25(kN/m)
8 uniform load 21to24 PY=-0.60(kN/m)
8 uniform load 189 155t0178 PZ=0.35(kN/m)
8 uniform load 8177178 PX=0.60(kN/m)
8 uniform load 155 156 PX=-0.60(kN/m)
8 uniform load 11 12 38 39 PY=-0.25(kN/m)
Combinations
Combi-
Combinations Name Analysis type nation Case nature Definition

type
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View - Cases: 2 (Stale zataZenie) 1
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View - Cases: 3 (Premenne zatazenie) 1
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View - Cases: 4 (Sneh) 1
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View - Cases: 5 (Vietor +X) 1
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View - Cases: 6 (Vietor -X) 1

IPE 200

QH 120x120x5

QH 150x150x5
— H 150x150x8

QH 40x40x3
— QH 70x70x4

QH 80x80x4
m— RH 120x60x4

UPE 200

11 kNim

- U120
Cases: 6 (Vietor -X)
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View - Cases: 7 (Vietor +Y) 1

SREI33
cx xTRE
S§SEBRSSS
&IIIIII
2000000
G i
- :
3
9 G
7.4 5|3
| d 0
2 T
2 AR
B! ﬁ% Hir
L )
G
i o L
glE| ¥ T
e Ao B g e
7l By 3
{ 3 'alg;
% 3
o T
8 o
5 &
g g 3
3 T 2
/% L °
/ = 8
N T
8 i,
A ik .
2 g 'Xg
11 e 1
by 5 8
4 ﬁ-g 3
S 2
\} =
1
. 3
§

UPE 200

I kNim

m— RH 120x60x4
Cases: 7 (Vietor +Y)

— ) 120

Date : 22/05/21

Page : 19




Author: Ing. Pavol Kohutiar

Autodesk Robot Structural Analysis Professional 2020

File: Ocelova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

View - Cases: 8 (Vietor -Y) 1
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View - FX; Cases: 9tol11 1
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View - FY; Cases: 9tol11l 1
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View - FZ; Cases: 9to11l 1
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View - MX; Cases: 9tol1 1
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View - MY; Cases: 9to11l 1

1

1

1

0;

0

0;
kNm
x=36.29
6.29

Stol1

ANDHSSSRNoND DD

@
PEETLETLT T LN o L |

Date : 22/05/21 Page : 25




Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar

File: Ocelova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

View - MZ; Cases: 9tol11l 1
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Ocelova konstrukcia

Bar
1/MAX
Node
Case
1/MIN
Node
Case
2/ MAX
Node
Case
2/MIN
Node
Case
3/ MAX
Node
Case
3/MIN
Node
Case
4/ MAX
Node
Case
4/ MIN
Node
Case
5/ MAX
Node
Case
5/MIN
Node
Case
6/ MAX
Node
Case
6/ MIN
Node
Case
71 MAX
Node
Case
7/ MIN
Node
Case
8/ MAX
Node
Case
8/MIN
Node
Case
9/ MAX
Node
Case
9/MIN
Node
Case

FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
4.06 0.05 0.79 0.00 0.88 0.14
141 141 141 33 141 141

5 6 5 8 5 uLS/1
-33.02 -0.33 -6.83 -0.02 7.75 0.12
141 141 141 33 141 33
uLS/1 uLS/1 uLS/1 uLS/1 ULS/1 ULS/1
23.12 0.31 2.57 0.00 0.43 0.22
17 8 8 17 17 8
uLS/1 ULS/3 uLS/1 6 8 uLS/3
-4.72 -0.20 -4.74 -0.01 -3.58 -0.15
8 8 17 8 17 8
ULS/70 uLS/74 ULS/1 uLS/1 ULS/1 uLS/74
25.88 0.08 4.60 0.00 0.43 0.04
19 19 17 17 17 17
uLS/1 ULS/3 uLS/1 8 5 uLS/9
-4.99 -0.06 -3.64 -0.02 -3.45 -0.03
19 17 19 17 17 17

7 ULS/72 uLS/1 uLS/1 ULS/1 uLS/72
25.88 0.06 3.64 0.02 0.43 0.04
19 21 19 21 21 21
ULS/1 ULS/70 ULS/1 uLS/1 6 uLSs/9
-4.99 -0.08 -4.60 -0.00 -3.45 -0.03
19 19 21 21 21 21

7 ULS/5 ULS/1 8 ULS/1 ULS/70
23.12 0.20 4.74 0.01 0.43 0.22
21 4 21 4 21 4
ULS/1 ULS/74 ULS/1 uLS/1 8 uLs/5
-4.72 -0.31 -2.57 -0.00 -3.58 -0.15
4 4 4 21 21 4
uLS/72 ULS/5 uLS/1 5 uLS/1 ULS/74
49.04 0.12 0.65 0.00 0.00 0.00
11 11 10 10 11 11
ULS/1 uLS/1 ULS/1 uLS/1 uLS/9 ULS/54
-7.33 -0.02 -0.64 -0.01 -0.00 -0.00
11 11 11 11 11 11

8 8 ULS/1 uLS/1 ULS/74 uLS/81
53.75 0.94 22.88 0.43 5.74 0.39
102 102 99 99 102 99

7 ULS/1 ULS/1 8 uLS/1 8
-458.21 -2.96 -3.15 -2.53 -19.75 -3.01
102 99 99 99 99 99
uLS/1 uLS/1 5 uLS/1 uLS/1 uLS/1
11.08 153 8.07 0.00 1.53 0.41
4 4 58 58 58 58
ULS/1 uLS/72 ULS/1 7 5 uLS/51
-2.34 -1.55 -3.41 -0.01 -9.28 -0.54
58 58 4 4 58 58

8 ULS/72 ULS/1 ULS/1 uLS/1 ULS/72

4.06 0.05 0.79 0.00 0.88 0.14
141 141 141 141 141 141

5 6 5 8 5 uLS/1
-33.02 -0.33 -6.83 -0.01 775 -0.11
141 141 141 141 141 34
ULS/1 ULS/1 uLS/1 uLS/1 uLS/1 uLS/5
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Ocelova konstrukcia

Bar
10 / MAX
Node
Case
10/ MIN
Node
Case
11/ MAX
Node
Case
11/ MIN
Node
Case
12 /| MAX
Node
Case
12 / MIN
Node
Case
13/ MAX
Node
Case
13/ MIN
Node
Case
14 | MAX
Node
Case
14 / MIN
Node
Case
15/ MAX
Node
Case
15/ MIN
Node
Case
16 / MAX
Node
Case
16 / MIN
Node
Case
17 / MAX
Node
Case
17 / MIN
Node
Case
18 / MAX
Node
Case
18 / MIN
Node
Case

FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
53.75 2.96 3.15 2.53 5.74 0.39
102 100 100 100 102 100

7 ULS/1 6 ULS/1 uLS/1 8
-458.21 -0.94 -22.88 -0.43 -19.75 -3.01
102 102 100 100 100 100
uLS/1 uLS/1 uLS/1 8 ULS/1 ULS/1
13.51 19.93 0.68 0.20 0.73 6.34
13 4 4 4 13 13
ULS/54 uLS/1 uLS/47 uLS/47 uLS/72 uLS/9
-7.54 -5.77 -0.85 -0.13 -0.59 -5.76

4 4 13 13 13 13
ULS/72 5 ULS/72 ULS/70 uLS/3 ULS/70
13.51 19.93 0.85 0.13 0.59 6.34
14 8 14 14 14 14
ULS/56 uLS/1 ULS/70 ULS/72 ULS/5 uLS/9
-7.54 -5.77 -0.68 -0.20 -0.73 -5.76

8 8 8 8 14 14
ULS/70 6 ULS/45 ULS/45 ULS/70 uLS/72
13.79 0.85 0.12 0.04 0.21 5.46
16 16 16 16 17 17
ULS/1 ULS/76 ULS/45 ULS/72 ULS/45 ULS/5
-1.67 -2.19 -0.09 -0.06 0.21 2.44
16 16 16 16 16 16

8 ULS/5 ULS/72 ULS/45 ULS/45 ULS/5

16.72 8.04 0.10 0.05 0.18 2.38
18 19 18 18 18 18
ULS/1 ULS/1 ULS/45 ULS/72 ULS/72 8
-1.96 771 -0.10 -0.05 -0.18 -8.82
18 18 18 18 18 18

8 uLS/7 ULS/72 ULS/45 ULS/45 uLs/7

6.18 0.04 13.84 0.00 2.22 0.02
102 102 69 69 69 69
ULS/1 ULS/70 ULS/1 ULS/56 uLS/1 uLS/47
-1.30 -0.04 -2.46 -0.00 -0.30 -0.02
69 102 69 102 69 69
ULS/76 uLS/47 8 uLS/61 8 ULS/70
38.77 0.02 0.47 0.00 0.00 0.00
10 6 6 10 10 10
ULS/1 uLS/5 ULS/1 8 ULS/63 7
-5.85 -0.14 -0.41 -0.03 -0.00 -0.00
10 10 10 10 10 10

8 uLS/1 uLS/1 uLS/1 ULS/15 uLS/1
49.04 0.02 0.64 0.01 0.00 0.00
11 11 11 11 12 12
ULS/1 8 ULS/1 ULS/1 ULS/23 ULS/12
-7.33 -0.12 -0.65 -0.00 -0.00 -0.00
11 11 12 12 12 12

8 ULS/1 ULS/1 ULS/1 ULS/58 ULS/64
38.77 0.14 0.41 0.03 0.00 0.00
12 12 12 12 2 2
ULS/1 ULS/1 ULS/1 ULS/1 4 ULS/74
-5.85 -0.02 -0.47 -0.00 -0.00 -0.00
12 2 2 12 2 2

8 uLS/3 uLS/1 8 uLS/8 ULS/47
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Bar
19 / MAX
Node
Case
19/ MIN
Node
Case
20 / MAX
Node
Case
20 / MIN
Node
Case
21/ MAX
Node
Case
21/ MIN
Node
Case
22 | MAX
Node
Case
22 [ MIN
Node
Case
23 / MAX
Node
Case
23 /MIN
Node
Case
24 | MAX
Node
Case
24 | MIN
Node
Case
25/ MAX
Node
Case
25 /MIN
Node
Case
26 | MAX
Node
Case
26 / MIN
Node
Case
27 | MAX
Node
Case
27 | MIN
Node
Case

FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
14.26 0.00 0.22 0.01 0.00 0.00
16 8 8 8 16 16
ULS/45 uLS/52 ULS/1 uLS/5 uLS/1 ULS/63
-10.59 -0.00 -0.22 -0.01 -0.00 -0.00
8 8 16 8 16 16
ULS/72 ULS/63 uLS/1 ULS/70 ULS/54 uLS/52
14.26 0.00 0.22 0.01 0.00 0.00
20 4 4 4 20 20
uLS/47 ULS/57 uLS/1 ULS/72 ULS/60 uLS/64
-10.59 -0.00 -0.22 -0.01 -0.00 -0.00
4 4 20 4 20 20
ULS/70 ULS/64 ULS/1 uLS/3 uLS/77 uLS/57
3.15 0.42 0.29 0.00 0.00 0.00
44 43 43 44 44 44
uLS/1 ULS/51 uLS/1 6 ULS/58 ULS/45
-0.88 -0.41 -0.20 -0.01 -0.00 -0.00
44 43 44 43 44 44

5 uLS/74 ULS/60 uLS/1 ULS/1 ULS/76

3.50 0.41 0.17 0.00 0.00 0.00
45 45 44 44 45 45
ULS/1 ULS/45 ULS/60 8 2 2
-0.88 -0.41 -0.44 -0.01 -0.00 -0.00
44 44 44 44 45 45

5 ULS/72 ULS/23 uLS/1 ULS/16 uLS/12

3.50 0.41 0.44 0.01 0.00 0.00
45 46 46 46 46 46
ULS/1 ULS/70 ULS/23 uLS/1 ULS/60 uLS/87
-0.88 -0.41 -0.17 -0.00 -0.00 -0.00
46 45 46 46 46 46

6 uLS/47 ULS/60 8 ULS/80 ULS/13

3.15 0.41 0.20 0.01 0.00 0.00
46 47 46 47 47 47
ULS/1 ULS/74 ULS/60 uLS/1 ULS/76 uLS/11
-0.88 -0.42 -0.29 -0.00 -0.00 -0.00
46 47 47 46 47 47

6 ULS/51 ULS/1 5 uLs/7 uLS/67

0.42 0.60 0.36 0.0 0.02 0.27

4 4 4 4 4 4
ULS/51 uLS/9 ULS/1 1 5 uLSs/9
-0.41 -0.52 -0.05 0.0 -0.14 -0.23

4 4 4 4 4 4
ULS/74 uLS/72 5 1 uLS/1 ULS/72
1.29 1.45 0.27 0.04 0.33 0.40
34 34 34 34 34 34
ULS/51 ULS/1 ULS/54 8 ULS/23 uLS/1
-1.20 -0.29 -0.75 -0.31 -0.11 -0.25
34 34 48 34 34 48
ULS/74 7 ULS/23 ULS/1 ULS/54 uLS/1
1.16 1.22 1.16 0.04 0.08 0.33

35 35 35 35 35 35
ULS/76 ULS/1 ULS/1 5 8 uLS/1
-1.28 -0.37 -0.18 -0.18 -0.51 -0.23
35 35 35 35 35 49
uLS/45 ULS/74 8 uLS/1 uLS/1 uLS/9
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Bar
28 | MAX
Node
Case
28 / MIN
Node
Case
29 / MAX
Node
Case
29 / MIN
Node
Case
30/ MAX
Node
Case
30/ MIN
Node
Case
31/ MAX
Node
Case
31/MIN
Node
Case
32 / MAX
Node
Case
32/MIN
Node
Case
33/ MAX
Node
Case
33/MIN
Node
Case
34 /| MAX
Node
Case
34/ MIN
Node
Case
35/ MAX
Node
Case
35/MIN
Node
Case
36 / MAX
Node
Case
36/ MIN
Node
Case

FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
0.79 0.18 0.43 0.0 0.23 0.08
21 21 21 21 21 21
ULS/76 ULS/1 ULS/60 1 ULS/25 uLS/1
-0.80 -0.14 -0.53 0.0 -0.18 -0.06
21 21 46 21 21 21
ULS/45 ULS/70 ULS/25 1 ULS/60 ULS/70
1.16 0.21 1.00 0.05 0.08 0.05

36 36 36 36 36 36
ULS/76 uLS/47 ULS/3 8 8 uLs/5
-1.19 -0.12 -0.17 -0.33 -0.44 -0.06
36 36 36 36 36 50
ULS/45 ULS/70 8 uLS/1 uLS/3 uLs/47
1.16 0.15 0.33 0.01 0.02 0.07

37 37 37 37 37 51
ULS/51 ULS/51 ULS/60 8 4 ULS/70
117 -0.30 -0.06 -0.09 -0.13 -0.06
37 37 37 37 37 37
ULS/72 ULS/70 4 uLS/1 ULS/60 ULS/70
0.79 0.12 0.28 0.0 0.00 0.05

19 19 19 19 19 19
ULS/76 ULS/72 ULS/58 1 4 uLS/72
-0.80 -0.12 -0.00 0.0 -0.11 -0.05
19 19 19 19 19 19
ULS/45 ULS/45 4 1 ULS/50 ULS/45
1.16 0.30 0.33 0.09 0.02 0.06

38 38 38 38 38 38
ULS/51 ULS/72 ULS/60 uLS/1 4 ULS/72
-1.17 -0.15 -0.06 -0.01 -0.13 -0.07
38 38 38 38 38 52
ULS/70 ULS/51 4 8 ULS/60 ULS/72
1.16 0.12 1.00 0.33 0.08 0.06

39 39 39 39 39 53
ULS/76 uLS/72 uLS/5 uLS/1 8 ULS/45
-1.19 -0.21 -0.17 -0.05 -0.44 -0.05
39 39 39 39 39 39
uLS/47 uLS/45 8 8 uLS/5 uLS/3
0.79 0.14 0.43 0.00 0.23 0.06

17 17 17 17 17 17
ULS/76 uLS/72 ULS/60 uLS/6 uLS/27 ULS/72
-0.80 -0.18 -0.53 -0.00 -0.18 -0.08
17 17 44 17 17 17
uLS/47 uLS/1 uLS/27 8 ULS/60 uLS/1
1.16 0.37 1.16 0.18 0.08 0.23
40 40 40 40 40 54
ULS/76 ULS/74 ULS/1 ULS/1 8 uLS/9
-1.28 -1.22 -0.18 -0.04 -0.51 -0.33
40 40 40 40 40 40
uLS/47 ULS/1 8 6 uLS/1 uLS/1
1.29 0.29 0.27 0.31 0.33 0.25
a1 a2 a1 21 41 55
ULS/51 7 ULS/56 ULS/1 ULS/23 uLS/1
-1.20 -1.45 -0.75 -0.04 -0.11 -0.40
4 a1 55 a1 41 4
ULS/74 ULS/1 ULS/23 8 ULS/56 uLS/1
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37 I MAX
Node
Case
37 / MIN
Node
Case
38 / MAX
Node
Case
38 /MIN
Node
Case
39/ MAX
Node
Case
39/ MIN
Node
Case
40 /| MAX
Node
Case
40 / MIN
Node
Case
41 | MAX
Node
Case
41/ MIN
Node
Case
42 | MAX
Node
Case
42 / MIN
Node
Case
43 / MAX
Node
Case
43/ MIN
Node
Case
44 | MAX
Node
Case
44 | MIN
Node
Case
45 /| MAX
Node
Case
45/ MIN
Node
Case

FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
0.42 0.52 0.36 0.0 0.02 0.23

8 8 8 8 8 8
ULS/51 ULS/70 ULS/1 1 6 ULS/70
-0.41 -0.60 -0.05 0.0 -0.14 0.27

8 8 8 8 8 8
uLS/74 ULS/9 6 1 ULS/1 uLS/9
126.15 5.73 19.84 0.70 4.84 9.10
57 57 57 57 57 58
uLS/1 ULS/51 uLS/1 ULS/5 6 ULS/1
-16.75 -12.07 -18.32 -2.27 -21.65 -8.36
57 58 58 58 57 57

5 ULS/3 ULS/1 uLS/1 ULS/1 ULS/70
126.15 5.73 18.32 2.27 21.65 9.10
59 59 60 60 59 60
uLS/1 ULS/51 uLS/1 uLS/1 ULS/1 uLS/1
-16.75 -12.07 -19.84 -0.70 -4.84 -8.36
59 60 59 59 59 59

6 uLS/5 uLS/1 ULS/3 5 uLS/72
35.88 1.79 6.13 3.71 0.73 1.81
60 60 60 58 60 58
ULS/3 uLS/1 ULS/1 uLS/1 6 uLS/1
-7.85 -1.79 -6.13 -3.71 -4.88 -0.35
60 58 58 60 60 58

6 uLS/1 ULS/1 uLS/1 ULS/1 6

3.14 0.00 0.03 0.03 0.00 0.00
73 73 73 73 74 74
uLS/47 uLS/17 ULS/1 uLS/1 ULS/59 ULS/78
-1.89 -0.00 -0.03 -0.00 -0.00 -0.00
73 73 74 73 74 74
ULS/74 ULS/78 uLS/1 5 uLS/5 uLS/17
3.14 0.00 0.03 0.00 0.00 0.00
75 75 75 75 76 76
uLS/45 7 ULS/1 6 uLS/1 uLS/1
-1.89 -0.00 -0.03 -0.03 -0.00 -0.00
75 75 76 75 76 76
ULS/74 ULS/1 uLS/11 uLS/1 ULS/54 ULS/74
13.86 0.00 0.03 0.00 0.00 0.00
76 76 76 76 77 77
ULS/1 ULS/76 ULS/1 7 ULS/55 ULS/80
211 -0.00 -0.03 -0.03 -0.00 -0.00
76 76 77 76 77 77

7 ULS/80 uLS/1 uLS/1 ULS/10 ULS/76

14.07 0.00 0.03 0.00 0.00 0.00
77 77 77 77 78 78
ULS/1 6 ULS/1 8 uLS/5 uLS/3
-2.13 -0.00 -0.03 -0.03 -0.00 0.0
77 77 78 77 78 77

7 uLS/3 ULS/59 ULS/1 ULS/59 1

19.67 0.00 0.03 0.00 0.00 0.00
78 78 78 78 79 79
ULS/1 uLS/22 ULS/1 7 uLS/3 uLS/27
-2.66 -0.00 -0.03 -0.02 0.0 -0.00
78 78 79 78 78 79

7 uLS/27 uLS/11 uLS/1 1 ULS/22
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46 | MAX
Node
Case
46 / MIN
Node
Case
47 | MAX
Node
Case
47 /| MIN
Node
Case
48 | MAX
Node
Case
48 / MIN
Node
Case
49 | MAX
Node
Case
49 / MIN
Node
Case
50 / MAX
Node
Case
50/ MIN
Node
Case
51/ MAX
Node
Case
51 /MIN
Node
Case
52 /| MAX
Node
Case
52 / MIN
Node
Case
53 / MAX
Node
Case
53 /MIN
Node
Case
54 | MAX
Node
Case
54 [ MIN
Node
Case

FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
19.82 0.00 0.03 0.00 0.0 0.00
79 79 79 79 79 80
ULS/1 uLS/92 ULS/1 5 1 uLS/6
-2.68 -0.00 -0.03 -0.01 -0.00 -0.00
79 79 80 79 80 80

7 ULS/6 uLS/1 uLS/1 ULS/45 uLS/92
23.22 0.0 0.03 0.00 0.00 0.00
80 80 80 80 81 81
uLS/1 1 uLS/1 5 ULS/56 ULS/80
-3.03 -0.00 -0.03 -0.00 -0.00 0.0
80 80 81 80 81 80

7 ULS/80 uLS/77 uLS/1 ULS/9 1
23.22 0.00 0.03 0.00 0.00 0.00
81 81 81 81 82 82
uLS/1 uLS/77 uLS/11 uLS/1 ULS/46 uLS/62
-3.03 -0.00 -0.03 -0.00 -0.00 -0.00
81 81 82 81 82 82

7 5 uLS/1 6 ULS/1 uLs/77
19.82 0.00 0.03 0.01 0.00 0.00
82 82 82 82 83 83
ULS/1 ULS/89 ULS/1 uLS/1 uLS/54 uLS/54
-2.68 -0.00 -0.03 -0.00 -0.00 -0.00
82 82 83 82 83 83

7 ULS/54 uLS/77 6 uLS/81 ULS/89
19.67 0.00 0.03 0.02 0.00 0.00
83 83 83 83 84 84
ULS/1 uLS/82 uLS/11 uLS/1 ULS/46 uLS/4
-2.66 -0.00 -0.03 -0.00 -0.00 -0.00
83 83 84 83 84 84

7 uLS/4 uLS/9 7 ULS/20 ULS/82
14.07 0.00 0.03 0.03 0.00 0.00
84 84 84 84 85 85
ULS/1 ULS/50 ULS/1 uLS/1 uLS/1 ULS/93
-2.13 -0.00 -0.03 -0.00 -0.00 -0.00
84 84 85 84 85 85

7 ULS/93 uLS/11 8 ULS/46 ULS/50
13.86 0.0 0.03 0.03 0.00 0.00
85 85 85 85 74 74
ULS/1 3 ULS/1 uLS/1 uLs/7 ULS/45
211 -0.00 -0.03 -0.00 0.0 0.0
85 85 74 85 85 85

7 uLS/45 uLS/1 7 1 1
2.85 0.00 0.03 0.03 0.00 0.0
86 86 86 86 87 86
uLs/47 uLS/9 ULS/78 ULS/1 ULS/78 1
-1.54 -0.00 -0.03 -0.00 -0.00 -0.00
86 86 87 86 87 87
ULS/76 6 ULS/13 8 uLS/21 uLS/9
2.85 0.00 0.03 0.00 0.0 0.00
88 88 88 88 88 89
ULS/45 uLS/3 ULS/54 8 1 ULS/76
-1.54 -0.00 -0.03 -0.03 -0.00 -0.00
88 88 89 88 89 89
ULS/76 8 uLS/1 uLS/1 uLS/81 uLS/3
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55/ MAX
Node
Case
55/ MIN
Node
Case
56 / MAX
Node
Case
56 / MIN
Node
Case
57 | MAX
Node
Case
57 /| MIN
Node
Case
58 / MAX
Node
Case
58 / MIN
Node
Case
59 / MAX
Node
Case
59 / MIN
Node
Case
60 / MAX
Node
Case
60 / MIN
Node
Case
61/ MAX
Node
Case
61/ MIN
Node
Case
62 / MAX
Node
Case
62 / MIN
Node
Case
63 / MAX
Node
Case
63/ MIN
Node
Case

FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
27.83 0.00 0.03 0.00 0.00 0.00
89 89 89 89 90 90
ULS/1 uLS/77 uLS/2 8 uLS/17 ULS/76
-3.65 -0.00 -0.03 -0.03 -0.00 -0.00
89 89 ) 89 90 90

8 ULS/76 uLS/77 uLS/1 uLS/78 uLs/77
28.77 0.00 0.03 0.00 0.00 0.00
% 9 ) 90 91 91
uLS/1 uLS/77 ULS/46 8 uLS/68 ULS/60
-3.75 -0.00 -0.03 -0.04 -0.00 -0.00
N ) 91 90 91 91

8 ULS/60 ULS/1 uLS/1 ULS/1 uLS/77
13.27 0.00 0.03 0.00 0.00 0.00
91 91 91 91 92 92
uLS/1 8 ULS/45 uLS/3 ULS/85 uLS/1
-1.91 -0.00 -0.03 -0.00 -0.00 -0.00
91 91 92 91 92 92

7 uLS/1 ULS/2 8 uLS/24 ULS/75
14.16 0.00 0.03 0.00 0.00 0.00
92 92 92 92 93 93
ULS/1 ULS/88 ULS/82 7 uLS/82 uLS/17
-2.00 -0.00 -0.03 -0.01 -0.00 -0.00
92 92 93 92 93 93

7 uLS/17 ULS/46 uLS/1 ULS/46 uLS/88
10.48 0.00 0.03 0.00 0.00 0.00
93 93 93 93 94 94
ULS/1 ULS/26 uLS/5 7 uLs/5 ULS/86
-1.58 -0.00 -0.03 -0.02 -0.00 -0.00
93 93 94 93 94 94

7 uLS/86 ULS/45 uLS/1 ULS/46 ULS/26
14.16 0.00 0.03 0.01 0.00 0.00
95 95 95 95 9% 9%
ULS/1 ULS/93 ULS/53 uLS/1 ULS/57 ULS/10
-2.00 -0.00 -0.03 -0.00 -0.00 -0.00
95 95 9% 95 9% 9%

7 ULS/10 ULS/1 7 uLS/1 ULS/93
13.27 0.00 0.03 0.00 0.0 0.00
9% 9% 9% 9% 9% 97
ULS/1 ULS/23 ULS/53 8 1 uLS/47
-1.91 -0.00 -0.03 -0.00 -0.00 -0.00
9% 9% 97 9% 97 97

7 uLS/47 uLS/1 uLS/5 uLS/1 ULS/23
28.77 0.00 0.03 0.04 0.00 0.00
97 97 97 97 98 98
ULS/1 ULS/10 ULS/46 ULS/1 ULS/62 ULS/94
-3.75 -0.00 -0.03 -0.00 -0.00 -0.00
97 97 98 97 98 98

8 ULS/94 uLS/82 8 ULS/86 ULS/10
27.83 0.00 0.03 0.03 0.00 0.00
98 98 98 98 87 87
ULS/1 uLS/42 uLS/2 ULS/1 ULS/54 uLS/11
-3.65 -0.00 -0.03 -0.00 -0.00 -0.00
98 98 87 98 87 87

8 uLS/11 uLS/1 8 uLS/77 ULS/42
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64 /| MAX
Node
Case
64 / MIN
Node
Case
65 / MAX
Node
Case
65/ MIN
Node
Case
66 / MAX
Node
Case
66 / MIN
Node
Case
67 / MAX
Node
Case
67 / MIN
Node
Case
68 / MAX
Node
Case
68 / MIN
Node
Case
69 / MAX
Node
Case
69 / MIN
Node
Case
70 / MAX
Node
Case
70 / MIN
Node
Case
71/ MAX
Node
Case
71 /MIN
Node
Case
72 | MAX
Node
Case
72 | MIN
Node
Case

FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
56.43 0.00 0.13 0.02 0.00 0.00
58 58 58 58 74 74
ULS/1 ULS/49 ULS/1 7 ULS/46 ULS/45
-8.00 -0.00 -0.13 -0.13 0.0 -0.00
58 58 74 58 58 74

5 ULS/45 uLS/77 uLS/1 1 ULS/49

6.82 0.00 0.13 0.01 0.00 0.00
74 74 74 74 4 4

5 uLS/1 uLS/1 7 ULS/45 ULS/76
-35.19 -0.00 -0.13 -0.12 0.0 -0.00
74 74 4 74 74 4
uLS/1 ULS/76 ULS/1 uLS/1 1 ULS/1
22.74 0.00 0.05 0.00 0.00 0.00
74 74 74 74 35 35
uLS/1 ULS/85 uLS/1 5 ULS/16 uLS/24
-4.32 -0.00 -0.05 -0.02 -0.00 -0.00
74 74 35 74 35 35

5 ULS/24 uLS/1 uLS/1 ULS/11 ULS/85

2.79 0.00 0.05 0.00 0.00 0.00
35 35 35 35 84 84
ULS/70 ULS/48 ULS/1 7 uLS/14 uLS/78
-5.78 -0.00 -0.05 -0.01 -0.00 -0.00
35 35 84 35 84 84
ULS/5 ULS/78 ULS/1 uLS/1 ULS/11 uLS/48
7.85 0.00 0.05 0.00 0.00 0.0
84 84 84 84 36 84
ULS/1 uLS/77 ULS/1 8 uLS/1 1
-3.18 -0.00 -0.05 -0.01 0.0 -0.00
84 84 36 84 84 36
ULS/70 8 uLS/1 uLS/1 1 uLS/77
2.77 0.00 0.05 0.00 0.00 0.00
36 36 36 36 82 82
uLS/45 7 ULS/1 ULS/72 ULS/80 uLS/3
-1.68 -0.00 -0.05 -0.00 -0.00 -0.00
36 36 82 36 82 82
ULS/72 uLS/3 ULS/1 uLS/1 ULS/15 ULS/65
5.59 0.00 0.05 0.00 0.00 0.00
82 82 82 82 19 19
ULS/5 ULS/1 ULS/1 6 uLS/57 ULS/66
-2.25 -0.00 -0.05 -0.00 -0.00 -0.00
82 82 19 82 19 19
ULS/70 7 uLS/1 uLS/1 uLS/1 uLS/1
5.59 0.00 0.05 0.00 0.00 0.00

19 19 19 19 80 80
uLS/3 ULS/56 ULS/1 ULS/1 uLS/1 uLS/3
-2.25 -0.00 -0.05 -0.00 0.0 -0.00
19 19 80 19 19 80
uLS/72 uLS/3 ULS/1 5 1 ULS/56
2.77 0.00 0.05 0.00 0.00 0.00
80 80 80 80 39 39
uLS/47 ULS/1 ULS/1 ULS/1 ULS/59 ULS/74
-1.68 -0.00 -0.05 -0.00 -0.00 -0.00
80 80 39 80 39 39
ULS/70 7 uLS/1 ULS/70 uLS/1 uLS/1
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73 1 MAX
Node
Case
73 / MIN
Node
Case
74 | MAX
Node
Case
74 | MIN
Node
Case
75 | MAX
Node
Case
75/ MIN
Node
Case
76 | MAX
Node
Case
76 /| MIN
Node
Case
77 | MAX
Node
Case
77 I MIN
Node
Case
78 | MAX
Node
Case
78 | MIN
Node
Case
79 / MAX
Node
Case
79 / MIN
Node
Case
80/ MAX
Node
Case
80/ MIN
Node
Case
81/ MAX
Node
Case
81 /MIN
Node
Case

FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
7.85 0.00 0.05 0.01 0.00 0.00
39 39 39 39 78 78
ULS/1 ULS/1 ULS/1 ULS/1 uLS/51 ULS/73
-3.18 -0.00 -0.05 -0.00 -0.00 -0.00
39 39 78 39 78 78
ULS/72 7 uLS/1 8 uLS/18 ULS/1
2.79 0.00 0.05 0.01 0.00 0.00
78 78 78 78 40 40
ULS/72 ULS/5 uLS/1 uLS/1 ULS/49 ULS/70
-5.78 -0.00 -0.05 -0.00 -0.00 -0.00
78 78 40 78 40 40
ULS/3 ULS/70 ULS/1 7 ULS/16 uLS/5
22.74 0.00 0.05 0.02 0.00 0.00
40 40 40 40 76 76
uLS/1 uLS/1 uLS/1 uLS/1 ULS/6 ULS/46
-4.32 -0.00 -0.05 -0.00 -0.00 -0.00
40 40 76 40 76 76

6 ULS/46 uLS/1 6 uLS/83 ULS/1

6.82 0.00 0.13 0.12 0.00 0.00
76 76 76 76 8 8

6 ULS/63 ULS/1 uLS/1 uLs/47 uLS/12
-35.19 -0.00 -0.13 -0.01 0.0 -0.00
76 76 8 76 76 8
ULS/1 ULS/12 ULS/1 7 1 ULS/63
56.43 0.00 0.13 0.13 0.00 0.00
76 76 76 76 60 60
ULS/1 uLS/48 uLS/77 uLS/1 uLS/77 ULS/12
-8.00 -0.00 -0.13 -0.02 0.0 -0.00
76 76 60 76 76 60

6 ULS/12 uLS/2 7 1 ULS/48
65.07 0.00 0.10 0.00 0.0 0.00
60 60 60 60 60 89
ULS/1 7 ULS/54 7 1 uLS/1
-7.93 -0.00 -0.10 -0.02 -0.00 -0.00
60 60 89 60 89 89

5 ULS/1 ULS/1 uLS/1 uLS/77 ULS/74

3.79 0.00 0.10 0.00 0.00 0.00
89 89 89 89 6 6

8 ULS/1 ULS/1 8 uLS/1 ULS/56
-27.39 -0.00 -0.10 -0.01 -0.00 -0.00
89 89 6 89 6 6
uLS/1 ULS/56 ULS/46 uLS/1 ULS/74 uLS/1
22.22 0.00 0.04 0.01 0.00 0.00
89 89 89 89 27 27
ULS/1 3 ULS/1 ULS/1 uLS/3 uLS/51
-3.22 -0.00 -0.04 -0.00 -0.00 -0.00
89 89 27 89 27 27

8 ULS/51 uLS/11 8 uLS/51 ULS/34

2.11 0.00 0.04 0.03 0.0 0.00
27 27 27 27 27 91

8 ULS/6 ULS/1 ULS/1 1 ULS/96
-15.02 -0.00 -0.04 -0.00 -0.00 -0.00
27 27 91 27 91 91
ULS/1 ULS/96 uLS/77 8 uLS/77 uLS/6
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82 /| MAX
Node
Case
82 / MIN
Node
Case
83/ MAX
Node
Case
83 /MIN
Node
Case
84 | MAX
Node
Case
84 / MIN
Node
Case
85/ MAX
Node
Case
85/ MIN
Node
Case
86 / MAX
Node
Case
86 / MIN
Node
Case
87 | MAX
Node
Case
87 / MIN
Node
Case
88 / MAX
Node
Case
88 / MIN
Node
Case
89 / MAX
Node
Case
89 / MIN
Node
Case
90 / MAX
Node
Case
90 / MIN
Node
Case

FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
12.38 0.00 0.04 0.00 0.00 0.00
01 01 01 91 22 22
ULS/1 ULS/54 ULS/11 8 ULS/60 ULS/31
-1.79 -0.00 -0.04 -0.02 -0.00 -0.00
91 01 22 01 22 22

8 ULS/31 uLS/1 uLS/1 uLs/7 uLS/54
0.80 0.00 0.04 0.01 0.00 0.00
22 22 22 22 93 93

5 ULS/15 uLS/1 uLS/1 uLS/77 ULS/80
-5.67 -0.00 -0.04 -0.00 -0.00 -0.00
22 22 93 22 93 93
uLS/1 ULS/80 ULS/1 7 uLS/48 ULS/15
131 0.00 0.04 0.00 0.00 0.00
93 93 93 93 11 11
ULS/5 ULS/70 uLS/1 7 ULS/1 uLS/77
-0.61 -0.00 -0.04 -0.03 -0.00 -0.00
93 93 11 93 11 11
ULS/70 uLS/77 uLS/11 uLS/1 ULS/56 ULS/70
131 0.00 0.04 0.03 0.00 0.00
11 11 11 11 95 95
ULS/3 ULS/8 ULS/1 ULS/1 ULS/59 ULS/96
-0.61 -0.00 -0.04 -0.00 -0.00 -0.00
11 11 95 11 95 95
ULS/72 ULS/96 ULS/1 7 ULS/5 uLs/8
0.80 0.00 0.04 0.00 0.00 0.00
95 95 95 95 31 31

6 uLS/3 uLS/11 7 ULS/56 ULS/56
-5.67 -0.00 -0.04 -0.01 -0.00 -0.00
95 95 31 95 31 31
ULS/1 ULS/56 uLS/1 uLS/1 uLS/1 uLS/3
12.38 0.00 0.04 0.02 0.00 0.00
31 31 31 31 97 97
ULS/1 uLS/3 ULS/1 uLS/1 ULS/80 ULS/50
-1.79 -0.00 -0.04 -0.00 -0.00 -0.00
31 31 97 31 97 97

8 ULS/50 ULS/1 8 ULS/60 uLS/3
2.11 0.00 0.04 0.00 0.00 0.00
97 97 97 97 25 25

8 uLS/43 uLS/77 8 uLS/1 ULS/49
-15.02 -0.00 -0.04 -0.03 -0.00 -0.00
97 97 25 97 25 25
uLS/1 ULS/49 uLS/1 uLS/1 ULS/52 ULS/43
22.22 0.00 0.04 0.00 0.00 0.00
25 25 25 25 87 87
ULS/1 uLS/2 ULS/1 8 ULS/85 ULS/82
-3.22 -0.00 -0.04 -0.01 -0.00 -0.00
25 25 87 25 87 87

8 uLS/82 ULS/1 ULS/1 ULS/46 uLS/2
3.79 0.00 0.10 0.01 0.00 0.00
87 87 87 87 2 2

8 ULS/70 ULS/1 ULS/1 uLS/1 uLS/5
-27.39 -0.00 -0.10 -0.00 0.0 -0.00
87 87 2 87 87 2
ULS/1 uLS/5 ULS/53 8 1 ULS/70
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91/ MAX 65.07 0.00 0.10 0.02 0.00 0.00
Node 87 87 87 87 58 58
Case uLs/1 uLS/51 uLs/11 uLS/1 uLS/11 uLS/71
91 /MIN -7.93 -0.00 -0.10 -0.00 -0.00 -0.00
Node 87 87 58 87 58 58
Case 6 6 ULS/20 7 ULS/20 ULS/51
92 / MAX 4.42 0.00 0.05 0.00 0.0 0.00
Node 76 76 76 76 76 66
Case 6 ULS/18 uLs/1 uLS/1 1 ULS/52
92 / MIN -29.03 -0.00 -0.05 -0.00 -0.00 -0.00
Node 76 76 66 76 66 66
Case uLs/1 ULS/52 uLSs/1 7 ULS/51 uLS/18
93/ MAX 17.99 0.00 0.05 0.02 0.00 0.00
Node 66 66 66 66 78 78
Case uLs/1 ULS/54 uLS/1 uLS/1 ULS/51 ULS/23
93/ MIN -3.86 -0.00 -0.05 -0.00 -0.00 -0.00
Node 66 66 78 66 78 78
Case 6 ULS/23 uLS/1 7 ULS/55 ULS/54
94 / MAX 2.59 0.00 0.05 0.00 0.00 0.00
Node 78 78 78 78 62 62
Case ULS/72 uLS/7 uLS/1 6 ULS/53 ULS/75
94 / MIN -6.66 -0.00 -0.05 -0.00 -0.00 -0.00
Node 78 78 62 78 62 62
Case uLs/1 ULS/75 uLS/1 uLS/1 uLs/1 uLS/7
95 / MAX 12.80 0.00 0.05 0.02 0.00 0.00
Node 62 62 62 62 80 80
Case uLs/1 ULS/46 uLS/1 uLS/1 ULS/3 ULS/29
95 / MIN -2.93 -0.00 -0.05 -0.00 -0.00 -0.00
Node 62 62 80 62 80 80
Case 6 ULS/29 uLs/1 7 ULS/55 ULS/46
96 / MAX 2.96 0.00 0.05 0.00 0.00 0.00
Node 80 80 80 80 69 69
Case ULS/5 ULS/28 uLS/1 6 ULS/53 ULS/59
96 / MIN -1.78 -0.00 -0.05 -0.01 -0.00 -0.00
Node 80 80 69 80 69 69
Case ULS/70 ULS/59 uLS/1 uLS/1 uLs/1 ULS/28
97 / MAX 2.96 0.00 0.05 0.01 0.00 0.00
Node 69 69 69 69 82 82
Case ULS/3 ULS/45 uLS/1 uLS/1 ULS/80 ULS/12
97 / MIN -1.78 -0.00 -0.05 -0.00 -0.00 -0.00
Node 69 69 82 69 82 82
Case ULS/72 ULS/12 uLs/1 5 ULS/52 ULS/45
98 / MAX 12.80 0.00 0.05 0.00 0.00 0.00
Node 82 82 82 82 71 71
Case uLs/1 uLS/61 uLS/1 7 ULS/79 ULS/20
98 / MIN -2.93 -0.00 -0.05 -0.02 -0.00 -0.00
Node 82 82 71 82 71 71
Case 5 ULS/20 uLS/1 uLS/1 ULS/15 uLS/61
99 / MAX 2.59 0.00 0.05 0.00 0.00 0.00
Node 71 71 71 71 84 84
Case ULS/70 ULS/65 uLS/1 uLS/1 ULS/57 ULS/59
99 / MIN -6.66 -0.00 -0.05 -0.00 -0.00 -0.00
Node 71 71 84 71 84 84
Case uLs/1 ULS/59 uLS/1 5 uLs/1 ULS/65
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100/ MAX
Node
Case
100/ MIN
Node
Case
101/ MAX
Node
Case
101/ MIN
Node
Case
102 / MAX
Node
Case
102/ MIN
Node
Case
103/ MAX
Node
Case
103/ MIN
Node
Case
104 / MAX
Node
Case
104 / MIN
Node
Case
105/ MAX
Node
Case
105/ MIN
Node
Case
106 / MAX
Node
Case
106 / MIN
Node
Case
107 / MAX
Node
Case
107 / MIN
Node
Case
108 / MAX
Node
Case
108/ MIN
Node
Case

FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
17.99 0.00 0.05 0.00 0.0 0.00
84 84 84 84 84 65
ULS/1 ULS/54 ULS/1 7 1 uLS/5
-3.86 -0.00 -0.05 -0.02 -0.00 -0.00
84 84 65 84 65 65

5 ULS/5 uLS/1 uLS/1 ULS/5 uLS/54
4.42 0.00 0.05 0.00 0.00 0.00
65 65 65 65 74 74

5 ULS/46 uLS/1 7 uLS/3 uLs/77
-29.03 -0.00 -0.05 -0.00 -0.00 -0.00
65 65 74 65 74 74
uLS/1 uLS/77 ULS/1 uLS/1 ULS/55 ULS/46
3.99 0.00 0.04 0.02 0.00 0.0
89 89 89 89 66 89

5 ULS/49 uLS/1 uLS/1 uLS/11 1
-28.66 0.0 -0.04 -0.00 -0.00 -0.00
89 89 66 89 66 66
ULS/1 1 uLS/1 8 ULS/20 ULS/49
3.99 0.00 0.04 0.00 0.00 0.00
87 87 87 87 65 65

6 ULS/2 ULS/1 8 uLS/54 ULS/92
-28.66 -0.00 -0.04 -0.02 -0.00 -0.00
87 87 65 87 65 65
ULS/1 4 ULS/1 uLS/1 ULS/1 uLS/2
10.48 0.00 0.03 0.02 0.00 0.00
95 95 95 95 94 94
ULS/1 uLS/6 ULS/84 uLS/1 uLS/84 ULS/95
-1.58 -0.00 -0.03 -0.00 -0.00 -0.00
95 95 94 95 94 94

7 ULS/95 ULS/46 7 ULS/46 uLS/6
18.20 0.19 0.95 0.03 0.92 0.47
9 9 9 9 67 67
ULS/1 5 ULS/1 uLS/1 uLS/1 uLS/1
-2.17 -1.37 -0.11 -0.01 -0.10 -0.46
9 9 9 9 67 9

5 ULS/1 8 ULS/70 8 uLS/1
3.18 0.35 0.03 0.08 0.64 0.93
7 7 7 7 7 62
ULS/1 5 ULS/74 uLS/1 uLS/1 uLS/1
-0.47 -2.76 -0.16 -0.01 -0.08 -0.94
62 7 7 7 7 7
ULS/70 uLS/1 uLS/1 5 8 uLS/1
18.54 0.52 1.37 0.15 1.19 1.43
5 5 5 5 68 68
ULS/1 5 ULS/1 ULS/1 uLS/1 uLS/1
-2.34 -4.19 -0.21 -0.02 -0.18 -1.42
5 5 5 5 68 5

6 ULS/1 8 8 8 uLS/1
0.16 0.66 0.05 0.22 0.49 1.87
3 3 3 3 3 66

5 5 ULS/54 ULS/1 uLS/1 uLS/1
117 -5.44 -0.03 -0.03 -0.08 -1.82
66 3 3 3 66 3
ULS/1 ULS/1 ULS/63 8 8 uLS/1
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109/ MAX
Node
Case
109/ MIN
Node
Case
110/ MAX
Node
Case
110/ MIN
Node
Case
111/ MAX
Node
Case
111/ MIN
Node
Case
112 / MAX
Node
Case
112/ MIN
Node
Case
113/ MAX
Node
Case
113/ MIN
Node
Case
114 / MAX
Node
Case
114/ MIN
Node
Case
115/ MAX
Node
Case
115/ MIN
Node
Case
116 / MAX
Node
Case
116 / MIN
Node
Case
117 / MAX
Node
Case
117/ MIN
Node
Case

FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
16.70 0.97 1.68 0.27 0.92 2.61
1 1 1 1 61 61
ULS/1 5 ULS/1 ULS/1 uLS/1 uLS/1
-2.29 -8.07 -0.24 -0.03 -0.24 -2.87
1 1 1 1 1 1

5 uLS/1 6 8 uLS/9 ULS/1
18.20 1.37 0.95 0.01 0.92 0.46
30 30 30 30 64 30
uLS/1 uLS/1 uLS/1 ULS/72 ULS/1 ULS/1
217 -0.19 -0.11 -0.03 -0.10 -0.47
30 30 30 30 64 64

6 6 8 uLS/1 8 ULS/1

3.18 2.76 0.03 0.01 0.64 0.94
32 32 32 32 32 32
uLS/1 uLS/1 uLS/74 6 ULS/1 uLS/1
-0.47 -0.35 -0.16 -0.08 -0.08 -0.93
71 32 32 32 32 71
ULS/72 6 uLS/1 uLS/1 8 ULS/1
18.54 4.19 1.37 0.02 1.19 1.42
103 103 103 103 70 103
ULS/1 uLS/1 ULS/1 8 ULS/1 uLS/1
-2.34 -0.52 -0.21 -0.15 -0.18 -1.43
103 103 103 103 70 70

5 6 8 uLS/1 8 uLS/1

0.16 5.44 0.05 0.03 0.49 1.82
104 104 104 104 104 104

6 ULS/1 ULS/56 8 uLS/1 uLS/1
-1.17 -0.66 -0.03 -0.22 -0.08 -1.87
65 104 104 104 65 65
ULS/1 6 uLS/61 uLS/1 8 uLS/1
16.70 8.07 1.68 0.03 0.92 2.87
101 101 101 101 72 101
ULS/1 uLS/1 ULS/1 8 uLS/1 uLS/1
-2.29 -0.97 -0.24 -0.27 -0.24 -2.61
101 101 101 101 101 72

6 6 5 uLS/1 uLS/9 uLS/1
21.19 0.00 0.08 0.03 0.00 0.00
100 100 100 105 105 105
ULS/9 uLs/7 ULS/54 7 uLS/9 uLS/77
-9.27 -0.01 -0.06 -0.26 -0.00 -0.00
100 105 105 105 105 105
ULS/70 uLS/1 ULS/60 uLS/1 ULS/70 ULS/74
29.84 0.12 0.09 0.04 0.00 0.00
107 106 106 106 107 107
uLS/9 ULS/1 ULS/54 6 ULS/23 ULS/56
-17.91 -0.02 -0.07 -0.34 -0.00 -0.00
106 106 107 106 107 107
ULS/9 6 ULS/60 ULS/1 ULS/54 uLS/51
0.15 0.15 0.01 0.02 0.00 0.07
111 109 109 109 109 111
ULS/54 ULS/70 ULS/1 ULS/1 6 uLS/9
-0.15 -0.26 -0.00 -0.00 -0.02 -0.07
109 109 109 109 109 109
ULS/23 uLS/9 6 7 uLS/1 uLS/9
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Bar
118/ MAX
Node
Case
118/ MIN
Node
Case
119/ MAX
Node
Case
119/ MIN
Node
Case
120/ MAX
Node
Case
120/ MIN
Node
Case
121/ MAX
Node
Case
121/ MIN
Node
Case
122 | MAX
Node
Case
122/ MIN
Node
Case
123/ MAX
Node
Case
123/ MIN
Node
Case
124 | MAX
Node
Case
124 / MIN
Node
Case
125/ MAX
Node
Case
125/ MIN
Node
Case
126 / MAX
Node
Case
126 / MIN
Node
Case

FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
0.11 0.13 0.03 0.02 0.01 0.07
108 108 108 108 108 112

5 ULS/70 ULS/1 ULS/1 6 uLS/9

-0.48 -0.24 -0.00 -0.00 -0.05 -0.07
108 108 108 108 108 108
ULS/9 uLS/9 5 7 ULS/1 uLS/9
0.03 0.14 0.01 0.02 0.00 0.06
110 110 110 110 110 113

8 ULS/70 7 uLS/1 ULS/5 uLSs/9

-0.24 -0.21 -0.04 -0.00 -0.02 -0.06
110 110 110 110 113 110
ULS/45 ULS/9 ULS/1 7 ULS/1 uLS/9
15.11 0.02 0.07 0.00 0.04 0.08
100 100 100 100 100 108
ULS/9 6 uLS/9 5 ULS/70 uLS/1
-7.24 -0.15 -0.07 -0.01 -0.05 -0.10
108 100 108 100 100 100
ULS/70 uLS/1 ULS/54 ULS/5 ULS/9 ULS/1
7.38 0.00 0.03 0.00 0.00 0.01
111 108 108 108 111 108
ULS/70 6 uLS/3 6 5 6
-13.11 -0.02 -0.03 -0.02 -0.01 -0.05
108 108 111 108 108 108
uLS/9 uLS/1 ULS/60 uLS/1 ULS/1 uLS/1
13.39 0.00 0.03 0.00 0.01 0.03
111 111 111 111 111 110
ULS/9 7 ULS/54 5 uLS/31 uLS/1
-7.97 -0.01 -0.04 -0.01 -0.01 -0.00
110 111 110 111 110 110
ULS/70 uLS/1 uLS/9 uLS/1 uLS/9 7
8.69 0.01 0.09 0.00 0.05 0.02
105 110 110 110 105 105
ULS/70 7 uLS/9 7 uLS/9 uLS/1
-12.54 -0.07 -0.08 -0.02 -0.05 -0.06
110 110 105 110 105 110
uLS/9 ULS/1 ULS/54 uLS/1 ULS/70 uLS/1
0.56 0.16 0.00 0.00 0.00 0.05
26 114 114 114 26 114
uLS/52 ULS/1 uLS/72 ULS/45 ULS/72 uLS/1
-0.07 -0.03 -0.00 -0.00 -0.00 -0.05
114 114 114 114 26 26
ULS/34 8 ULS/45 ULS/72 ULS/45 uLS/1
0.01 0.13 0.00 0.00 0.00 0.04
115 115 115 115 115 115

8 ULS/1 ULS/46 ULS/45 ULS/72 uLS/1

-0.23 -0.03 -0.00 -0.00 -0.00 -0.04
115 115 115 115 115 28
ULS/12 ULS/76 uLS/71 ULS/72 ULS/45 uLS/1
0.06 0.19 0.00 0.00 0.00 0.06
116 116 116 116 24 116

8 ULS/1 ULS/72 ULS/45 ULS/72 uLS/1

-0.45 -0.03 -0.00 -0.00 -0.00 -0.05
116 116 116 116 24 24
ULS/1 8 ULS/45 ULS/72 ULS/45 uLS/1
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127 / MAX 23.23 0.00 0.07 0.01 0.00 0.00
Node 117 117 102 117 117 117
Case uLs/1 ULS/45 ULS/52 ULS/72 8 ULS/45
127 / MIN -5.06 -0.00 -0.07 -0.01 -0.00 -0.00
Node 117 117 117 117 117 117
Case 8 ULS/72 ULS/60 ULS/45 uLs/1 ULS/72
128 / MAX 12.89 0.00 0.26 0.00 0.00 0.00
Node 118 119 118 118 119 119
Case uLs/1 ULS/45 ULS/52 ULS/72 uLs/1 ULS/45
128 / MIN -17.54 -0.00 -0.25 -0.00 -0.00 -0.00
Node 119 119 119 118 119 119
Case uLS/7 ULS/72 ULS/52 ULS/45 8 ULS/72
129 / MAX 2.40 0.00 0.03 0.00 0.07 0.00
Node 102 102 102 102 102 102
Case ULS/68 ULS/72 ULS/60 ULS/72 uLs/1 ULS/72
129/ MIN -6.03 -0.00 -0.12 -0.00 -0.04 -0.00
Node 115 102 115 102 115 102
Case ULS/12 ULS/45 uLS/1 ULS/45 uLs/1 ULS/45
130/ MAX 8.20 0.00 0.04 0.00 0.00 0.00
Node 26 115 115 115 26 26
Case uLs/1 ULS/70 uLS/1 ULS/72 uLS/23 uLS/47
130/ MIN -1.88 -0.00 -0.02 -0.00 -0.01 -0.00
Node 115 115 26 115 115 26
Case 8 ULS/47 ULS/60 ULS/45 uLs/1 ULS/70
131/ MAX 1.74 0.00 0.02 0.00 0.00 0.00
Node 26 26 26 26 26 26
Case 8 ULS/70 ULS/58 uLS/61 8 ULS/45
131/ MIN -8.90 -0.00 -0.02 -0.00 -0.01 -0.00
Node 116 26 116 26 116 26
Case uLs/1 ULS/47 ULS/51 ULS/56 uLS/12 ULS/72
132/ MAX 11.49 0.01 0.05 0.00 0.08 0.00
Node 117 116 116 116 116 117
Case uLs/1 ULS/72 ULS/76 ULS/72 uLs/i1 ULS/45
132/ MIN -1.89 -0.01 -0.25 -0.00 -0.19 -0.00
Node 116 116 117 116 117 117
Case 8 ULS/45 uLS/1 ULS/45 uLs/1 ULS/72
133/ MAX 0.15 0.15 0.00 0.00 0.02 0.07
Node 121 120 120 120 120 121
Case ULS/56 ULS/72 5 7 uLs/1 ULS/9
133/ MIN -0.15 -0.26 -0.01 -0.02 -0.00 -0.07
Node 120 120 120 120 120 120
Case ULS/23 ULS/9 uLs/1 uLS/1 5 ULS/9
134/ MAX 0.11 0.13 0.00 0.00 0.05 0.07
Node 122 122 122 122 122 123
Case 6 ULS/72 6 7 uLs/1 ULS/9
134/ MIN -0.48 -0.24 -0.03 -0.02 -0.01 -0.07
Node 122 122 122 122 122 122
Case ULS/9 ULS/9 uLS/1 uLS/1 5 ULS/9
135/ MAX 0.03 0.14 0.04 0.00 0.02 0.06
Node 124 124 124 124 125 125
Case 8 ULS/72 uLS/1 7 uLs/1 ULS/9
135/ MIN -0.24 -0.21 -0.01 -0.02 -0.00 -0.06
Node 124 124 124 124 124 124
Case ULS/47 ULS/9 7 uLS/1 ULS/3 ULS/9
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136 / MAX
Node
Case
136/ MIN
Node
Case
137 / MAX
Node
Case
137 /MIN
Node
Case
138/ MAX
Node
Case
138/ MIN
Node
Case
139/ MAX
Node
Case
139/ MIN
Node
Case
140 / MAX
Node
Case
140/ MIN
Node
Case
141/ MAX
Node
Case
141/ MIN
Node
Case
142 /| MAX
Node
Case
142 / MIN
Node
Case
143/ MAX
Node
Case
143/ MIN
Node
Case
144 | MAX
Node
Case
144/ MIN
Node
Case

FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
21.19 0.01 0.08 0.26 0.00 0.00
99 126 99 126 126 126
ULS/9 ULS/1 ULS/56 ULS/1 uLS/9 8
-9.27 -0.00 -0.06 -0.03 -0.00 -0.00
99 99 126 126 126 126
ULS/72 uLS/7 ULS/60 7 uLS/74 ULS/1
29.84 0.02 0.09 0.34 0.00 0.00
128 127 127 127 128 128
ULS/9 5 ULS/56 uLS/1 ULS/1 ULS/80
-17.91 -0.12 -0.07 -0.04 -0.00 -0.00
127 127 128 127 128 128
ULS/9 uLS/1 ULS/60 5 ULS/56 ULS/70
15.11 0.15 0.07 0.01 0.04 0.10
99 99 99 99 99 99
ULS/9 uLS/1 ULS/9 uLS/3 uLS/72 uLS/1
-7.24 -0.02 -0.07 -0.00 -0.05 -0.08
122 99 122 99 99 122
ULS/72 5 ULS/56 6 ULS/9 uLS/1
7.38 0.02 0.03 0.02 0.00 0.05
121 122 122 122 121 122
ULS/72 uLS/1 ULS/5 uLS/1 6 uLS/1
-13.11 -0.00 -0.03 -0.00 -0.01 -0.01
122 122 121 122 122 122
uLS/9 5 ULS/60 5 ULS/1 5
13.39 0.01 0.03 0.01 0.01 0.00
121 121 121 121 121 124
ULS/9 ULS/1 ULS/56 uLS/1 uLS/31 7
-7.97 -0.00 -0.04 -0.00 -0.01 -0.03
124 121 124 121 124 124
uLS/72 7 uLS/9 6 uLS/9 uLS/1
8.69 0.07 0.09 0.02 0.05 0.06
126 124 124 124 126 124
ULS/72 uLS/1 uLS/9 uLS/1 uLS/9 uLS/1
-12.54 -0.01 -0.08 -0.00 -0.05 -0.02
124 124 126 124 126 126
uLS/9 7 ULS/56 7 ULS/72 uLS/1
16.50 0.28 0.10 0.02 0.11 0.06
60 60 60 60 60 1

5 ULS/1 ULS/70 uLS/72 uLS/5 6
-141.23 -0.03 -0.48 -0.07 -0.45 -0.46
60 60 1 60 1 1
uLS/1 5 uLS/1 uLS/9 uLS/1 uLS/1
150.26 0.03 0.07 0.04 0.47 0.51
1 1 1 1 1 66
ULS/1 6 ULS/70 8 uLS/1 uLS/1
-18.07 -0.10 -0.50 -0.22 -0.12 -0.07
1 1 66 1 66 66

5 ULS/1 ULS/1 ULS/1 uLS/1 8

14.48 0.03 0.06 0.05 0.38 0.04
66 66 66 66 66 5

5 5 ULS/54 uLS/5 uLS/1 uLs/7
-117.73 -0.23 -0.36 -0.01 -0.05 -0.26
66 66 5 66 66 66
ULS/1 ULS/1 uLS/1 8 5 uLS/1
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145/ MAX
Node
Case
145/ MIN
Node
Case
146 / MAX
Node
Case
146 / MIN
Node
Case
147 | MAX
Node
Case
147 /| MIN
Node
Case
148 | MAX
Node
Case
148 / MIN
Node
Case
149 / MAX
Node
Case
149/ MIN
Node
Case
150 / MAX
Node
Case
150/ MIN
Node
Case
151/ MAX
Node
Case
151/ MIN
Node
Case
152 / MAX
Node
Case
152/ MIN
Node
Case
153/ MAX
Node
Case
153/ MIN
Node
Case

FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
77.18 0.13 0.06 0.03 0.26 0.43
5 5 5 5 5 5
ULS/1 ULS/1 ULS/58 8 uLS/1 uLS/1
-9.47 -0.02 -0.09 -0.19 -0.03 -0.06
5 5 62 5 5 5

5 8 uLS/1 uLS/1 7 8

6.93 0.02 0.06 0.11 0.39 0.14
62 62 62 62 62 9

5 uLS/74 ULS/54 uLS/1 ULS/1 ULS/1
-52.99 -0.07 -0.24 -0.01 -0.05 -0.02
62 62 9 62 62 9
uLS/1 ULS/1 ULS/1 8 5 8
11.43 0.02 0.15 0.02 0.35 0.30
9 9 9 9 69 69
uLS/1 5 uLS/1 5 ULS/1 uLS/1
-1.98 -0.14 -0.06 -0.18 -0.04 -0.04
9 9 69 9 69 69

5 uLS/1 ULS/56 uLS/1 6 5
11.43 0.14 0.06 0.18 0.35 0.30
30 69 69 69 69 69
ULS/1 uLS/1 ULS/54 uLS/1 ULS/1 uLS/1
-1.98 -0.02 -0.15 -0.02 -0.04 -0.04
69 69 30 69 69 69

6 6 uLS/1 6 5 6

6.93 0.07 0.24 0.01 0.39 0.14
30 30 30 30 71 30

6 ULS/1 ULS/1 8 uLS/1 uLS/1
-52.99 -0.02 -0.06 -0.11 -0.05 -0.02
71 30 71 30 71 30
ULS/1 ULS/74 ULS/56 uLS/1 6 8
77.18 0.02 0.09 0.19 0.26 0.43
103 71 71 71 103 103
ULS/1 8 ULS/1 uLS/1 uLS/1 uLS/1
-9.47 -0.13 -0.06 -0.03 -0.03 -0.06
71 71 103 71 103 103

6 ULS/1 ULS/58 8 7 8
14.48 0.23 0.36 0.01 0.38 0.04
103 103 103 103 65 103

6 ULS/1 ULS/1 8 uLS/1 uLs/7
-117.73 -0.03 -0.06 -0.05 -0.05 -0.26
65 103 65 103 65 65
uLS/1 6 ULS/56 uLS/3 6 uLS/1
16.50 0.03 0.48 0.07 0.11 0.06
101 101 101 101 58 101

6 6 ULS/1 uLS/9 uLS/3 5
-141.23 -0.28 -0.10 -0.02 -0.45 -0.46
58 101 58 101 101 101
ULS/1 ULS/1 ULS/72 ULS/70 uLS/1 uLS/1
150.26 0.10 0.07 0.22 0.47 0.07
101 101 101 101 101 65
ULS/1 ULS/1 ULS/72 ULS/1 uLS/1 8
-18.07 -0.03 -0.50 -0.04 -0.12 -0.51
101 101 65 101 65 65

6 5 uLS/1 8 uLS/1 uLS/1
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Bar
154 | MAX
Node
Case
154/ MIN
Node
Case
155/ MAX
Node
Case
155/ MIN
Node
Case
156 / MAX
Node
Case
156 / MIN
Node
Case
157 | MAX
Node
Case
157 / MIN
Node
Case
158 / MAX
Node
Case
158 / MIN
Node
Case
159 / MAX
Node
Case
159/ MIN
Node
Case
160/ MAX
Node
Case
160/ MIN
Node
Case
161/ MAX
Node
Case
161/ MIN
Node
Case
162 / MAX
Node
Case
162/ MIN
Node
Case

FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
13.79 0.85 0.09 0.06 0.21 5.46
20 20 20 20 20 21
ULS/1 ULS/76 ULS/70 uLS/47 ULS/47 uLS/3
-1.67 -2.19 -0.12 -0.04 -0.21 2.44
20 20 20 20 21 20

8 ULS/3 uLS/47 ULS/70 uLs/47 uLS/3
21.78 0.92 7.04 0.01 1.00 0.31
129 8 129 8 129 8
uLS/1 uLS/47 uLS/1 uLS/1 7 ULS/72
-3.01 -1.53 -0.84 -0.00 -8.83 -0.52
129 8 129 8 129 8

8 ULS/70 7 7 ULS/1 ULS/45
21.78 0.92 7.04 0.01 1.00 0.30
129 6 129 129 129 129
uLS/1 ULS/70 uLS/1 uLS/1 7 uLS/3
-3.01 -0.62 -0.84 -0.00 -8.83 -0.08
129 6 129 6 129 129

8 uLS/47 7 8 ULS/1 ULS/76
4.06 0.33 0.79 0.02 0.88 0.12
131 131 131 56 131 56

6 uLS/1 6 uLS/1 6 uLS/1
-33.02 -0.05 -6.83 -0.00 7.75 -0.14
131 131 131 56 131 131
ULS/1 5 ULS/1 8 ULS/1 uLS/1
4.06 0.33 0.79 0.01 0.88 0.11
131 131 131 131 131 41

6 ULS/1 6 uLS/1 6 uLS/3
-33.02 -0.05 -6.83 -0.00 -7.75 -0.14
131 131 131 131 131 131
ULS/1 5 uLS/1 8 uLS/1 uLS/1
0.88 0.76 0.80 0.02 0.91 0.08
27 132 132 132 132 27

8 uLS/1 8 uLS/1 8 uLS/3
-5.64 -0.18 -6.69 -0.00 791 -0.25
132 27 132 132 132 132
ULS/1 ULS/1 ULS/1 8 uLS/1 uLS/1
2.46 0.76 0.80 0.02 0.91 0.06
40 132 132 132 132 40

8 ULS/1 8 uLS/1 8 uLS/3
-15.83 -0.11 -6.69 -0.00 791 -0.25
40 132 132 132 132 132
uLS/1 5 uLS/1 8 uLS/1 uLS/1
0.31 0.81 0.90 0.01 1.14 0.03
133 133 133 133 133 133

6 ULS/1 6 ULS/1 6 5
-2.31 -0.27 -7.64 -0.00 -9.93 -0.23
133 10 133 133 133 133
ULS/1 ULS/1 ULS/1 7 uLS/1 uLS/1
1.92 0.81 0.90 0.01 1.34 0.03
17 133 133 17 17 133
ULS/1 ULS/1 6 ULS/1 8 5
-2.31 -0.13 -7.64 -0.00 -9.93 -0.23
133 133 133 17 133 133
ULS/1 5 uLS/1 5 uLS/1 uLS/1
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Bar
163/ MAX
Node
Case
163/ MIN
Node
Case
164 / MAX
Node
Case
164 / MIN
Node
Case
165/ MAX
Node
Case
165/ MIN
Node
Case
166 / MAX
Node
Case
166 / MIN
Node
Case
167 / MAX
Node
Case
167 / MIN
Node
Case
168 / MAX
Node
Case
168/ MIN
Node
Case
169/ MAX
Node
Case
169/ MIN
Node
Case
170/ MAX
Node
Case
170/ MIN
Node
Case
171/ MAX
Node
Case
171/MIN
Node
Case

FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
0.78 0.65 0.77 0.00 0.84 0.03
22 134 134 134 134 134

8 ULS/1 8 ULS/1 8 5
-5.13 -0.24 -6.46 -0.00 -7.38 0.17
22 22 134 134 134 134
uLS/1 ULS/5 uLS/1 7 ULS/1 ULS/1
1.36 0.65 0.77 0.01 0.84 0.03
39 134 134 39 134 134

8 uLS/1 8 uLS/1 8 5
-8.00 -0.12 -6.46 -0.00 -7.38 0.17
39 134 134 39 134 134
uLS/1 5 ULS/1 5 ULS/1 ULS/1
0.60 0.35 0.75 0.01 0.81 0.02
135 135 135 29 135 135

8 uLS/5 8 ULS/1 8 5
-3.86 -0.15 -6.45 -0.00 -7.28 -0.08
135 29 135 29 135 135
ULS/1 ULS/5 uLS/1 7 ULS/1 uLS/5
1.18 0.35 0.75 0.00 0.81 0.02
38 135 135 38 135 135
ULS/51 ULS/5 8 ULS/1 8 5
-3.86 -0.10 -6.45 -0.00 -7.28 -0.08
135 135 135 38 135 135
ULS/1 ULS/70 ULS/1 5 ULS/1 ULS/5
0.37 0.09 0.93 0.00 1.20 0.02
11 136 136 136 136 136

7 ULS/72 7 uLS/47 7 ULS/45
-1.60 -0.09 -7.86 -0.00 -10.53 -0.02
136 136 136 136 136 136
ULS/1 uLS/45 uLS/1 ULS/70 uLS/1 ULS/72
2.44 0.09 0.93 0.00 1.59 0.02
19 136 136 19 19 136

8 uLS/72 7 ULS/72 uLS/1 ULS/45
-16.86 -0.09 -7.86 -0.00 -10.53 -0.02
19 136 136 19 136 136
ULS/1 uLS/45 ULS/1 ULS/45 uLS/1 ULS/72
0.60 0.15 0.75 0.00 0.81 0.08
137 23 137 23 137 137

8 uLS/3 8 7 8 uLS/3
-3.86 -0.35 -6.45 -0.01 -7.28 -0.02
137 137 137 23 137 137
uLS/1 uLS/3 uLS/1 uLS/1 uLS/1 6
1.18 0.10 0.75 0.00 0.81 0.08
37 137 137 37 137 137
ULS/51 uLS/72 8 6 8 uLS/3
-3.86 -0.35 -6.45 -0.00 -7.28 -0.02
137 137 137 37 137 137
ULS/1 uLS/3 ULS/1 ULS/1 uLS/1 6
0.78 0.24 0.77 0.00 0.84 0.17
31 31 138 138 138 138

8 uLS/3 8 7 8 uLS/1
-5.13 -0.65 -6.46 -0.00 -7.38 -0.03
138 138 138 138 138 138
ULS/1 ULS/1 uLS/1 uLS/1 uLS/1 6
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Bar
172 /| MAX
Node
Case
172/ MIN
Node
Case
173/ MAX
Node
Case
173 /MIN
Node
Case
174 | MAX
Node
Case
174/ MIN
Node
Case
175/ MAX
Node
Case
175/ MIN
Node
Case
176 / MAX
Node
Case
176 / MIN
Node
Case
177 1 MAX
Node
Case
177/ MIN
Node
Case
178 / MAX
Node
Case
178/ MIN
Node
Case

FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
1.36 0.12 0.77 0.00 0.84 0.17
36 138 138 36 138 138

8 6 8 6 8 uLS/1
-8.00 -0.65 -6.46 -0.01 -7.38 -0.03
36 138 138 36 138 138
uLS/1 uLS/1 uLS/1 uLS/1 ULS/1 6
0.31 0.27 0.90 0.00 1.14 0.23
139 12 139 139 139 139

5 uLS/1 5 7 5 ULS/1
-2.31 -0.81 -7.64 -0.01 -9.93 -0.03
139 139 139 139 139 139
uLS/1 ULS/1 ULS/1 uLS/1 ULS/1 6
1.92 0.13 0.90 0.00 1.34 0.23
21 139 139 21 21 139
uLS/1 6 5 6 8 uLS/1
-2.31 -0.81 -7.64 -0.01 -9.93 -0.03
139 139 139 21 139 139
ULS/1 uLS/1 uLS/1 uLS/1 ULS/1 6
0.88 0.18 0.80 0.00 0.91 0.25
25 25 140 140 140 140

8 uLS/1 8 8 8 uLS/1
-5.64 -0.76 -6.69 -0.02 -7.91 -0.08
140 140 140 25 140 25
ULS/1 uLS/1 ULS/1 uLS/1 ULS/1 ULS/5
2.46 0.11 0.80 0.00 0.91 0.25
35 140 140 140 140 140

8 6 8 8 8 uLS/1
-15.83 -0.76 -6.69 -0.02 791 -0.06
35 140 140 140 140 35
ULS/1 uLS/1 uLS/1 uLS/1 uLS/1 uLs/5
21.78 0.62 0.84 0.00 1.00 0.30
2 2 130 2 130 130
ULS/1 uLS/45 7 8 7 uLs/5
-3.01 -0.92 -7.04 -0.01 -8.83 -0.08
130 2 130 130 130 130

8 uLS/72 ULS/1 uLS/1 uLS/1 ULS/76
21.78 1.13 1.09 0.00 1.69 0.76
130 58 58 130 58 58
ULS/1 uLS/72 7 8 7 uLS/3
-3.01 -0.98 -9.05 -0.01 -14.62 -0.31
130 58 58 130 58 58

8 uLS/3 uLS/1 uLS/1 uLS/1 ULS/72
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View - Exact deformation(s); Cases: 15t020 1
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Displacements SLS: global extremes

| Date : 22/05/21

Page : 47




Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar File: Ocel'ova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

UX (mm) UY (mm) UZ (mm) RX (Rad) RY (Rad) RZ (Rad)
MAX 3 4 11 0.012 0.012 0.001
Node 101 102 11 11 56 1
Case SLS/3 SLS/7 7 SLSs/1 SLS/1 SLS/3
MIN -3 -4 -66 -0.002 -0.012 -0.001
Node 1 27 11 11 33 101
Case SLS/5 SLS/9 SLS/1 7 SLS/1 SLS/5
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View - Reaction forces(kN);Reaction moments(kN*m); Cases: 15t020 1
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FX (kN) FY (kN) FZ (kN) MX (kNm) MY (kNm) MZ (kNm)
MAX 19.84 5.73 126.15 8.82 21.65 0.70
Node 59 59 59 18 59 57
Case uLS/1 ULS/51 uLS/1 uLS/7 ULS/1 uLS/5
MIN -19.84 771 -16.75 -8.95 -21.65 -0.70
Node 57 18 59 59 57 59
Case ULS/1 uLS/7 6 ULS/9 ULS/1 uLS/3

Maps for Bars:2 - Ratio

\LV‘ Cases: 1 (Viastna vaha)

max: 0.82)

Member Verification

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 1 POINT: 3

COORDINATE: x=0.66L=151m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa
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SECTION PARAMETERS: IPE 200

h=200 mm gMO0=1.00 gM1=1.00
b=100 mm Ay=1960 mm2 Az=1402 mm2 Ax=2850 mm2
tw=6 mm ly=19400000 mm4 1z=1420000 mm4 Ix=70200 mm4
tf=9 mm Wply=221000 mm3 Wplz=44600 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 0.07 kN My,Ed = -3.26 KN*m Mz,Ed =-0.12 kN*m Vy,Ed = 0.00 kN
Nc,Rd = 669.75 kN My,Ed,max = -7.75 kKN*m Mz,Ed,max =-0.12 KN*m Vy,T,Rd = 264.24 kN
Nb,Rd = 516.66 kN My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 KN*m Vz,Ed =-4.27 kN
MN,y,Rd =51.94 kN*m  MN,z,Rd = 10.48 kN*m  Vz,T,Rd = 189.40 kN
Mb,Rd = 40.45 KN*m Tt,Ed =-0.02 KN*m
Class of section =1
Al iI
; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 63.19 KN*m Curve, LT -b XLT =0.76
Lcr,low=2.31m Lam_LT=0.91 fi,LT=0.89 XLT,mod =0.78
BUCKLING PARAMETERS:
— —
About y axis: About z axis:
Ly=231m Lam_y =0.30 Lz=231m Lam_z=0.72
Lery=231m Xy =0.98 Ler,z=151m Xz=0.77
Lamy = 27.94 kyy = 1.00 Lamz = 67.76 kyz =0.78

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.00 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.06 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.01 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.02 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.02<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 27.94 < Lambda,max = 210.00 Lambda,z = 67.76 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.19 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.20 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.11 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =12 mm Verified
Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 =12 mm Verified

Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN
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CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 2 POINT: 3 COORDINATE: x=1.00L=345m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z
¥

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00
b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2
tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4
tf=9 mm Wply=221000 mm3 Wplz=44600 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 23.12 kN My,Ed = -3.58 kN*m Mz,Ed =-0.03 kN*m Vy,Ed = 0.03 kN
Nc,Rd = 669.75 kN My,Ed,max = -3.58 KN*m Mz,Ed,max = -0.38 kN*m Vy,T,Rd = 265.44 kN
Nb,Rd =577.35 kN My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 kN*m Vz,Ed = -4.74 KN
MN,y,Rd =51.94 kN*m  MN,z,Rd = 10.48 kN*m  Vz,T,Rd = 189.96 kN
Mb,Rd = 32.17 kN*m Tt,Ed =-0.00 KN*m
Class of section =1
Al iI
' LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 38.92 kN*m Curve,LT-b XLT =0.61
Lcrlow=3.45m Lam LT =1.16 fiLT =113 XLT,mod = 0.62
BUCKLING PARAMETERS:
— —
About y axis: About z axis:
Ly=3.45m Lam_y=0.45 Lz=3.45m Lam_z=0.55
Lcr,y=345m Xy =0.94 Lcr,z=1.15m Xz =0.86
Lamy =41.82 kyy =1.02 Lamz =51.52 kyz=0.78

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.03<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.07 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.00 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.01 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd =0.00< 1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd =0.02< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 41.82 < Lambda,max = 210.00 Lambda,z = 51.52 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.11 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.18 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.14 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS
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Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 = 17 mm Verified
Governing Load Case: 15SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 =17 mm Verified

Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 3 POINT: 3 COORDINATE: x=1.00L=345m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z
¥

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 25.88 kN My,Ed = -2.70 kN*m Mz,Ed =-0.02 KN*m Vy,Ed = 0.06 kN
Nc,Rd = 669.75 kN My,Ed,max = -3.45 kN*m Mz,Ed,max = 0.05 kN*m Vy,T,Rd = 265.54 kN
Nb,Rd = 577.35 kN My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 kKN*m  Vz,Ed =-3.64 kN

MN,y,Rd =51.94 KN*m  MN,z,Rd = 10.48 kN*m

Mb,Rd = 32.17 KN*m

Vz,T,Rd = 190.01 kN
Tt,Ed = -0.00 KN*m
Class of section =1

Al iI
' LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 38.92 kN*m Curve,LT-b XLT =0.61
Lcrlow=3.45m Lam LT =1.16 fiLT=113 XLT,mod = 0.62
BUCKLING PARAMETERS:
— —
About y axis: About z axis:
Ly=3.45m Lam_y =0.45 Lz=345m Lam_z=0.55
Lery=3.45m Xy =0.94 Lcr,z=1.15m Xz =0.86
Lamy = 41.82 kyy = 1.02 Lamz = 51.52 kyz =0.77

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.04 <1.00 (6.2.4.(1))
My,Ed/MN,y,Rd = 0.05<1.00 (6.2.9.1.(2))
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Mz,Ed/MN,z,Rd =0.00 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.00 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.02<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 41.82 < Lambda,max = 210.00 Lambda,z = 51.52 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.11 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.15 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.11 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 = 17 mm Verified
Governing Load Case: 15SLS:CHR /5/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 6*0.60
uz=0mm < uz max = L/200.00 =17 mm Verified

Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 4 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235) fy=235.00 MPa

Z
¥

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 25.88 kN My,Ed = -2.70 kN*m Mz,Ed =-0.02 KN*m Vy,Ed =-0.06 kN

Nc,Rd = 669.75 kN My,Ed,max = -3.45 kKN*m Mz,Ed,max = 0.05 kN*m Vy,T,Rd = 265.54 kN

Nb,Rd =577.35 kN My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 kKN*m  Vz,Ed = 3.64 kN
MN,y,Rd =51.94 kN*m  MN,z,Rd =10.48 kN*m  Vz,T,Rd = 190.01 kN
Mb,Rd = 32.17 kN*m Tt,Ed = 0.00 kN*m

Class of section=1
B
LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 38.92 kN*m Curve,LT-b XLT=0.61
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Ler,low=3.45m Lam_LT =1.16 fiLT=1.13 XLT,mod = 0.62
BUCKLING PARAMETERS:
em— . — .
About y axis: About z axis:
Ly=3.45m Lam_y =0.45 Lz=345m Lam_z=0.55
Lcr,y=345m Xy =0.94 Ler,z=115m Xz =0.86
Lamy =41.82 kyy = 1.02 Lamz =51.52 kyz =0.77

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.04 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.05<1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.00 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.00 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.02<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 41.82 < Lambda,max = 210.00 Lambda,z = 51.52 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.11 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.15 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.11 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =17 mm Verified
Governing Load Case: 15 SLS:CHR /3/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 5*0.60
uz=0mm < uz max = L/200.00 = 17 mm Verified

Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK I1!

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 5 POINT: 3 COORDINATE: x=1.00L=345m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z
¥

SECTION PARAMETERS: IPE 200

h=200 mm gMO0=1.00 gM1=1.00
b=100 mm Ay=1960 mmz2 Az=1402 mm2 Ax=2850 mm2
tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4
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tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 11.93 kN My,Ed = -0.48 kN*m Mz,Ed = 0.18 kN*m Vy,Ed =-0.27 kN

Nc,Rd = 669.75 kN My,Ed,max = -3.58 kN*m Mz,Ed,max =0.37 kN*m Vy,T,Rd =264.81 kN

Nb,Rd =577.35 kN My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 KN*m Vz,Ed =-2.57 kN
MN,y,Rd =51.94 kN*m  MN,z,Rd =10.48 kN*m  Vz,T,Rd = 189.66 kN
Mb,Rd = 32.17 kN*m Tt,Ed = 0.01 KN*m

Class of section =1
A iI
! LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 38.92 KN*m Curve,LT-b XLT=0.61
Lcr,low=3.45m Lam_LT=1.16 fiLT=113 XLT,mod = 0.62

BUCKLING PARAMETERS:

— —

About y axis: About z axis:
Ly=3.45m Lam_y =0.45 Lz=345m Lam_z=0.55
Lcr,y=345m Xy =0.94 Ler,z=115m Xz =0.86
Lamy =41.82 kyy = 1.01 Lamz =51.52 kyz =0.78

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.02 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd=0.01 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.02 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.02 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.01<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 41.82 < Lambda,max = 210.00 Lambda,z = 51.52 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.11 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.16 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.12 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =17 mm Verified
Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 =17 mm Verified

Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 6 POINT: 1 COORDINATE: x=0.67L=230m
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LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75
MATERIAL:
S235 (S235) fy=235.00 MPa

i

= SECTION PARAMETERS: UPE 200
h=200 mm gM0=1.00 gM1=1.00
b=80 mm Ay=1964 mm2 Az=1327 mm2 Ax=2900 mm2
tw=6 mm ly=19090000 mm4 12=1870000 mm4 1x=88800 mm4
tf=11 mm Wply=204000 mm3 Wplz=62200 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 49.04 kN My,Ed = 0.54 KN*m Mz,Ed = 0.14 kN*m Vy,Ed = 0.12 kN
Nc,Rd = 681.50 kN My,Ed,max = 0.60 kN*m Mz,Ed,max = 0.14 kN*m Vy,T,Rd = 265.13 kN
Nb,Rd = 581.24 kN My,c,Rd = 47.94 KN*m Mz,c,Rd = 14.62 kN*m Vz,Ed =-0.30 kN

MN,y,Rd = 47.69 kN*m  MN,z,Rd = 14.54 kN*m  Vz,T,Rd = 179.55 kN
Mb,Rd = 27.63 KN*m Tt,Ed = -0.01 kKN*m
Class of section =1

Al iI

i LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 48.03 KN*m Curve,LT -d XLT =0.56
Lcr,upp=3.45m Lam_LT=1.00 fiLT=1.10 XLT,mod = 0.58
BUCKLING PARAMETERS:

— —
About y axis: About z axis:

Ly=3.45m Lam_y=0.45 Lz=3.45m Lam_z=0.48
Lcr,y=345m Xy =0.87 Lcr,z=1.15m Xz =0.85
Lamy = 42.52 kyy =1.04 Lamz = 45.29 kyz =0.70

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.07 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.01 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.02 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 42.52 < Lambda,max = 210.00 Lambda,z = 45.29 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.02 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.11 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.11 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =17 mm Verified
Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 = 17 mm Verified

Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
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r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 7

POINT: 3

COORDINATE: x=1.00L=6.90m

LOADS:

Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235)

fy = 235.00 MPa

4

h=150 mm
b=150 mm
tw=5 mm
tf=5 mm

gMO0=1.00
Ay=1435 mm2
ly=10020000 mm4
Wply=156000 mm3

1}
SECTION PARAMETERS: QH 150x150x5

gM1=1.00
Az=1435 mm?2
12=10020000 mm4
Wplz=156000 mm3

Ax=2870 mm2
1x=15243125 mm4

INTERNAL FORCES AND CAPACITIES:

N,Ed =-458.21 kN
Nt,Rd = 674.45 kN

My,Ed = 5.74 KN*m

My,pl,Rd = 36.66 KN*m
My,c,Rd = 36.66 KN*m
MN,y,Rd = 15.44 kN*m

Mz,Ed =-0.14 kN*m

Mz,pl,Rd = 36.66 KN*m
Mz,c,Rd = 36.66 KN*m
MN,z,Rd = 15.44 KN*m

Vy,Ed = 0.94 kN
Vy,T,Rd = 193.50 kN
Vz,Ed =1.63 kN
Vz,T,Rd = 193.50 kN
Tt,Ed = -0.18 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis:

X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd = 0.68 < 1.00 (6.2.3.(1))
My,Ed/MN,y,Rd = 0.37 < 1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd =0.01 < 1.00 (6.2.9.1.(2))
(My,Ed/MN,y,Rd)* 3.47 + (Mz,Ed/MN,z,Rd)"3.47 = 0.03 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd =0.00< 1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd =0.01< 1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.01 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.01 < 1.00 (6.2.6)

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):
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uy =1mm < uy max = L/200.00 = 35 mm Verified
Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz =7 mm < uz max = L/200.00 = 35 mm Verified

Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 8 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z
¥

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00
b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2
tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4
tf=9 mm Wply=221000 mm3 Wplz=44600 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 11.08 kN My,Ed = -9.28 kN*m Mz,Ed = 0.21 kKN*m Vy,Ed = 0.14 kN
Nc,Rd = 669.75 kN My,Ed,max = -9.28 KN*m Mz,Ed,max =0.21 kN*m Vy,T,Rd =264.74 kN
Nb,Rd = 409.28 kN My,c,Rd = 51.94 KN*m Mz,c,Rd = 1048 kN*m  Vz,Ed =8.07 kN
MN,y,Rd =51.94 kN*m  MN,z,Rd = 10.48 kN*m  Vz,T,Rd = 189.63 kN
Mb,Rd = 28.58 kN*m Tt,Ed = -0.01 KN*m
Class of section =1
Al iI
' LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 32.32 kKN*m Curve,LT-b XLT =0.54
Lcr,low=4.10 m Lam_LT=1.27 fiLT =125 XLT,mod = 0.55
BUCKLING PARAMETERS:
— —
About y axis: About z axis:
Ly=4.10m Lam_y=0.53 Lz=4.10m Lam_z=0.98
Ler,y=4.10m Xy =0.91 Lcr,z=2.05m Xz=0.61
Lamy = 49.69 kyy = 1.02 Lamz =91.84 kyz=1.16

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.02<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.18 <1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.02 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.05 < 1.00 (6.2.9.1.(6))
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Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd=0.04< 1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)
Global stability check of member:

Lambda,y = 49.69 < Lambda,max = 210.00

My,Ed,max/Mb,Rd =0.32 < 1.00 (6.3.2.1.(1))
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.37 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.22 < 1.00 (6.3.3.(4))

Lambda,z = 91.84 < Lambda,max = 210.00 STABLE

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max =L/200.00 = 20 mm
Governing Load Case: 15 SLS:CHR /9/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 8*0.60
uz=0mm < uz max = L/200.00 =20 mm
Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

Verified

Verified

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 9 POINT: 3 COORDINATE: x=0.15L=0.72m
LOADS:

Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S 235 (S235)

fy = 235.00 MPa

Z
"

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-33.02 kN My,Ed = -13.39 kN*m Mz,Ed = 0.37 kN*m Vy,Ed =-0.33 kN

Nt,Rd = 669.75 kN My,pl,Rd =51.94 KN*m  Mz,pl,Rd = 10.48 KN*m  Vy,T,Rd = 264.63 kN
My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 KN*m Vz,Ed =-8.84 kN

MN,y,Rd = 51.94 kN*m
Mb,Rd = 25.37 KN*m

MN,z,Rd = 10.48 kN*m

Vz,T,Rd = 189.58 kN
Tt,Ed = -0.01 KN*m
Class of section =1

T

z=1.00
Lcr,low=4.82 m

Mcr = 27.36 kN*m
Lam LT =1.38

LATERAL BUCKLING PARAMETERS:

Curve,LT-b
fiLT=1.38

XLT =0.48
XLT,mod = 0.49
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BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.05<1.00 (6.2.3.(1))
My,Ed/MN,y,Rd = 0.26 < 1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd = 0.04 < 1.00 (6.2.9.1.(2))
(My,Ed/MN,y,Rd)" 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.10 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd =0.05<1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)
Global stability check of member:

My,Ed/Mb,Rd =0.53 <1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =1mm < uy max = L/200.00 = 24 mm Verified
Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=2mm < uz max = L/200.00 = 24 mm Verified

Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 10 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 150x150x5

h=150 mm gM0=1.00 gM1=1.00

b=150 mm Ay=1435 mm2 Az=1435 mm2 Ax=2870 mm2

tw=5 mm ly=10020000 mm4 12=10020000 mm4 Ix=15243125 mm4
tf=5 mm Wply=156000 mm3 Wplz=156000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-458.21 kN My,Ed = 5.74 KN*m Mz,Ed = -0.14 KN*m Vy,Ed =-0.94 kKN
Nt,Rd = 674.45 kN My,pl,Rd = 36.66 kN*m  Mz,pl,Rd = 36.66 kN*m  Vy,T,Rd = 193.50 kN

My,c,Rd = 36.66 kN*m Mz,c,Rd = 36.66 KN*m Vz,Ed =-1.63 kN
MN,y,Rd = 15.44 kN*m  MN,z,Rd = 15.44 kN*m  Vz,T,Rd = 193.50 kN
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Tt,Ed = 0.18 kN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.68 < 1.00 (6.2.3.(1))

My,Ed/MN,y,Rd = 0.37 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.01 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 3.47 + (Mz,Ed/MN,z,Rd)*3.47 = 0.03 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.01<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =1mm < uy max = L/200.00 = 35 mm Verified
Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=7mm < uz max = L/200.00 = 35 mm Verified

Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 11 Column_11 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:
$235 (S235) fy=235.00 MPa

4

i}
SECTION PARAMETERS: QH 150x150x5

h=150 mm gMO0=1.00 gM1=1.00

b=150 mm Ay=1435 mm2 Az=1435 mm2 Ax=2870 mm2
tw=5 mm ly=10020000 mm4 12=10020000 mm4 Ix=15243125 mm4
tf=5 mm Wply=156000 mm3 Wplz=156000 mm3

INTERNAL FORCES AND CAPACITIES:
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N,Ed =-3.78 kN My,Ed = -0.41 kN*m Mz,Ed = 6.34 KN*m Vy,Ed = 4.06 kN
Nt,Rd = 674.45 kN My,pl,Rd = 36.66 kKN*m  Mz,pl,Rd = 36.66 KN*m  Vy,T,Rd = 194.45 kN
My,c,Rd = 36.66 KN*m Mz,c,Rd = 36.66 KN*m Vz,Ed =0.41 kN
MN,y,Rd = 36.66 kN*m  MN,z,Rd =36.66 kN*m  Vz,T,Rd = 194.45 kN
Tt,Ed = 0.04 KN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.01 < 1.00 (6.2.3.(1))

My,Ed/MN,y,Rd = 0.01 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.17 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.66 + (Mz,Ed/MN,z,Rd)*1.66 = 0.05< 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.02<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd =0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.00 < 1.00 (6.2.6)

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM): Not analyzed

r Displacements (GLOBAL SYSTEM):

vX=0mm < vx max = L/150.00 =24 mm Verified
Governing Load Case: 15 SLS:CHR /14/ 1*1.00 + 2*1.00 + 4*0.50 + 6*1.00
vy =4 mm < vy max = L/150.00 = 24 mm Verified

Governing Load Case: 15 SLS:CHR /9/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 8*0.60

Section OK I1!

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 12 Column_12 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z

o
SECTION PARAMETERS: QH 150x150x5
h=150 mm gMO0=1.00 gM1=1.00
b=150 mm Ay=1435 mm2 Az=1435 mm2 Ax=2870 mm2
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tw=5 mm ly=10020000 mm4 12=10020000 mm4 IXx=15243125 mm4
tf=5 mm Wply=156000 mm3 Wplz=156000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-3.78 kN My,Ed = 0.41 kN*m Mz,Ed = 6.34 KN*m Vy,Ed =4.06 kN
Nt,Rd = 674.45 kN My,pl,Rd = 36.66 kN*m  Mz,pl,Rd = 36.66 kN*m  Vy,T,Rd = 194.45 kN

My,c,Rd = 36.66 KN*m Mz,c,Rd = 36.66 KN*m Vz,Ed =-0.41 kN

MN,y,Rd = 36.66 kN*m  MN,z,Rd =36.66 kN*m  Vz,T,Rd = 194.45 kN
Tt,Ed = -0.04 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd = 0.01 < 1.00 (6.2.3.(1))

My,Ed/MN,y,Rd =0.01 <1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.17 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.05<1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.02<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM): Not analyzed

r Displacements (GLOBAL SYSTEM):

vx =0mm < vx max =L/150.00 = 24 mm Verified
Governing Load Case: 15SLS:CHR /12/ 1*1.00 + 2*1.00 + 4*0.50 + 5*1.00
vy =4 mm < vy max = L/150.00 = 24 mm Verified

Governing Load Case: 15 SLS:CHR/9/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 8*0.60

Section OK I1!

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 13 Column_13 POINT: 3 COORDINATE: x=1.00L=3.60m

LOADS:
Governing Load Case: 9 ULS/5/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75 + 6*0.90

MATERIAL:
S235 (S235)  fy=235.00 MPa
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4

1)
SECTION PARAMETERS: QH 120x120x5

h=120 mm gMO0=1.00 gM1=1.00

b=120 mm Ay=1135 mm2 Az=1135 mm2 Ax=2270 mm2
tw=5mm ly=4980000 mm4 12=4980000 mm4 IXx=7604375 mm4
tf=5 mm Wply=97600 mm3 Wplz=97600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 11.92 kN My,Ed = 0.01 KN*m Mz,Ed = 5.46 kN*m Vy,Ed =-2.19 kN
Nc,Rd = 533.45 kN My,Ed,max = 0.02 kN*m Mz,Ed,max = 5.46 kN*m Vy,T,Rd = 153.98 kN
Nb,Rd = 418.76 kN My,c,Rd = 22.94 KN*m Mz,c,Rd = 22.94 kN*m Vz,Ed =-0.00 kN

MN,y,Rd = 22.94 kN*m  MN,z,Rd =22.94 kN*m  Vz,T,Rd = 153.98 kN
Tt,Ed = -0.00 KN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

= | = |

About y axis: —1 About z axis:
Ly =3.60m Lam_y =0.82 Lz=3.60m Lam_z =0.82
Lcr,y=3.60m Xy =0.79 Lcr,z=3.60m Xz=0.79
Lamy = 76.86 kzy = 0.55 Lamz = 76.86 kzz =0.70

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.02 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.00 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.24 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.09 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.01<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.86 < Lambda,max = 210.00 Lambda,z = 76.86 < Lambda,max =210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.13 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.19 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM): Not analyzed

r Displacements (GLOBAL SYSTEM):

vx =0mm < vx max =L/150.00 = 24 mm Verified
Governing Load Case: 15SLS:CHR /12/ 1*1.00 + 2*1.00 + 4*0.50 + 5*1.00
vy =4 mm < vy max = L/150.00 = 24 mm Verified

Governing Load Case: 15 SLS:CHR /9/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 8*0.60

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification
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CODE GROUP:

MEMBER: 14 Column_14 POINT: 3 COORDINATE: x=0.81L=

292m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 120x120x5

h=120 mm gM0=1.00 gM1=1.00

b=120 mm Ay=1135 mm2 Az=1135 mm2 Ax=2270 mm2
tw=5mm ly=4980000 mm4 1z=4980000 mm4 IXx=7604375 mm4
tf=5 mm Wply=97600 mm3 Wplz=97600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 16.03 kN Mz,Ed = 14.05 kN*m Vy,Ed =-7.68 kN
Nc,Rd = 533.45 kN Mz,Ed,max = 14.05 KN*m Vy,c,Rd = 153.99 kN
Nb,Rd = 460.94 kN Mz,c,Rd = 22.94 kN*m

MN,z,Rd = 22.94 kN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

= . == .

About y axis: —1 About z axis:
Ly=3.60m Lam_y =0.66 Lz=3.60m Lam_z =0.66
Lery=292m Xy =0.86 Lcr,z=292m Xz =0.86
Lamy = 62.34 kyz = 0.40 Lamz = 62.34 kzz = 0.66

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.03<1.00 (6.2.4.(1))

Mz,Ed/Mz,c,Rd =0.61<1.00 (6.2.5.(1))

Mz,Ed/MN,z,Rd =0.61 < 1.00 (6.2.9.1.(2))

Vy,Ed/Vy,c,Rd =0.05<1.00 (6.2.6.(1))

Global stability check of member:

Lambda,y = 62.34 < Lambda,max = 210.00 Lambda,z = 62.34 < Lambda,max =210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.28 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.44 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM): Not analyzed

r Displacements (GLOBAL SYSTEM):

vxX =0 mm < vxmax = L/150.00 = 24 mm Verified
Governing Load Case: 15 SLS:CHR /12/ 1*1.00 + 2*1.00 + 4*0.50 + 5*1.00
vy =4 mm < vy max = L/150.00 = 24 mm Verified

Governing Load Case: 15 SLS:CHR /9/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 8*0.60

Section OK 11

Date : 22/05/21 Page : 67




Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar File: Ocel'ova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 15 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm?2 Ax=1040 mm2

tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4

tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 6.18 kN My,Ed = 0.28 kN*m

Nc,Rd = 244.40 kN My,Ed,max = 2.22 KN*m

Nb,Rd = 240.58 kN My,c,Rd = 5.99 kN*m Vz,Ed =0.95 kN
MN,y,Rd = 5.99 kN*m Vz,c,Rd = 70.55 kN

Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

|| === , || == _

i About y axis: i About z axis:
Ly=0.68m Lam_y=0.27 Lz=0.68m Lam_z =0.27
Lcr,y=0.68m Xy =0.98 Lcr,z=0.68 m Xz=0.98
Lamy = 25.37 kyy = 0.99 Lamz = 25.37 kzy = 0.60

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.03<1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.05<1.00 (6.2.5.(1))

Vz,Ed/Vz,c,Rd=0.01<1.00 (6.2.6.(1))

Global stability check of member:

Lambda,y = 25.37 < Lambda,max = 210.00 Lambda,z = 25.37 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.39 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.25 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification
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CODE GROUP:
MEMBER: 16 POINT: 1 COORDINATE: x=0.67L=230m
LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75
MATERIAL:
S$235 (S235) fy=235.00 MPa

M

= SECTION PARAMETERS: UPE 200
h=200 mm gM0=1.00 gM1=1.00
b=80 mm Ay=1964 mm2 Az=1327 mm2 Ax=2900 mm2
tw=6 mm ly=19090000 mm4 1z=1870000 mm4 Ix=88800 mm4
tf=11 mm Wply=204000 mm3 Wplz=62200 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 38.77 kN My,Ed = 0.28 kKN*m Mz,Ed = -0.16 kKN*m Vy,Ed =-0.14 kN
Nc,Rd = 681.50 kN My,Ed,max = 0.38 kKN*m Mz,Ed,max =-0.16 kN*m Vy,T,Rd =264.02 kN
Nb,Rd = 581.24 kN My,c,Rd = 47.94 KN*m Mz,c,Rd = 14.62 kN*m  Vz,Ed =-0.07 kN

MN,y,Rd = 47.78 kKN*m  MN,z,Rd = 14.57 kN*m  Vz,T,Rd = 179.14 kN
Mb,Rd = 27.63 kN*m Tt,Ed = -0.03 kKN*m
Class of section =1

Al iI

; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 48.03 kKN*m Curve,LT-d XLT =0.56
Lcr,upp=3.45m Lam_LT=1.00 fiLT =110 XLT,mod = 0.58
BUCKLING PARAMETERS:

— —
About y axis: About z axis:

Ly=3.45m Lam_y=0.45 Lz=3.45m Lam_z=0.48
Lcr,y=345m Xy =0.87 Lcr,z=1.15m Xz =0.85
Lamy = 42.52 kyy =1.03 Lamz = 45.29 kyz =0.70

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.06 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.01 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.00 + (Mz,Ed/MN,z,Rd)*1.00 =0.02 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 42.52 < Lambda,max = 210.00 Lambda,z = 45.29 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.01 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.09 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.08 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =17 mm Verified
Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 =17 mm Verified

Date : 22/05/21 Page : 69




Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar File: Ocel'ova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 17 POINT: 3 COORDINATE: x=0.67L=230m
LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75
MATERIAL:
S235 (S235) fy=235.00 MPa

I

= SECTION PARAMETERS: UPE 200
h=200 mm gM0=1.00 gM1=1.00
b=80 mm Ay=1964 mm2 Az=1327 mm2 Ax=2900 mm2
tw=6 mm ly=19090000 mm4 1z=1870000 mm4 Ix=88800 mm4
tf=11 mm Wply=204000 mm3 Wplz=62200 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 49.18 kN My,Ed = 0.55 kN*m Mz,Ed =-0.06 KN*m Vy,Ed = 0.15 kN
Nc,Rd = 681.50 kN My,Ed,max = 0.60 KN*m Mz,Ed,max = 0.14 kN*m Vy,T,Rd = 266.00 kN
Nb,Rd = 581.24 kKN My,c,Rd = 47.94 KN*m Mz,c,Rd = 14.62 kN*m  Vz,Ed =-0.18 kN

MN,y,Rd = 47.69 kKN*m  MN,z,Rd = 1454 kN*m  Vz,T,Rd = 179.87 kN
Mb,Rd = 27.63 kN*m Tt,Ed = 0.00 kN*m
Class of section =1

Al iI

' LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 48.03 kKN*m Curve,LT-d XLT =0.56
Lcr,upp=3.45m Lam_LT=1.00 fiLT =110 XLT,mod = 0.58
BUCKLING PARAMETERS:

— —
About y axis: About z axis:

Ly=3.45m Lam_y=0.45 Lz=3.45m Lam_z=0.48
Ler,y=345m Xy =0.87 Lcr,z=1.15m Xz=0.85
Lamy = 42.52 kyy =1.04 Lamz = 45.29 kyz =0.70

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.07 <1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.01 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.00 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.02 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd =0.00< 1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd =0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.00 < 1.00 (6.2.6)

Date : 22/05/21 Page : 70




Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar File: Ocel'ova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 42.52 < Lambda,max = 210.00 Lambda,z = 45.29 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.02 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.11 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) =0.11 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 = 17 mm Verified
Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 = 17 mm Verified

Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 18 POINT: 3 COORDINATE: x=0.33L=115m
LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75
MATERIAL:
S$235 (S235) fy=235.00 MPa

M

s SECTION PARAMETERS: UPE 200
h=200 mm gM0=1.00 gM1=1.00
b=80 mm Ay=1964 mm?2 Az=1327 mm2 Ax=2900 mm2
tw=6 mm ly=19090000 mm4 1z=1870000 mm4 1x=88800 mm4
tf=11 mm Wply=204000 mm3 Wplz=62200 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 38.77 kN My,Ed = 0.28 kN*m Mz,Ed =-0.16 KN*m Vy,Ed = 0.14 kN
Nc,Rd = 681.50 kN My,Ed,max = 0.38 KN*m Mz,Ed,max =-0.16 KN*m Vy,T,Rd = 264.02 kN
Nb,Rd = 581.24 kN My,c,Rd = 47.94 KN*m Mz,c,Rd = 14.62 kN*m  Vz,Ed =0.07 kN

MN,y,Rd = 47.78 KN*m  MN,z,Rd = 1457 kN*m  Vz,T,Rd = 179.14 kN
Mb,Rd = 27.63 kN*m Tt,Ed = 0.03 kN*m
Class of section=1

Al iI

' LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 48.03 kN*m Curve,LT -d XLT =0.56
Ler,upp=3.45m Lam_LT =1.00 fiLT=1.10 XLT,mod = 0.58
BUCKLING PARAMETERS:

I — ) — )

About y axis: About z axis:
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Ly =3.45m Lam_y = 0.45 Lz=3.45m Lam_z = 0.48
Lery =3.45m Xy = 0.87 Lerz=115m Xz =0.85
Lamy = 42.52 kyy = 1.03 Lamz = 45.29 kyz = 0.70

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd = 0.06 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.01 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.01 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.02 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd =0.00 < 1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd =0.00 < 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 42.52 < Lambda,max = 210.00 Lambda,z = 45.29 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.01 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.09 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.08 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 = 17 mm Verified
Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 = 17 mm Verified

Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 19 Simple bar_19 POINT: 2 COORDINATE: x=050L=249m

LOADS:
Governing Load Case: 9 ULS /45/ 1*1.35 + 2*1.35 + 4*0.75 + 5*1.50

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

i}
SECTION PARAMETERS: QH 80x80x4

h=80 mm gMO0=1.00 gM1=1.00

b=80 mm Ay=600 mm2 Az=600 mm2 Ax=1200 mm2
tw=4 mm ly=1140000 mm4 12=1140000 mm4 Ix=1755904 mm4
tf=4 mm Wply=34000 mm3 Wplz=34000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 14.04 kN My,Ed = 0.27 kN*m

Nc,Rd = 282.00 kN My,Ed,max = 0.27 KN*m
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Nb,Rd = 82.47 kN My,c,Rd = 7.99 kN*m
MN,y,Rd = 7.99 kN*m

Tt,Ed = -0.01 KN*m

Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— _ | |= _

i About y axis: i About z axis:
Ly=4.99m Lam_y =172 Lz=4.99m Lam_z=1.72
Ler,y=4.99m Xy =0.29 Lcr,z=4.99m Xz =0.29
Lamy = 161.77 kyy = 1.10 Lamz = 161.77 kzy =0.74

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd = 0.05 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.03<1.00 (6.2.5.(1))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 161.77 < Lambda,max = 210.00 Lambda,z = 161.77 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.21 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.19<1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 20 Simple bar_20 POINT: 2 COORDINATE: x=050L=249m

LOADS:
Governing Load Case: 9 ULS /47/ 1*1.35 + 2*1.35 + 4*0.75 + 6*1.50

MATERIAL:
S235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 80x80x4

h=80 mm gM0=1.00 gM1=1.00

b=80 mm Ay=600 mm2 Az=600 mm2 Ax=1200 mm2
tw=4 mm ly=1140000 mm4 1z=1140000 mm4 Ix=1755904 mm4
tf=4 mm Wply=34000 mm3 Wplz=34000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 14.04 kN My,Ed = 0.27 KN*m

Nc,Rd = 282.00 kN My,Ed,max = 0.27 kN*m

Nb,Rd = 82.47 kN My,c,Rd = 7.99 kN*m

MN,y,Rd = 7.99 kN*m
Tt,Ed = 0.01 KN*m
Class of section =1
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X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| | == _ || == _

i About y axis: i About z axis:
Ly=4.99m Lam_y =172 Lz=4.99m Lam_z=1.72
Ler,y=4.99m Xy =0.29 Lcr,z=4.99m Xz =0.29
Lamy = 161.77 kyy = 1.10 Lamz = 161.77 kzy =0.74

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.05<1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.03<1.00 (6.2.5.(1))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 161.77 < Lambda,max = 210.00 Lambda,z = 161.77 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.21 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.19<1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 21 POINT: 1 COORDINATE: x=0.33L=115m
LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90
MATERIAL:
S$235 (S235) fy=235.00 MPa
I
I8 SECTION PARAMETERS: U 120
h=120 mm gM0=1.00 gM1=1.00
b=55 mm Ay=1112 mm2 Az=854 mm2 Ax=1700 mm2
tw=7 mm ly=3640000 mm4 12=432000 mm4 Ix=42800 mm4
tf=9 mm Wply=66300 mm3 Wplz=21200 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 1.85 kN My,Ed = 0.49 KN*m Mz,Ed = 0.24 kKN*m Vy,Ed = 0.62 kN
Nc,Rd = 399.50 kN My,Ed,max = 0.49 KN*m Mz,Ed,max = 0.24 kN*m Vy,T,Rd = 150.38 kN
Nb,Rd = 266.06 kN My,c,Rd = 15.58 KN*m Mz,c,Rd = 4.98 KN*m Vz,Ed =-0.56 kKN
MN,y,Rd = 15.58 kN*m  MN,z,Rd = 4.98 kN*m Vz,T,Rd = 115.57 kN
Mb,Rd = 9.29 kN*m Tt,Ed = -0.01 KN*m
Class of section=1
Al iI
' LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 16.65 kKN*m Curve,LT -d XLT =0.58
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Lcr,upp=3.45m Lam_LT =0.97 fi,LT =1.07 XLT,mod = 0.60
BUCKLING PARAMETERS:
e . —_— .
About y axis: About z axis:
Ly=3.45m Lam_y =0.79 Lz=345m Lam_z=0.77
Lery=3.45m Xy =0.67 Lcr,z=1.15m Xz =0.68
Lamy = 74.56 kyy = 1.00 Lamz =72.14 kyz =0.74

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.00 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.03 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.05 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.08 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 74.56 < Lambda,max = 210.00 Lambda,z = 72.14 < Lambda,max =210.00 STABLE
My,Ed,max/Mb,Rd =0.05 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.10 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.08 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =17 mm Verified
Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 = 17 mm Verified

Governing Load Case: 15 SLS:CHR /9/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 8*0.60

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK I1!

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 22 POINT: 1 COORDINATE: x=0.33L=115m
LOADS:
Governing Load Case: 9 ULS/5/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 6*0.90
MATERIAL:
S$235 (S235) fy=235.00 MPa
M
I8 SECTION PARAMETERS: U 120
h=120 mm gMO0=1.00 gM1=1.00
b=55 mm Ay=1112 mm2 Az=854 mm2 Ax=1700 mm2
tw=7 mm ly=3640000 mm4 12=432000 mm4 1x=42800 mm4
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tf=9 mm Wply=66300 mm3 Wplz=21200 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 2.98 kN My,Ed = -0.31 KN*m Mz,Ed = -0.07 KN*m Vy,Ed =-0.33 kN

Nc,Rd = 399.50 kN My,Ed,max = -0.62 kN*m Mz,Ed,max =-0.08 kKN*m Vy, T,Rd =150.48 kN

Nb,Rd = 266.06 kN My,c,Rd = 15.58 kN*m Mz,c,Rd = 4.98 KN*m Vz,Ed =0.29 kN
MN,y,Rd = 15.58 kN*m  MN,z,Rd = 4.98 KN*m Vz,T,Rd = 115.63 kN
Mb,Rd = 9.29 kN*m Tt,Ed = -0.00 KN*m

Class of section=1
A iI
! LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 16.65 kN*m Curve,LT-d XLT =0.58
Lcr,low=3.45m Lam_LT=0.97 fiLT=1.07 XLT,mod = 0.60

BUCKLING PARAMETERS:

— —

About y axis: About z axis:
Ly=3.45m Lam_y =0.79 Lz=345m Lam_z=0.77
Lcr,y=345m Xy =0.67 Ler,z=115m Xz =0.68
Lamy = 74.56 kyy = 1.00 Lamz =72.14 kyz =0.75

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.01<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.02 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.01 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.03 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 74.56 < Lambda,max = 210.00 Lambda,z = 72.14 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd = 0.07 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.09 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.06 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =17 mm Verified
Governing Load Case: 15SLS:CHR /12/ 1*1.00 + 2*1.00 + 4*0.50 + 5*1.00
uz=0mm < uz max = L/200.00 =17 mm Verified

Governing Load Case: 15 SLS:CHR /5/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 6*0.60

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 23 POINT: 1 COORDINATE: x=0.67L=230m
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LOADS:
Governing Load Case: 9 ULS/3/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 5*0.90
MATERIAL:
S235 (S235) fy=235.00 MPa

T

I8 SECTION PARAMETERS: U 120
h=120 mm gM0=1.00 gM1=1.00
b=55 mm Ay=1112 mm2 Az=854 mm2 Ax=1700 mm2
tw=7 mm ly=3640000 mm4 1z=432000 mm4 1x=42800 mm4
tf=9 mm Wply=66300 mm3 Wplz=21200 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 2.95 kN My,Ed = -0.62 KN*m Mz,Ed =-0.08 kN*m Vy,Ed =-0.38 kN
Nc,Rd = 399.50 kN My,Ed,max = -0.62 kN*m Mz,Ed,max =-0.08 KN*m Vy,T,Rd =150.07 kN
Nb,Rd = 266.06 kN My,c,Rd = 15.58 KN*m Mz,c,Rd = 4.98 KN*m Vz,Ed = 0.64 kN

MN,y,Rd = 15.58 kN*m  MN,z,Rd = 4.98 KN*m Vz,T,Rd = 115.39 kN
Mb,Rd = 9.29 kN*m Tt,Ed = 0.01 KN*m
Class of section =1

Al iI

i LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 16.65 KN*m Curve,LT -d XLT =0.58
Lcr,low=3.45m Lam_LT =0.97 fiLT=1.07 XLT,mod = 0.60
BUCKLING PARAMETERS:

— —
About y axis: About z axis:

Ly=3.45m Lam_y=0.79 Lz=3.45m Lam_z=0.77
Lcry=3.45m Xy = 0.67 Lcr,z=1.15m Xz =0.68
Lamy = 74.56 kyy =1.00 Lamz =72.14 kyz =0.75

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.01<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.04 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.02 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.00 + (Mz,Ed/MN,z,Rd)"1.00 = 0.06 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.01<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 74.56 < Lambda,max = 210.00 Lambda,z = 72.14 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd = 0.07 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.09 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.06 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =17 mm Verified
Governing Load Case: 15 SLS:CHR /14/ 1*1.00 + 2*1.00 + 4*0.50 + 6*1.00
uz=0mm < uz max = L/200.00 = 17 mm Verified

Governing Load Case: 15 SLS:CHR /3/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 5*0.60
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r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 24 POINT: 3 COORDINATE: x=0.67L=230m
LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90
MATERIAL:
S$235 (S235) fy=235.00 MPa

I

I8 SECTION PARAMETERS: U 120
h=120 mm gMO0=1.00 gM1=1.00
b=55 mm Ay=1112 mm2 Az=854 mm2 Ax=1700 mm2
tw=7 mm ly=3640000 mm4 12=432000 mm4 Ix=42800 mm4
tf=9 mm Wply=66300 mm3 Wplz=21200 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 1.85 kN My,Ed = 0.49 KN*m Mz,Ed = 0.24 kN*m Vy,Ed =-0.62 kN
Nc,Rd = 399.50 kN My,Ed,max = 0.49 KN*m Mz,Ed,max = 0.24 kN*m Vy,T,Rd = 150.38 kN
Nb,Rd = 266.06 KN My,c,Rd = 15.58 KN*m Mz,c,Rd = 4.98 KN*m Vz,Ed =0.56 kN

MN,y,Rd = 15.58 kN*m  MN,z,Rd = 4.98 kN*m Vz,T,Rd = 115.57 kN
Mb,Rd = 9.29 kN*m Tt,Ed = 0.01 kN*m
Class of section=1

Al iI

; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 16.65 kKN*m Curve,LT-d XLT =0.58
Lcr,upp=3.45m Lam_LT=0.97 fi,LT =1.07 XLT,mod = 0.60
BUCKLING PARAMETERS:

o o
About y axis: About z axis:

Ly=3.45m Lam_y=0.79 Lz=3.45m Lam_z=0.77
Ler,y=345m Xy =0.67 Lcr,z=1.15m Xz =0.68
Lamy = 74.56 kyy = 1.00 Lamz =72.14 kyz=0.74

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.00 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.03 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.05 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.08 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)
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Global stability check of member:

Lambda,y = 74.56 < Lambda,max = 210.00 Lambda,z = 72.14 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd = 0.05 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.10 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.08 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 = 17 mm Verified
Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 = 17 mm Verified

Governing Load Case: 15 SLS:CHR /9/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 8*0.60

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 25 IPE 200_25 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:
S235 (S235) fy=235.00 MPa

4

i}
SECTION PARAMETERS: RH 120x60x4

h=120 mm gM0=1.00 gM1=1.00

b=60 mm Ay=453 mm2 Az=907 mm2 Ax=1360 mm2
tw=4 mm ly=2490000 mm4 1z=831000 mm4 1x=2010000 mm4
tf=4 mm Wply=51900 mm3 Wplz=31700 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 0.28 kN My,Ed = -0.14 kN*m Mz,Ed = 0.27 kKN*m Vy,Ed = 0.60 kN
Nc,Rd = 319.60 kN My,Ed,max = -0.14 KN*m Mz,Ed,max = 0.27 kN*m Vy,c,Rd = 61.51 kN
Nb,Rd = 319.60 kN My,c,Rd = 12.20 KN*m Mz,c,Rd = 7.45 KN*m Vz,Ed =0.35 kN

MN,y,Rd =12.20 kN*m  MN,z,Rd = 7.45 kN*m Vz,c,Rd = 123.01 kN
Mb,Rd = 12.20 KN*m
Class of section =1

Al iI

; LATERAL BUCKLING PARAMETERS:
z=1.00 Mecr = 1084.27 KN*m Curve,LT -d XLT =1.00
Lcr,low=0.45m Lam LT=0.11 fi,LT =0.39 XLT,mod = 1.00
BUCKLING PARAMETERS:

L = . — .

About y axis: About z axis:

Ly=0.45m Lam_y=0.11 Lz=0.45m Lam_z=0.19
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Lery=0.45m Xy =1.00 Ler,z=0.45m Xz =1.00
Lamy = 10.52 kzy = 0.63 Lamz = 18.20 kzz =1.00

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.00 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.04 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.00 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,c,Rd=0.01<1.00 (6.2.6.(1))

Vz,Ed/Vz,c,Rd=0.00< 1.00 (6.2.6.(1))

Global stability check of member:

Lambda,y = 10.52 < Lambda,max = 210.00 Lambda,z = 18.20 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.01 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.03 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.04 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0mm < uy max = L/200.00 =2 mm Verified
Governing Load Case: 15 SLS:CHR /9/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 8*0.60
uz=0mm < uz max = L/200.00 =2 mm Verified

Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 26 IPE 200_26 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z

i)
SECTION PARAMETERS: RH 120x60x4

h=120 mm gM0=1.00 gM1=1.00

b=60 mm Ay=453 mm2 Az=907 mm2 Ax=1360 mm2

tw=4 mm ly=2490000 mm4 1z=831000 mm4 1x=2010000 mm4

tf=4 mm Wply=51900 mm3 Wplz=31700 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 0.28 kN My,Ed = 0.32 KN*m Mz,Ed = 0.40 kN*m Vy,Ed = 1.45 kN

Nc,Rd = 319.60 kN My,Ed,max =0.32 kN*m Mz,Ed,max = 0.40 kN*m Vy,T,Rd =58.77 kN

Nb,Rd = 319.60 kN My,c,Rd = 12.20 KN*m Mz,c,Rd = 7.45 KN*m Vz,Ed =-0.68 KN
MN,y,Rd =12.20 kN*m  MN,z,Rd = 7.45 kN*m Vz,T,Rd = 117.54 kN
Mb,Rd = 12.20 kN*m Tt,Ed = -0.31 KN*m
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Class of section=1

Al iI
; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 1084.27 KN*m Curve,LT -d XLT =1.00
Lcr,upp=0.45m Lam_LT=0.11 fi,LT =0.39 XLT,mod = 1.00
BUCKLING PARAMETERS:
— —
About y axis: About z axis:
Ly=0.45m Lam_y=0.11 Lz=045m Lam_z=0.19
Lcr,y=0.45m Xy =1.00 Lcr,z=0.45m Xz =1.00
Lamy = 10.52 kzy = 0.63 Lamz = 18.20 kzz = 1.00

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.00 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.03< 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.05 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.01 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.02<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.01<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.04 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.04 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 10.52 < Lambda,max = 210.00 Lambda,z = 18.20 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.03 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.06 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.07 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =2 mm Verified
Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 =2 mm Verified

Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK I1!

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 27 IPE 200_27 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:
S235 (S235)  fy=235.00 MPa
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4

1)
SECTION PARAMETERS: RH 120x60x4

h=120 mm gM0=1.00 gM1=1.00
b=60 mm Ay=453 mm2 Az=907 mm?2 Ax=1360 mm2
tw=4 mm ly=2490000 mm4 1z=831000 mm4 Ix=2010000 mm4
tf=4 mm Wply=51900 mm3 Wplz=31700 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 0.41 kN My,Ed = -0.44 KN*m Mz,Ed = 0.32 KN*m Vy,Ed = 1.21 kN
Nc,Rd = 319.60 kN My,Ed,max = -0.44 kN*m Mz,Ed,max =0.32 kN*m Vy, T,Rd =59.97 kN
Nb,Rd = 319.60 kN My,c,Rd = 12.20 kN*m Mz,c,Rd = 7.45 KN*m Vz,Ed =1.00 kN
MN,y,Rd =12.20 kN*m  MN,z,Rd = 7.45 KN*m Vz,T,Rd = 119.93 kN
Mb,Rd = 12.20 KN*m Tt,Ed =-0.18 KN*m
Class of section =1
Al iI
; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 1084.27 KN*m Curve,LT -d XLT =1.00
Lcr,low=0.45m Lam_LT=0.11 fi,LT=0.39 XLT,mod = 1.00
BUCKLING PARAMETERS:
— —
About y axis: About z axis:
Ly=0.45m Lam_y=0.11 Lz=045m Lam_z=0.19
Lcr,y=0.45m Xy =1.00 Ler,z=045m Xz =1.00
Lamy = 10.52 kzy = 0.63 Lamz = 18.20 kzz = 1.00

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.00<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.04 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.04 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.01 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.02<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.01<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.03 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.03 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 10.52 < Lambda,max = 210.00 Lambda,z = 18.20 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.04 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.06 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.07 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =2 mm Verified
Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 =2 mm Verified

Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN
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CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 28 IPE 200 28 POINT: 1 COORDINATE: x=0.00L =0.00m
LOADS:

Governing Load Case: 9 ULS /25/ 1*1.00 + 2*1.35 + 3*1.50 + 4%0.75 + 5*0.90

MATERIAL:

S235 (S235)  fy=235.00 MPa

Z

i)

SECTION PARAMETERS: RH 120x60x4

h=120 mm gM0=1.00 gM1=1.00

b=60 mm Ay=453 mm2 Az=907 mm?2 Ax=1360 mm2
tw=4 mm ly=2490000 mm4 1z=831000 mm4 Ix=2010000 mm4
tf=4 mm Wply=51900 mm3 Wplz=31700 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -0.49 kN My,Ed = 0.23 kKN*m Mz,Ed = 0.03 kN*m Vy,Ed = 0.07 kN
Nt,Rd = 319.60 kN My,pl,Rd =12.20 kKN*m  Mz,pl,Rd = 7.45 KN*m Vy,c,Rd = 61.51 kN
My,c,Rd = 12.20 kKN*m Mz,c,Rd = 7.45 KN*m Vz,Ed =-0.49 kN
MN,y,Rd =12.20 kN*m  MN,z,Rd = 7.45 kN*m Vz,c,Rd = 123.01 kN
Mb,Rd = 12.20 kN*m
Class of section =1
Al iI
; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 1084.27 KN*m Curve,LT -d XLT =1.00
Lcr,upp=0.45m Lam _LT=0.11 fi,LT =0.39 XLT,mod = 1.00
BUCKLING PARAMETERS:
X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.00< 1.00 (6.2.3.(1))

My,Ed/MN,y,Rd =0.02 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.00 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.00 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,c,Rd=0.00<1.00 (6.2.6.(1))

Vz,Ed/Vz,c,Rd=0.00< 1.00 (6.2.6.(1))

Global stability check of member:

My,Ed/Mb,Rd =0.02 < 1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =2 mm Verified
Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 = 2 mm Verified
Governing Load Case: 15 SLS:CHR /3/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 5*0.60

7

Displacements (GLOBAL SYSTEM): Not analyzed
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Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 29 IPE 200_29 POINT: 1

COORDINATE: x=0.00L=0.00m

LOADS:

Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:

S235 (S235)  fy=235.00 MPa

4

1)

h=120 mm gMO0=1.00

b=60 mm Ay=453 mm2
tw=4 mm ly=2490000 mm4
tf=4 mm Wply=51900 mm3

SECTION PARAMETERS: RH 120x60x4

gM1=1.00
Az=907 mm2
1z=831000 mm4
Wplz=31700 mm3

Ax=1360 mm2
1x=2010000 mm4

INTERNAL FORCES AND CAPACITIES:

N,Ed =-0.00 kN My,Ed = -0.43 KN*m

Nt,Rd = 319.60 kN My,pl,Rd = 12.20 kN*m
My,c,Rd = 12.20 KN*m
MN,y,Rd = 12.20 kN*m
Mb,Rd = 12.20 kKN*m

Mz,Ed = 0.03 KN*m

Mz,pl,Rd = 7.45 KN*m
Mz,c,Rd = 7.45 KN*m
MN,z,Rd = 7.45 KN*m

Vy,Ed = 0.11 kN
Vy,T,Rd = 58.63 kN
Vz,Ed = 0.98 kN
Vz,T,Rd =117.26 kN
Tt,Ed =-0.33 kN*m
Class of section =1

T

z=1.00
Lcr,low=0.45m

Mcr = 1084.27 KN*m
Lam_LT=0.11

LATERAL BUCKLING PARAMETERS:

Curve,LT-d
fiLT=0.39

XLT =1.00
XLT,mod = 1.00

BUCKLING PARAMETERS:

X About y axis:

X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd = 0.00< 1.00 (6.2.3.(1))
My,Ed/MN,y,Rd =0.04 < 1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd =0.00 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.66 + (Mz,Ed/MN,z,Rd)*1.66 = 0.00 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd =0.00<1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd =0.01< 1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.05 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sgrt(3)*gMO0)) =0.05< 1.00 (6.2.6)
Global stability check of member:

My,Ed/Mb,Rd = 0.04 <1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS
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Deflections (LOCAL SYSTEM):

uy =0mm < uy max = L/200.00 =2 mm Verified
Governing Load Case: 15SLS:CHR /13/ 1*1.00 + 2*1.00 + 5*1.00
uz=0mm < uz max = L/200.00 =2 mm Verified

Governing Load Case: 15 SLS:CHR /3/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 5*0.60

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 30 IPE 200_30 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/60/ 1*1.35 + 8*1.50

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: RH 120x60x4

h=120 mm gM0=1.00 gM1=1.00
b=60 mm Ay=453 mm2 Az=907 mm2 Ax=1360 mm2
tw=4 mm ly=2490000 mm4 1z=831000 mm4 1x=2010000 mm4
tf=4 mm Wply=51900 mm3 Wplz=31700 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 1.15 kN My,Ed = -0.13 kN*m Mz,Ed = 0.01 kN*m Vy,Ed = 0.12 kN
Nc,Rd = 319.60 kN My,Ed,max = -0.13 kN*m Mz,Ed,max = -0.04 KN*m Vy,T,Rd =61.44 kN
Nb,Rd = 319.60 kN My,c,Rd = 12.20 KN*m Mz,c,Rd = 7.45 KN*m Vz,Ed =0.33 kN
MN,y,Rd =12.20 kN*m  MN,z,Rd = 7.45 kN*m Vz,T,Rd = 122.88 kN
Mb,Rd = 12.20 kN*m Tt,Ed = -0.01 KN*m
Class of section =1
Al iI
' LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 1084.27 KN*m Curve,LT-d XLT =1.00
Lcr,low=0.45m Lam_LT=0.11 fiLT =0.39 XLT,mod = 1.00
BUCKLING PARAMETERS:
— —
About y axis: About z axis:
Ly=0.45m Lam_y=0.11 Lz=045m Lam_z=0.19
Lcr,y=0.45m Xy =1.00 Lcr,z=045m Xz =1.00
Lamy = 10.52 kyy = 1.00 Lamz = 18.20 kyz = 0.57

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.00< 1.00 (6.2.4.(1))
My,Ed/MN,y,Rd = 0.01 < 1.00 (6.2.9.1.(2))
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Mz,Ed/MN,z,Rd = 0.00 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.00 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd =0.00 < 1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd =0.00 < 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 10.52 < Lambda,max = 210.00 Lambda,z = 18.20 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.01 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.02 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.02 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0mm < uy max = L/200.00 =2 mm Verified
Governing Load Case: 15 SLS:CHR /14/ 1*1.00 + 2*1.00 + 4*0.50 + 6*1.00
uz=0mm < uz max = L/200.00 =2 mm Verified

Governing Load Case: 15 SLS:CHR /19/ 1*1.00 + 2*1.00 + 8*1.00

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 31 IPE 200 31 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/60/ 1*1.35 + 8*1.50

MATERIAL:
$235 (S235) fy=235.00 MPa

Z

i)
SECTION PARAMETERS: RH 120x60x4

h=120 mm gM0=1.00 gM1=1.00

b=60 mm Ay=453 mm2 Az=907 mm2 Ax=1360 mm2

tw=4 mm ly=2490000 mm4 1z=831000 mm4 1x=2010000 mm4

tf=4 mm Wply=51900 mm3 Wplz=31700 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 0.79 kN My,Ed = -0.11 kN*m

Nc,Rd = 319.60 kN My,Ed,max = -0.11 KN*m

Nb,Rd = 319.60 kN My,c,Rd = 12.20 KN*m Vz,Ed =0.27 kN
MN,y,Rd = 12.20 kN*m Vz,c,Rd = 123.01 kN

Mb,Rd = 12.20 kN*m
Class of section =1

A iI
! LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 1084.27 KN*m Curve,LT -d XLT =1.00
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Lecr,low=0.45m Lam_LT =0.11 fi,LT =0.39 XLT,mod = 1.00
BUCKLING PARAMETERS:
— i — )
About y axis: About z axis:
Ly=0.45m Lam_y=0.11 Lz=0.45m Lam_z=0.19
Lcr,y=0.45m Xy =1.00 Lcr,z=045m Xz =1.00
Lamy = 10.52 kyy = 1.00 Lamz = 18.20 kzy = 0.63

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.00 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 <1.00 (6.2.5.(1))

Vz,Ed/Vz,c,Rd=0.00< 1.00 (6.2.6.(1))

Global stability check of member:

Lambda,y = 10.52 < Lambda,max = 210.00 Lambda,z = 18.20 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.01 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.01 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.01 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0mm < uy max = L/200.00 =2 mm Verified
Governing Load Case: 15SLS:CHR /12/ 1*1.00 + 2*1.00 + 4*0.50 + 5*1.00
uz=0mm < uz max = L/200.00 =2 mm Verified

Governing Load Case: 15 SLS:CHR /16/ 1*1.00 + 2*1.00 + 4*0.50 + 7*1.00

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 32 IPE 200_32 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/60/ 1*1.35 + 8*1.50

MATERIAL:
$235 (S235) fy=235.00 MPa

Z

i)
SECTION PARAMETERS: RH 120x60x4

h=120 mm gMO0=1.00 gM1=1.00

b=60 mm Ay=453 mm2 Az=907 mm2 Ax=1360 mm2
tw=4 mm ly=2490000 mm4 12=831000 mm4 1x=2010000 mm4
tf=4 mm Wply=51900 mm3 Wplz=31700 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 1.15 kN My,Ed = -0.13 KN*m Mz,Ed = -0.01 KN*m Vy,Ed =-0.12 kKN
Nc,Rd = 319.60 kN My,Ed,max =-0.13 KN*m Mz,Ed,max = 0.04 kN*m Vy,T,Rd = 61.44 kN
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Nb,Rd = 319.60 kN My,c,Rd = 12.20 kN*m Mz,c,Rd = 7.45 KN*m Vz,Ed = 0.33 kN
MN,y,Rd =12.20 kN*m  MN,z,Rd = 7.45 KN*m Vz,T,Rd = 122.88 kN
Mb,Rd = 12.20 KN*m Tt,Ed = 0.01 KN*m

Class of section =1
Al iI
; LATERAL BUCKLING PARAMETERS:

z=1.00 Mcr = 1084.27 KN*m Curve,LT -d XLT =1.00

Lcr,low=0.45m Lam_LT=0.11 fi,LT=0.39 XLT,mod = 1.00

BUCKLING PARAMETERS:

— —
About y axis: About z axis:

Ly=0.45m Lam_y=0.11 Lz=045m Lam_z=0.19

Lcr,y=045m Xy =1.00 Lcr,z=045m Xz =1.00

Lamy = 10.52 kyy = 1.00 Lamz = 18.20 kyz = 0.57

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.00 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd=0.01 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.00 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.00 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 10.52 < Lambda,max = 210.00 Lambda,z = 18.20 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.01 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.02 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.02 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =2 mm Verified
Governing Load Case: 15SLS:CHR /12/ 1*1.00 + 2*1.00 + 4*0.50 + 5*1.00
uz=0mm < uz max = L/200.00 =2 mm Verified

Governing Load Case: 15 SLS:CHR /19/ 1*1.00 + 2*1.00 + 8*1.00

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 33 IPE 200_33 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:

Date : 22/05/21 Page : 88




Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar File:

Ocelova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

S235 (S235) fy=235.00 MPa

4

1)

SECTION PARAMETERS: RH 120x60x4

h=120 mm gMO0=1.00 gM1=1.00

b=60 mm Ay=453 mm2 Az=907 mm2
tw=4 mm 1ly=2490000 mm4 1z=831000 mm4
tf=4 mm Wply=51900 mm3 Wplz=31700 mm3

Ax=1360 mm2
Ix=2010000 mm4

INTERNAL FORCES AND CAPACITIES:

N,Ed =-0.00 kN My,Ed = -0.43 KN*m

Nt,Rd = 319.60 kN My,pl,Rd = 12.20 kKN*m
My,c,Rd = 12.20 kN*m
MN,y,Rd = 12.20 kN*m
Mb,Rd = 12.20 kKN*m

Mz,Ed = -0.03 kN*m

Mz,pl,Rd = 7.45 KN*m
Mz,c,Rd = 7.45 KN*m
MN,z,Rd = 7.45 KN*m

Vy,Ed = -0.11 kN
Vy,T,Rd = 58.63 kN
Vz,Ed = 0.98 kN

Vz,T,Rd = 117.26 kN
Tt,Ed = 0.33 kN*m
Class of section=1

Al iI

i LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 1084.27 kKN*m Curve,LT -d XLT =1.00
Lcr,low=0.45m Lam_LT=0.11 fi,LT=0.39 XLT,mod = 1.00
BUCKLING PARAMETERS:
X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.00< 1.00 (6.2.3.(1))
My,Ed/MN,y,Rd =0.04 < 1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd =0.00 < 1.00 (6.2.9.1.(2))
(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.00 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd=0.01<1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.05 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.05 < 1.00 (6.2.6)
Global stability check of member:

My,Ed/Mb,Rd =0.04 < 1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =2 mm Verified
Governing Load Case: 15 SLS:CHR /15/ 1*1.00 + 2*1.00 + 6*1.00
uz=0mm < uz max = L/200.00 =2 mm Verified

Governing Load Case: 15 SLS:CHR /5/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 6*0.60

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification
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CODE GROUP:

MEMBER: 34 IPE 200_34 POINT: 1

COORDINATE: x=0.00L=0.00m

LOADS:

Governing Load Case: 9 ULS/27/ 1*1.00 + 2*1.35 + 3*1.50 + 4*0.75 + 6*0.90

MATERIAL:

S235 (S235)  fy=235.00 MPa

4

1)

SECTION PARAMETERS: RH 120x60x4

h=120 mm gMO0=1.00 gM1=1.00

b=60 mm Ay=453 mm2 Az=907 mm2
tw=4 mm 1ly=2490000 mm4 1z=831000 mm4
tf=4 mm Wply=51900 mm3 Wplz=31700 mm3

Ax=1360 mm2
1x=2010000 mm4

INTERNAL FORCES AND CAPACITIES:

N,Ed =-0.49 kN My,Ed = 0.23 kN*m Mz,Ed = -0.03 KN*m

Nt,Rd = 319.60 kN

My,pl,Rd = 12.20 kN*m
My,c,Rd = 12.20 KN*m
MN,y,Rd = 12.20 KN*m

Mz,pl,Rd = 7.45 KN*m
Mz,c,Rd = 7.45 KN*m
MN,z,Rd = 7.45 KN*m

Mb,Rd = 12.20 KN*m

Vy,Ed = -0.07 kN
Vy,c,Rd = 61.51 kN
Vz,Ed = -0.49 kN

Vz,c,Rd = 123.01 kN

Class of section=1

Al iI

; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 1084.27 KN*m Curve,LT-d XLT =1.00
Lcr,upp=0.45m Lam _LT=0.11 fi,LT =0.39 XLT,mod = 1.00
BUCKLING PARAMETERS:
X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.00< 1.00 (6.2.3.(1))

My,Ed/MN,y,Rd =0.02 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.00 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.00 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,c,Rd=0.00<1.00 (6.2.6.(1))

Vz,Ed/Vz,c,Rd=0.00< 1.00 (6.2.6.(1))

Global stability check of member:

My,Ed/Mb,Rd =0.02 < 1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =2 mm Verified
Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 =2 mm Verified

Governing Load Case: 15 SLS:CHR /5/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 6*0.60

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11
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STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 35 IPE 200_35 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1}
SECTION PARAMETERS: RH 120x60x4

h=120 mm gMO0=1.00 gM1=1.00
b=60 mm Ay=453 mm2 Az=907 mm?2 Ax=1360 mm2
tw=4 mm ly=2490000 mm4 1z=831000 mm4 Ix=2010000 mm4
tf=4 mm Wply=51900 mm3 Wplz=31700 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 0.41 kN My,Ed = -0.44 kN*m Mz,Ed = -0.32 kKN*m Vy,Ed =-1.21 kN
Nc,Rd = 319.60 kN My,Ed,max = -0.44 kKN*m Mz,Ed,max = -0.32 kN*m Vy,T,Rd =59.97 kN
Nb,Rd = 319.60 kN My,c,Rd = 12.20 KN*m Mz,c,Rd = 7.45 KN*m Vz,Ed = 1.00 kN
MN,y,Rd =12.20 kN*m  MN,z,Rd = 7.45 kN*m Vz,T,Rd = 119.93 kN
Mb,Rd = 12.20 kN*m Tt,Ed = 0.18 kN*m
Class of section =1
Al iI
; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 1084.27 KN*m Curve,LT-d XLT =1.00
Lcr,low=0.45m Lam LT=0.11 fi,LT =0.39 XLT,mod = 1.00
BUCKLING PARAMETERS:
— —
About y axis: About z axis:
Ly=0.45m Lam_y=0.11 Lz=0.45m Lam_z=0.19
Lcr,y=0.45m Xy =1.00 Lcr,z=0.45m Xz =1.00
Lamy = 10.52 kzy = 0.63 Lamz = 18.20 kzz =1.00

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.00< 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.04 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.04 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)*1.66 = 0.01 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd =0.02<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd =0.01< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.03 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sgrt(3)*gMO0)) =0.03< 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 10.52 < Lambda,max = 210.00 Lambda,z = 18.20 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd = 0.04 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.06 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.07 < 1.00 (6.3.3.(4))
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LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0mm < uy max = L/200.00 =2 mm Verified
Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 =2 mm Verified

Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 36 IPE 200_36 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

i}
SECTION PARAMETERS: RH 120x60x4

h=120 mm gM0=1.00 gM1=1.00
b=60 mm Ay=453 mm2 Az=907 mm2 Ax=1360 mm2
tw=4 mm ly=2490000 mm4 1z=831000 mm4 1x=2010000 mm4
tf=4 mm Wply=51900 mm3 Wplz=31700 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 0.28 kN My,Ed = 0.32 KN*m Mz,Ed =-0.40 KN*m Vy,Ed =-1.45 kN
Nc,Rd = 319.60 kN My,Ed,max = 0.32 KN*m Mz,Ed,max = -0.40 KN*m Vy,T,Rd =58.77 kN
Nb,Rd = 319.60 kN My,c,Rd = 12.20 KN*m Mz,c,Rd = 7.45 KN*m Vz,Ed =-0.68 kN
MN,y,Rd =12.20 kN*m  MN,z,Rd = 7.45 kN*m Vz,T,Rd = 117.54 kN
Mb,Rd = 12.20 kN*m Tt,Ed = 0.31 kKN*m
Class of section=1
Al iI
; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 1084.27 KN*m Curve,LT-d XLT =1.00
Lcr,upp=0.45m Lam_LT=0.11 fiLT =0.39 XLT,mod = 1.00
BUCKLING PARAMETERS:
o A
About y axis: About z axis:
Ly=0.45m Lam_y=0.11 Lz=045m Lam_z=0.19
Lcr,y=0.45m Xy =1.00 Lcr,z=045m Xz =1.00
Lamy = 10.52 kzy = 0.63 Lamz = 18.20 kzz = 1.00

VERIFICATION FORMULAS:
Section strength check:
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N,Ed/Nc,Rd =0.00<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.03 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.05 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.01 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.02<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.01<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.04 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.04 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 10.52 < Lambda,max = 210.00 Lambda,z = 18.20 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.03 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.06 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.07 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0mm < uy max = L/200.00 =2 mm Verified
Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 =2 mm Verified

Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 37 IPE 200_37 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:
$235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: RH 120x60x4

h=120 mm gM0=1.00 gM1=1.00

b=60 mm Ay=453 mm2 Az=907 mm2 Ax=1360 mm2
tw=4 mm ly=2490000 mm4 12=831000 mm4 1x=2010000 mm4
tf=4 mm Wply=51900 mm3 Wplz=31700 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 0.28 kN My,Ed = -0.14 kN*m Mz,Ed =-0.27 KN*m Vy,Ed =-0.60 kN
Nc,Rd = 319.60 kN My,Ed,max = -0.14 KN*m Mz,Ed,max =-0.27 kN*m Vy,c,Rd = 61.51 kN
Nb,Rd = 319.60 kN My,c,Rd = 12.20 KN*m Mz,c,Rd = 7.45 KN*m Vz,Ed =0.35 kN

MN,y,Rd =12.20 kN*m  MN,z,Rd = 7.45 kN*m Vz,c,Rd = 123.01 kN
Mb,Rd = 12.20 kN*m
Class of section =1
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Al iI
; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 1084.27 KN*m Curve,LT -d XLT =1.00
Lcr,low=0.45m Lam_LT =0.11 fi,LT =0.39 XLT,mod = 1.00
BUCKLING PARAMETERS:
— —
About y axis: About z axis:
Ly=0.45m Lam_y=0.11 Lz=045m Lam_z=0.19
Lcr,y=0.45m Xy =1.00 Lcr,z=0.45m Xz =1.00
Lamy = 10.52 kzy = 0.63 Lamz = 18.20 kzz = 1.00

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.00 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.04 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.00 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,c,Rd=0.01<1.00 (6.2.6.(1))

Vz,Ed/Vz,c,Rd=0.00< 1.00 (6.2.6.(1))

Global stability check of member:

Lambda,y = 10.52 < Lambda,max = 210.00 Lambda,z = 18.20 < Lambda,max =210.00 STABLE
My,Ed,max/Mb,Rd =0.01 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.03 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.04 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =2 mm Verified
Governing Load Case: 15 SLS:CHR/9/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 8*0.60
uz=0mm < uz max = L/200.00 =2 mm Verified

Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK I1!

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 38 Column_38 POINT: 1 COORDINATE: x=0.81L=292m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

o
SECTION PARAMETERS: QH 150x150x8
h=150 mm gMO0=1.00 gM1=1.00
b=150 mm Ay=2240 mm2 Az=2240 mm2 Ax=4480 mm2
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tw=8 mm ly=14910000 mm4 1z=14910000 mm4 IXx=22906304 mm4
tf=8 mm Wply=237000 mm3 Wplz=237000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 95.33 kN My,Ed = 16.69 KN*m Mz,Ed = -6.51 KN*m Vy,Ed = -24.97 kN
Nc,Rd = 1052.80 kN My,Ed,max = 36.29 kN*m Mz,Ed,max =7.98 kN*m Vy,T,Rd =288.17 kN
Nb,Rd = 1052.80 kN My,c,Rd = 55.70 KN*m Mz,c,Rd =55.70 kN*m  Vz,Ed =-18.20 kN

MN,y,Rd =55.70 kN*m  MN,z,Rd =55.70 kN*m  Vz,T,Rd = 288.17 kN
Tt,Ed = -2.27 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

= . = .

About y axis: —1 About z axis:
Ly =3.60m Lam_y=0.11 Lz=3.60m Lam_z=0.11
Lcr,y =058 m Xy =1.00 Lcr,z=0.58 m Xz =1.00
Lamy = 10.05 kyy = 0.80 Lamz = 10.05 kyz =0.40

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.09 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd=0.30< 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.12 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.68 + (Mz,Ed/MN,z,Rd)*1.68 = 0.16 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.09<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.06 < 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.05 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.05 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 10.05 < Lambda,max = 210.00 Lambda,z = 10.05 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.67 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.50 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM): Not analyzed

r Displacements (GLOBAL SYSTEM):

vX =2 mm < vx max = L/150.00 = 24 mm Verified
Governing Load Case: 15 SLS:CHR /5/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 6*0.60
vy =4 mm < vy max = L/150.00 = 24 mm Verified

Governing Load Case: 15 SLS:CHR /9/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 8*0.60

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 39 Column_39 POINT: 1 COORDINATE: x=0.81L=292m

LOADS:
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Governing Load Case: 9 ULS/1/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 150x150x8

h=150 mm gM0=1.00 gM1=1.00

b=150 mm Ay=2240 mm2 Az=2240 mm2 Ax=4480 mm2

tw=8 mm ly=14910000 mm4 1z=14910000 mm4 IXx=22906304 mm4

tf=8 mm Wply=237000 mm3 Wplz=237000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 95.33 kN My,Ed = -16.69 kN*m Mz,Ed = -6.51 KN*m Vy,Ed = -24.97 kN

Nc,Rd = 1052.80 kN My,Ed,max = -36.29 KN*m Mz,Ed,max = 7.98 kN*m Vy, T,Rd =
288.17 kKN

Nb,Rd = 1052.80 kN My,c,Rd = 55.70 KN*m Mz,c,Rd =55.70 kN*m  Vz,Ed =18.20 kN

MN,y,Rd =55.70 kN*m  MN,z,Rd =55.70 kN*m  Vz,T,Rd = 288.17 kN
Tt,Ed = 2.27 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

= . == .

About y axis: —1 About z axis:
Ly=3.60m Lam_y=0.11 Lz=3.60m Lam_z=0.11
Lcr,y=0.58m Xy =1.00 Lcr,z=0.58 m Xz =1.00
Lamy = 10.05 kyy = 0.80 Lamz = 10.05 kyz =0.40

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.09 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.30 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.12 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.68 + (Mz,Ed/MN,z,Rd)"1.68 = 0.16 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.09<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.06 < 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.05 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.05 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 10.05 < Lambda,max = 210.00 Lambda,z = 10.05 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.67 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.50 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM): Not analyzed

r Displacements (GLOBAL SYSTEM):

VX =2mm < vxmax = L/150.00 = 24 mm Verified
Governing Load Case: 15 SLS:CHR /3/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 5*0.60
vy =4 mm < vy max = L/150.00 = 24 mm Verified

Governing Load Case: 15 SLS:CHR /9/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 8*0.60

Section OK 11
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STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 40 IPE 200 40 POINT: 3 COORDINATE: x=0.50L=6.90m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1}
SECTION PARAMETERS: QH 150x150x5

h=150 mm gM0=1.00 gM1=1.00
b=150 mm Ay=1435 mm?2 Az=1435 mm2 Ax=2870 mm2
tw=5 mm ly=10020000 mm4 1z=10020000 mm4 Ix=15243125 mm4
tf=5 mm Wply=156000 mm3 Wplz=156000 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 347.09 kN My,Ed = 5.32 KN*m Mz,Ed = -0.76 kKN*m Vy,Ed = 1.39 kN
Nc,Rd = 674.45 kN My,Ed,max =5.32 kN*m Mz,Ed,max = 1.03kN*m Vy,T,Rd =190.13 kN
Nb,Rd = 673.38 kN My,c,Rd = 36.66 KN*m Mz,c,Rd = 36.66 kKN*m  Vz,Ed=0.86 kN
MN,y,Rd = 23.37 kKN*m  MN,z,Rd =23.37 kN*m  Vz,T,Rd = 190.13 kN
Mb,Rd = 36.66 kN*m Tt,Ed = -0.67 KN*m
Class of section =1
Al iI
; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 410.88 KN*m Curve,LT-d XLT =1.00
Lcr,upp=13.80 m Lam_LT=0.30 fi,LT =0.49 XLT,mod = 1.00
BUCKLING PARAMETERS:
— —
About y axis: About z axis:
Ly=13.80m Lam_y=0.21 Lz=13.80m Lam_z=0.21
Ler,y=1.15m Xy =1.00 Lcr,z=1.15m Xz =1.00
Lamy = 19.46 kyy = 0.90 Lamz = 19.46 kyz =0.53

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.51<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.23 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.03 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 2.37 + (Mz,Ed/MN,z,Rd)"2.37 = 0.03 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.01<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd =0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.02 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sgrt(3)*gMO0)) =0.02 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 19.46 < Lambda,max = 210.00 Lambda,z = 19.46 < Lambda,max =210.00 STABLE
My,Ed,max/Mb,Rd = 0.15 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.66 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.62 < 1.00 (6.3.3.(4))
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LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 = 69 mm Verified
Governing Load Case: 15 SLS:CHR /3/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 5*0.60
uz =31 mm < uz max = L/200.00 =69 mm Verified

Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 41 Simple bar_41 POINT: 2 COORDINATE: x=0.50L=0.58m

LOADS:
Governing Load Case: 9 ULS /47/ 1*1.35 + 2*1.35 + 4*0.75 + 6*1.50

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

i}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 3.14 kN My,Ed = 0.01 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = 0.01 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

I = , | = _

i About y axis: i About z axis:
Ly=1.15m Lam_y =0.82 Lz=1.15m Lam_z=0.82
Lery=115m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy = 1.02 Lamz = 76.61 kzy = 0.62

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.03< 1.00 (6.2.4.(1))
My,Ed/My,c,Rd = 0.01 < 1.00 (6.2.5.(1))
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Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.04 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.04 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 42 Simple bar_42 POINT: 2 COORDINATE: x=0.50L=0.58m

LOADS:
Governing Load Case: 9 ULS /45/ 1*1.35 + 2*1.35 + 4*0.75 + 5*1.50

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z

i)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 3.14 kN My,Ed = 0.01 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.01 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

|| === . || == _

i About y axis: i About z axis:
Ly=1.15m Lam_y=0.82 Lz=115m Lam_z=0.82
Lery=1.15m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy =1.02 Lamz = 76.61 kzy = 0.62

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.03< 1.00 (6.2.4.(1))

My,Ed/My,c,Rd = 0.01 < 1.00 (6.2.5.(1))

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max =210.00 STABLE
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N,Ed/(Xy*N,Rk/igM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.04 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.04 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 43 Simple bar_43 POINT: 2 COORDINATE: x=0.50L=0.58m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

i}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 13.86 kN My,Ed = 0.01 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.03 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

|| === , || == _

i About y axis: i About z axis:
Ly=1.15m Lam_y=0.82 Lz=115m Lam_z=0.82
Lery=1.15m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy =1.08 Lamz = 76.61 kzy = 0.68

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.14 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd = 0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.03 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sgrt(3)*gMO0)) =0.03< 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.18 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.18 < 1.00 (6.3.3.(4))
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Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 44 Simple bar_44 POINT: 2 COORDINATE: x=0.50L=0.57m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z

i)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 14.07 kN My,Ed = 0.01 kN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd =80.22 kN My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.03 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |= ) | | [=— _

i About y axis: i About z axis:
Ly=1.15m Lam_y=0.82 Lz=115m Lam_z=0.82
Ler,y=1.15m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy =1.08 Lamz = 76.61 kzy = 0.68

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.14<1.00 (6.2.4.(1))

My,Ed/My,c,Rd = 0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd = 0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.18 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.18 < 1.00 (6.3.3.(4))

Section OK 11
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STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 45 Simple bar_45 POINT: 2 COORDINATE: x=0.50L=0.58m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 19.67 kN My,Ed = 0.01 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.02 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

|| === , || == _

i About y axis: i About z axis:
Ly=1.15m Lam_y=0.82 Lz=115m Lam_z=0.82
Ler,y=1.15m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy =1.11 Lamz = 76.61 kzy =0.71

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.19<1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max =210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.25 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.25 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN
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CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 46 Simple bar_46 POINT: 2 COORDINATE: x=0.50L=0.57m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 19.82 kN My,Ed = 0.01 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.01 KN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

|| === , || == _

i About y axis: i About z axis:
Ly=1.15m Lam_y=0.82 Lz=115m Lam_z=0.82
Ler,y=1.15m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy =1.12 Lamz = 76.61 kzy =0.72

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.19<1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.25 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.25 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification
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CODE GROUP:
MEMBER: 47 Simple bar_47 POINT: 2 COORDINATE: x=0.50L=0.58m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

i}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 23.22 kN My,Ed = 0.01 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.00 KN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

I = , | = _

i About y axis: i About z axis:
Ly=1.15m Lam_y=0.82 Lz=115m Lam_z=0.82
Lcr,y=1.15m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy=1.14 Lamz = 76.61 kzy =0.74

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.23<1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max =210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.30 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.29 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 48 Simple bar_48 POINT: 2 COORDINATE: x=0.50L=0.58m
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LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 AXx=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 23.22 kN My,Ed = 0.01 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = 0.00 kN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |= ) | | [=— _

i About y axis: i About z axis:
Ly=1.15m Lam_y=0.82 Lz=115m Lam_z=0.82
Lcr,y=1.15m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy =1.14 Lamz = 76.61 kzy =0.74

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.23<1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max =210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.30 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.29 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 49 Simple bar_49 POINT: 2 COORDINATE: x=0.50L=0.58m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75
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MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 AXx=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 19.82 kN My,Ed = 0.01 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = 0.01 kN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— , | |= _

(0 About y axis: (0 About z axis:
Ly=1.15m Lam_y =0.82 Lz=1.15m Lam_z =0.82
Lery=115m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy =1.12 Lamz = 76.61 kzy =0.72

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.19<1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 <1.00 (6.2.5.(1))

My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.25 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.25 < 1.00 (6.3.3.(4))

Section OK I1!

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 50 Simple bar_50 POINT: 2 COORDINATE: x=0.50L=0.58m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa
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4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 AXx=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 19.67 kN My,Ed = 0.01 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = 0.02 kN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |= , | = _

(0 About y axis: (0 About z axis:
Ly=1.15m Lam_y =0.82 Lz=1.15m Lam_z =0.82
Lery=115m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy = 1.11 Lamz = 76.61 kzy =0.71

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.19<1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max =210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.25 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.25 < 1.00 (6.3.3.(4))

Section OK I1!

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 51 Simple bar_51 POINT: 2 COORDINATE: x=0.50L=0.57m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3
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h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 AXx=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 IX=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 14.07 kN My,Ed = 0.01 KN*m

Nc,Rd =101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = 0.03 kN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| | == _ || == )

(0 About y axis: (0 About z axis:
Ly=1.15m Lam_y =0.82 Lz=1.15m Lam_z =0.82
Lery=115m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy = 1.08 Lamz = 76.61 kzy = 0.68

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.14<1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 <1.00 (6.2.5.(1))

My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max =210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.18 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.18 < 1.00 (6.3.3.(4))

Section OK I1!

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 52 Simple bar_52 POINT: 2 COORDINATE: x=0.50L=0.58m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gMO0=1.00 gM1=1.00
b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 Ix=151959 mm4
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tf=3 mm Wply=5970 mm3 Wplz=5970 mm3
INTERNAL FORCES AND CAPACITIES:

N,Ed = 13.86 kN My,Ed = 0.01 KN*m

Nc,Rd =101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = 0.03 kN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |= _ | = _

(0 About y axis: (0 About z axis:
Ly=1.15m Lam_y =0.82 Lz=115m Lam_z =0.82
Lery=115m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy = 1.08 Lamz = 76.61 kzy = 0.68

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.14 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 <1.00 (6.2.5.(1))

My,Ed/MN,y,Rd=0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.03 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.03< 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.18 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.18 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 53 Simple bar_53 POINT: 2 COORDINATE: x=0.50L=0.58m

LOADS:
Governing Load Case: 9 ULS /47/ 1*1.35 + 2*1.35 + 4*0.75 + 6*1.50

MATERIAL:
$235 (S235) fy=235.00 MPa

Z

i)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gMO0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 Ix=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:
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N,Ed = 2.85 kN My,Ed = 0.01 kN*m
Nc,Rd = 101.99 kN My,Ed,max = 0.01 kN*m
Nb,Rd = 80.22 kN My,c,Rd = 1.40 kKN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = 0.01 kN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |= _ | = _

(0 About y axis: (0 About z axis:
Ly=1.15m Lam_y =0.82 Lz=1.15m Lam_z =0.82
Lery=115m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy = 1.02 Lamz = 76.61 kzy = 0.61

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd = 0.03< 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 <1.00 (6.2.5.(1))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.04 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.04 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 54 Simple bar_54 POINT: 2 COORDINATE: x=0.50L=0.58m

LOADS:
Governing Load Case: 9 ULS /45/ 1*1.35 + 2*1.35 + 4*0.75 + 5*1.50

MATERIAL:
$235 (S235) fy=235.00 MPa

4

i}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 Ix=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 2.85 kN My,Ed = 0.01 kN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.40 KN*m
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Tt,Ed = -0.01 KN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— _ | |= _

i About y axis: i About z axis:
Ly=1.15m Lam_y =0.82 Lz=115m Lam_z =0.82
Ler,y=1.15m Xy =0.79 Ler,z=115m Xz=0.79
Lamy = 76.61 kyy = 1.02 Lamz = 76.61 kzy = 0.61

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd = 0.03< 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.04 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.04 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 55 Simple bar_55 POINT: 2 COORDINATE: x=050L=0.58m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 27.83 kN My,Ed = 0.01 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 kN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.31 kN*m
Tt,Ed = -0.03 KN*m
Class of section =1
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X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |= _ | = _

(0 About y axis: (0 About z axis:
Ly=1.15m Lam_y =0.82 Lz=115m Lam_z =0.82
Lery=115m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy = 1.17 Lamz = 76.61 kzy =0.77

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.27 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd = 0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.03 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.03< 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.35< 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.35 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 56 Simple bar_56 POINT: 2 COORDINATE: x=050L=0.57m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 28.77 kN My,Ed = 0.01 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.30 kN*m
Tt,Ed = -0.04 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:
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BUCKLING PARAMETERS:

| |= _ | = _

(0 About y axis: (0 About z axis:
Ly=1.15m Lam_y =0.82 Lz=115m Lam_z =0.82
Lery=115m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy = 1.18 Lamz = 76.61 kzy =0.78

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.28 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd = 0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.04 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.04 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max =210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.36 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.36 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 57 Simple bar_57 POINT: 2 COORDINATE: x=050L=0.58m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 13.27 kN My,Ed = 0.01 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = 0.00 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— _ | |= .
(0 About y axis: (0 About z axis:
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Ly=1.15m Lam_y = 0.82 Lz=1.15m Lam_z = 0.82
Lery=1.15m Xy =0.79 Lerz=115m Xz =0.79
Lamy = 76.61 kyy = 1.07 Lamz = 76.61 kzy = 0.67

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.13< 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd = 0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max =210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.17 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.17 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 58 Simple bar_58 POINT: 2 COORDINATE: x=0.50L=0.57m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 14.16 kN My,Ed = 0.01 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.01 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

I = _ | = _

(0 About y axis: (0 About z axis:
Ly=1.15m Lam_y =0.82 Lz=1.15m Lam_z=0.82
Lery=115m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy =1.08 Lamz =76.61 kzy = 0.68
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VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.14 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd = 0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.18 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.18 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 59 Simple bar_59 POINT: 2 COORDINATE: x=0.50L=0.58m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 10.48 kN My,Ed = 0.01 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.02 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— _ | |= _

(0 About y axis: (0 About z axis:
Ly=1.15m Lam_y =0.82 Lz=1.15m Lam_z=0.82
Lery=115m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy = 1.06 Lamz = 76.61 kzy = 0.66

VERIFICATION FORMULAS:
Section strength check:
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N,Ed/Nc,Rd = 0.10 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 <1.00 (6.2.5.(1))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.02 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.14 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.13<1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 60 Simple bar_60 POINT: 2 COORDINATE: x=0.50L=0.58m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 14.16 kN My,Ed = 0.01 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = 0.01 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— . | |= _

i About y axis: i About z axis:
Ly=1.15m Lam_y=0.82 Lz=115m Lam_z=0.82
Lery=1.15m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy = 1.08 Lamz = 76.61 kzy = 0.68

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.14 < 1.00 (6.2.4.(1))
My,Ed/My,c,Rd = 0.01 < 1.00 (6.2.5.(1))
My,Ed/MN,y,Rd = 0.01 < 1.00 (6.2.9.1.(2))
Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.01 < 1.00 (6.2.6)
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Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max =210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.18 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.18 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 61 Simple bar_61 POINT: 2 COORDINATE: x=0.50L=0.58m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 13.27 kN My,Ed = 0.01 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.00 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

|| === . || == _

i About y axis: i About z axis:
Ly=1.15m Lam_y=0.82 Lz=115m Lam_z=0.82
Lery=1.15m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy = 1.07 Lamz = 76.61 kzy = 0.67

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.13<1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd = 0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sgrt(3)*gMO0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max =210.00 STABLE
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N,Ed/(Xy*N,Rk/igM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.17 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.17 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 62 Simple bar_62 POINT: 2 COORDINATE: x=0.50L=0.57m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

i}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 28.77 kN My,Ed = 0.01 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.30 kN*m
Tt,Ed = 0.04 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

|| === , || == _

i About y axis: i About z axis:
Ly=1.15m Lam_y=0.82 Lz=115m Lam_z=0.82
Lery=1.15m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy =1.18 Lamz = 76.61 kzy =0.78

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.28<1.00 (6.2.4.(1))

My,Ed/My,c,Rd = 0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd = 0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.04 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.04 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.36 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.36 < 1.00 (6.3.3.(4))
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Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 63 Simple bar_63 POINT: 2 COORDINATE: x=0.50L=0.58m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z

i)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 27.83 kN My,Ed = 0.01 kN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd =80.22 kN My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.31 kN*m
Tt,Ed = 0.03 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |= ) | | [=— _

i About y axis: i About z axis:
Ly=1.15m Lam_y=0.82 Lz=115m Lam_z=0.82
Ler,y=1.15m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy =1.17 Lamz = 76.61 kzy =0.77

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.27<1.00 (6.2.4.(1))

My,Ed/My,c,Rd = 0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd = 0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.03 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.03 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.35 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.35 < 1.00 (6.3.3.(4))

Section OK 11
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STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 64 Simple bar_64 POINT: 2 COORDINATE: x=050L=1.18m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm?2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 56.43 kN My,Ed = 0.07 KN*m

Nc,Rd = 244.40 kN My,Ed,max = 0.07 KN*m

Nb,Rd = 173.83 kN My,c,Rd = 5.99 kN*m

MN,y,Rd = 5.99 kN*m
Tt,Ed = -0.13 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

|| === , || == _

i About y axis: i About z axis:
Ly=2.35m Lam_y=0.93 Lz=235m Lam_z=0.93
Lcr,y=235m Xy =0.71 Lcr,z=235m Xz=0.71
Lamy =87.70 kyy =1.20 Lamz = 87.70 kzy =0.82

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.23 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.03 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.03 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 87.70 < Lambda,max = 210.00 Lambda,z = 87.70 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.34 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.33 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN
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CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 65 Simple bar_65 POINT: 2 COORDINATE: x=050L=1.18m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm?2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1Xx=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-35.19 kN My,Ed = 0.07 KN*m

Nt,Rd = 244.40 kN My,pl,Rd = 5.99 KN*m

My,c,Rd = 5.99 KN*m

MN,y,Rd = 5.99 kN*m
Tt,Ed = -0.12 KN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd = 0.14 < 1.00 (6.2.3.(1))
My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))
My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 66 Simple bar_66 POINT: 2 COORDINATE: x=050L=118m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75
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MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 AXx=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 22.74 kKN My,Ed = 0.03 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.03 KN*m

Nb,Rd = 31.61 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.02 KN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— , | |= _

i About y axis: i About z axis:
Ly=2.35m Lam_y = 1.67 Lz=235m Lam_z = 1.67
Ler,y=235m Xy =0.31 Ler,z=2.35m Xz=0.31
Lamy = 156.58 kyy =1.54 Lamz = 156.58 kzy =1.54

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.22 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.02<1.00 (6.2.5.(1))

My,Ed/MN,y,Rd =0.02 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 156.58 < Lambda,max = 210.00 Lambda,z = 156.58 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.75< 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.75< 1.00 (6.3.3.(4))

Section OK I1!

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 67 Simple bar_67 POINT: 2 COORDINATE: x=0.50L=118m

LOADS:
Governing Load Case: 9 ULS/70/ 1*1.00 + 5*1.50

MATERIAL:
S235 (S235)  fy=235.00 MPa
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4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 AXx=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 2.79 kN My,Ed = 0.02 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.02 KN*m

Nb,Rd = 31.61 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = 0.00 kN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— , | |= _

i About y axis: i About z axis:
Ly=2.35m Lam_y = 1.67 Lz=235m Lam_z = 1.67
Ler,y=235m Xy =0.31 Ler,z=2.35m Xz=0.31
Lamy = 156.58 kyy = 1.05 Lamz = 156.58 kzy = 0.67

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.03<1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.02<1.00 (6.2.5.(1))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 156.58 < Lambda,max = 210.00 Lambda,z = 156.58 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.11 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.10 < 1.00 (6.3.3.(4))

Section OK I1!

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 68 Simple bar_68 POINT: 2 COORDINATE: x=050L=118m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

i)
SECTION PARAMETERS: QH 40x40x3
h=40 mm gM0=1.00 gM1=1.00
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b=40 mm Ay=217 mm2 Az=217 mm2 AXx=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 IXx=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 7.85 kN My,Ed = 0.03 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.03 KN*m

Nb,Rd = 31.61 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.01 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— _ | |= _

i About y axis: i About z axis:
Ly=2.35m Lam_y = 1.67 Lz=235m Lam_z = 1.67
Ler,y=235m Xy =0.31 Ler,z=2.35m Xz=0.31
Lamy = 156.58 kyy =1.15 Lamz = 156.58 kzy =0.82

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.08 <1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.02< 1.00 (6.2.5.(1))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 156.58 < Lambda,max = 210.00 Lambda,z = 156.58 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.27 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.27 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 69 Simple bar_69 POINT: 2 COORDINATE: x=050L=118m

LOADS:
Governing Load Case: 9 ULS /45/ 1*1.35 + 2*1.35 + 4*0.75 + 5*1.50

MATERIAL:
$235 (S235) fy=235.00 MPa

4

i}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gMO0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 Ix=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3
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INTERNAL FORCES AND CAPACITIES:

N,Ed = 2.77 kN My,Ed = 0.03 kN*m
Nc,Rd = 101.99 kN My,Ed,max = 0.03 kN*m
Nb,Rd = 31.61 kN My,c,Rd = 1.40 kKN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.00 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

[ | = ) || |=— )

i About y axis: i About z axis:
Ly=2.35m Lam_y = 1.67 Lz=235m Lam_z = 1.67
Lcr,y=235m Xy =0.31 Lcr,z=2.35m Xz=0.31
Lamy = 156.58 kyy = 1.05 Lamz = 156.58 kzy = 0.67

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.03 <1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.02< 1.00 (6.2.5.(1))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 156.58 < Lambda,max = 210.00 Lambda,z = 156.58 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.11< 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.10 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 70 Simple bar_70 POINT: 2 COORDINATE: x=0.50L=118m

LOADS:
Governing Load Case: 9 ULS/5/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75 + 6*0.90

MATERIAL:
$235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 Ix=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =5.59 kN My,Ed = 0.03 kN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.03 KN*m

Nb,Rd = 31.61 kN My,c,Rd = 1.40 KN*m
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MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.00 KN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— _ | |= _

i About y axis: i About z axis:
Ly=2.35m Lam_y = 1.67 Lz=235m Lam_z = 1.67
Ler,y=235m Xy =0.31 Lcr,z=235m Xz=0.31
Lamy = 156.58 kyy = 1.11 Lamz = 156.58 kzy =0.75

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd = 0.05< 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.02 < 1.00 (6.2.5.(1))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 156.58 < Lambda,max = 210.00 Lambda,z = 156.58 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.20 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.19<1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 71 Simple bar_71 POINT: 2 COORDINATE: x=0.50L=118m

LOADS:
Governing Load Case: 9 ULS/3/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 5*0.90

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 5.59 kN My,Ed = 0.03 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.03 KN*m

Nb,Rd = 31.61 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kKN*m
Tt,Ed = 0.00 KN*m
Class of section =1
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X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— _ | |= _

i About y axis: i About z axis:
Ly=2.35m Lam_y = 1.67 Lz=235m Lam_z = 1.67
Ler,y=235m Xy =0.31 Lcr,z=2.35m Xz=0.31
Lamy = 156.58 kyy = 1.11 Lamz = 156.58 kzy =0.75

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd = 0.05< 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.02 < 1.00 (6.2.5.(1))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 156.58 < Lambda,max = 210.00 Lambda,z = 156.58 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.20 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.19<1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 72 Simple bar_72 POINT: 2 COORDINATE: x=050L=1.18m

LOADS:
Governing Load Case: 9 ULS /47/ 1*1.35 + 2*1.35 + 4*0.75 + 6*1.50

MATERIAL:
$235 (S235) fy=235.00 MPa

4

i}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 2.77 kN My,Ed = 0.03 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.03 KN*m

Nb,Rd = 31.61 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kKN*m
Tt,Ed = 0.00 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:
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[ | = ) || |=— )

(0 About y axis: (0 About z axis:
Ly=2.35m Lam_y =1.67 Lz=235m Lam_z =1.67
Lery=235m Xy =0.31 Ler,z=235m Xz=0.31
Lamy = 156.58 kyy = 1.05 Lamz = 156.58 kzy = 0.67

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd = 0.03< 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.02 < 1.00 (6.2.5.(1))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 156.58 < Lambda,max = 210.00 Lambda,z = 156.58 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.11 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.10<1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 73 Simple bar_73 POINT: 2 COORDINATE: x=050L=1.18m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 7.85 kN My,Ed = 0.03 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.03 KN*m

Nb,Rd = 31.61 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = 0.01 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

I = _ | = _

(0 About y axis: (0 About z axis:
Ly=2.35m Lam_y =167 Lz=235m Lam_z =1.67
Lery=235m Xy =0.31 Ler,z=235m Xz=0.31
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Lamy = 156.58 kyy = 1.15 Lamz = 156.58 kzy = 0.82

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd = 0.08 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.02 < 1.00 (6.2.5.(1))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 156.58 < Lambda,max = 210.00 Lambda,z = 156.58 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.27 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.27 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 74 Simple bar_74 POINT: 2 COORDINATE: x=050L=118m

LOADS:
Governing Load Case: 9 ULS/72/ 1*1.00 + 6*1.50

MATERIAL:
$235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 2.79 kN My,Ed = 0.02 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.02 KN*m

Nb,Rd = 31.61 kN My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.00 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— _ | |= _

(0 About y axis: (0 About z axis:
Ly=2.35m Lam_y =167 Lz=235m Lam_z =1.67
Lery=235m Xy =0.31 Lcr,z=235m Xz=0.31
Lamy = 156.58 kyy = 1.05 Lamz = 156.58 kzy = 0.67

VERIFICATION FORMULAS:
Section strength check:
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N,Ed/Nc,Rd = 0.03 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.02<1.00 (6.2.5.(1))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 156.58 < Lambda,max = 210.00 Lambda,z = 156.58 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.11 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.10<1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 75 Simple bar_75 POINT: 2 COORDINATE: x=050L=118m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 22.74 kKN My,Ed = 0.03 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.03 KN*m

Nb,Rd = 31.61 kN My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = 0.02 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— . | |= _

i About y axis: i About z axis:
Ly=2.35m Lam_y =167 Lz=235m Lam_z=1.67
Lery=235m Xy =0.31 Lcr,z=235m Xz=0.31
Lamy = 156.58 kyy = 1.54 Lamz = 156.58 kzy = 1.54

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.22<1.00 (6.2.4.(1))
My,Ed/My,c,Rd = 0.02 < 1.00 (6.2.5.(1))
My,Ed/MN,y,Rd = 0.02 < 1.00 (6.2.9.1.(2))
Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.01 < 1.00 (6.2.6)
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Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 156.58 < Lambda,max = 210.00 Lambda,z = 156.58 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.75 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.75< 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 76 Simple bar_76 POINT: 2 COORDINATE: x=050L=118m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-35.19 kN My,Ed = 0.07 KN*m

Nt,Rd = 244.40 kN My,pl,Rd = 5.99 KN*m

My,c,Rd = 5.99 KN*m

MN,y,Rd = 5.99 kN*m
Tt,Ed = 0.12 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd = 0.14 < 1.00 (6.2.3.(1))
My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))
My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sgrt(3)*gMO0)) =0.02 < 1.00 (6.2.6)

Section OK 11

Date : 22/05/21 Page : 131




Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar File: Ocel'ova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 77 Simple bar_77 POINT: 2 COORDINATE: x=050L=1.18m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm?2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 56.43 kN My,Ed = 0.07 KN*m

Nc,Rd = 244.40 kN My,Ed,max = 0.07 KN*m

Nb,Rd = 173.83 kN My,c,Rd = 5.99 kN*m

MN,y,Rd = 5.99 kN*m
Tt,Ed = 0.13 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

|| === , || == _

i About y axis: i About z axis:
Ly=2.35m Lam_y=0.93 Lz=235m Lam_z=0.93
Lcr,y=235m Xy =0.71 Lcr,z=235m Xz=0.71
Lamy =87.70 kyy =1.20 Lamz = 87.70 kzy =0.82

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.23<1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.03 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.03 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 87.70 < Lambda,max = 210.00 Lambda,z = 87.70 < Lambda,max =210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.34 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.33 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN
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CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 78 Simple bar_78 POINT: 2 COORDINATE: x=050L=0.95m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm?2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1Xx=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 65.07 kN My,Ed = 0.05 KN*m

Nc,Rd = 244.40 kN My,Ed,max = 0.05 KN*m

Nb,Rd = 200.52 kN My,c,Rd = 5.99 kN*m

MN,y,Rd = 5.72 kN*m
Tt,Ed = -0.02 KN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

I = , | = _

i About y axis: i About z axis:
Ly=1.90m Lam_y=0.75 Lz=190m Lam_z=0.75
Ler,y=1.90m Xy =0.82 Lcr,z=190m Xz=0.82
Lamy =70.90 kyy=1.14 Lamz =70.90 kzy =0.74

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.27 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 70.90 < Lambda,max = 210.00 Lambda,z = 70.90 < Lambda,max =210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.33 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.33 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification
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CODE GROUP:
MEMBER: 79 Simple bar_79 POINT: 2 COORDINATE: x=050L=0.95m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

i}
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm?2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -27.39 kN My,Ed = 0.05 kN*m

Nt,Rd = 244.40 kN My,pl,Rd = 5.99 kN*m

My,c,Rd = 5.99 KN*m

MN,y,Rd = 5.99 kN*m
Tt,Ed = -0.01 KN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd=0.11<1.00 (6.2.3.(1))
My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Section OK I1!

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 80 Simple bar_80 POINT: 2 COORDINATE: x=0.50L=0.95m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa
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4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 AXx=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 22.22 kN My,Ed = 0.02 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.02 KN*m

Nb,Rd = 45.32 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = 0.01 kN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |= , | = _

(0 About y axis: (0 About z axis:
Ly=1.90m Lam_y =135 Lz=1.90m Lam_z=1.35
Ler,y=1.90m Xy =0.44 Lcr,z=1.90m Xz =0.44
Lamy = 126.57 kyy = 1.38 Lamz = 126.57 kzy =1.16

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.22 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 126.57 < Lambda,max = 210.00 Lambda,z = 126.57 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.51 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.51 < 1.00 (6.3.3.(4))

Section OK I1!

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 81 Simple bar_81 POINT: 2 COORDINATE: x=0.50L=0.95m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3
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h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 AXx=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 IX=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:
N,Ed =-15.02 kN My,Ed = 0.02 KN*m
Nt,Rd = 101.99 kN My,pl,Rd = 1.40 KN*m
My,c,Rd = 1.40 KN*m
MN,y,Rd = 1.40 kN*m
Tt,Ed = 0.03 KN*m
Class of section=1

X

BUCKLING PARAMETERS:

X

LATERAL BUCKLING PARAMETERS:

About y axis: About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.15<1.00 (6.2.3.(1))
My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))
My,Ed/MN,y,Rd = 0.01 < 1.00 (6.2.9.1.(2))
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.03 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.03 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 82 Simple bar_82 POINT: 2 COORDINATE: x=050L=0.95m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:

$235 (S235)  fy=235.00 MPa

4

i}

SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 Ix=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:
N,Ed =12.38 kN My,Ed = 0.02 kN*m

Nc,Rd = 101.99 kN
Nb,Rd = 45.32 kN

My,Ed,max = 0.02 KN*m
My,c,Rd = 1.40 KN*m
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MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.02 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |= _ | = _

(0 About y axis: (0 About z axis:
Ly=1.90m Lam_y =135 Lz=1.90m Lam_z=1.35
Ler,y=1.90m Xy =0.44 Lcr,z=1.90m Xz =0.44
Lamy = 126.57 kyy = 1.19 Lamz = 126.57 kzy =0.84

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.12 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd = 0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd = 0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.02 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 126.57 < Lambda,max = 210.00 Lambda,z = 126.57 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.29 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.29<1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 83 Simple bar_83 POINT: 2 COORDINATE: x=050L=0.95m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -5.67 kN My,Ed = 0.02 KN*m

Nt,Rd = 101.99 kN My,pl,Rd = 1.40 KN*m

My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.40 kKN*m
Tt,Ed = 0.01 KN*m
Class of section =1
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X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.06 < 1.00 (6.2.3.(1))
My,Ed/My,c,Rd =0.01 <1.00 (6.2.5.(1))
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 84 Simple bar_84 POINT: 2 COORDINATE: x=0.50L=0.95m

LOADS:
Governing Load Case: 9 ULS/5/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75 + 6*0.90

MATERIAL:
$235 (S235)  fy=235.00 MPa

Z

i)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 1.31 kN My,Ed = 0.02 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.02 KN*m

Nb,Rd = 45.32 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.02 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

I = _ | = _

(0 About y axis: (0 About z axis:
Ly=1.90m Lam_y=1.35 Lz=1.90m Lam z=1.35
Ler,y=1.90m Xy =0.44 Lcr,z=1.90m Xz=0.44
Lamy = 126.57 kyy = 1.02 Lamz = 126.57 kzy = 0.62
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VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd = 0.01 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 <1.00 (6.2.5.(1))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.02 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 126.57 < Lambda,max = 210.00 Lambda,z = 126.57 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.04 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.04 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 85 Simple bar_85 POINT: 2 COORDINATE: x=0.50L=0.95m

LOADS:
Governing Load Case: 9 ULS/3/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 5*0.90

MATERIAL:
$235 (S235) fy=235.00 MPa

Z

i)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 1.31 kN My,Ed = 0.02 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.02 KN*m

Nb,Rd = 45.32 kN My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = 0.02 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| | == _ || == _

(0 About y axis: (0 About z axis:
Ly=1.90m Lam_y=1.35 Lz=1.90m Lam z=1.35
Ler,y=1.90m Xy =0.44 Lcr,z=1.90m Xz=0.44
Lamy = 126.57 kyy = 1.02 Lamz = 126.57 kzy = 0.62

VERIFICATION FORMULAS:
Section strength check:
N,Ed/Nc,Rd =0.01<1.00 (6.2.4.(1))
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My,Ed/My,c,Rd =0.01 <1.00 (6.2.5.(1))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.02 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 126.57 < Lambda,max = 210.00 Lambda,z = 126.57 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.04 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.04 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 86 Simple bar_86 POINT: 2 COORDINATE: x=0.50L=0.95m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

i}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-5.67 kN My,Ed = 0.02 KN*m

Nt,Rd = 101.99 kN My,pl,Rd = 1.40 KN*m

My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed =-0.01 kN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd = 0.06 < 1.00 (6.2.3.(1))
My,Ed/My,c,Rd = 0.01 < 1.00 (6.2.5.(1))
Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.01 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.01 < 1.00 (6.2.6)

Section OK 11
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STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 87 Simple bar_87 POINT: 2 COORDINATE: x=050L=0.95m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 12.38 kN My,Ed = 0.02 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.02 KN*m

Nb,Rd = 45.32 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = 0.02 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |= ) | | [=— _

i About y axis: i About z axis:
Ly=1.90m Lam_ y=1.35 Lz=190m Lam_z=1.35
Lcr,y=1.90m Xy =0.44 Lcr,z=190m Xz=0.44
Lamy = 126.57 kyy =1.19 Lamz = 126.57 kzy =0.84

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.12 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.02 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 126.57 < Lambda,max = 210.00 Lambda,z = 126.57 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.29 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.29 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN
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CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 88 Simple bar_88 POINT: 2 COORDINATE: x=050L=0.95m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z

i)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-15.02 kN My,Ed = 0.02 KN*m

Nt,Rd = 101.99 kN My,pl,Rd = 1.40 KN*m

My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed =-0.03 kN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.15<1.00 (6.2.3.(1))
My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))
My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.03 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.03 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 89 Simple bar_89 POINT: 2 COORDINATE: x=0.50L=0.95m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75
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MATERIAL:
S235 (S235)  fy=235.00 MPa

4

i}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 AXx=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 22.22 kN My,Ed = 0.02 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.02 KN*m

Nb,Rd = 45.32 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.01 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— , | |= _

i About y axis: i About z axis:
Ly=1.90m Lam_y =135 Lz=1.90m Lam_z=1.35
Lcr,y=1.90m Xy =0.44 Lcr,z=190m Xz=0.44
Lamy = 126.57 kyy =1.38 Lamz = 126.57 kzy =1.16

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.22 <1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 126.57 < Lambda,max = 210.00 Lambda,z = 126.57 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.51 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.51 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 90 Simple bar_90 POINT: 2 COORDINATE: x=0.50L=0.95m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235) fy=235.00 MPa
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4

1}
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1X=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -27.39 kN My,Ed = 0.05 KN*m

Nt,Rd = 244.40 kN My,pl,Rd = 5.99 KN*m

My,c,Rd = 5.99 KN*m

MN,y,Rd = 5.99 kN*m
Tt,Ed = 0.01 KN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd=0.11<1.00 (6.2.3.(1))
My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 91 Simple bar_91 POINT: 2 COORDINATE: x=050L=0.95m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235) fy=235.00 MPa

Z

i)
SECTION PARAMETERS: QH 70x70x4

h=70 mm gMO0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:
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N,Ed = 65.07 kN My,Ed = 0.05 kN*m
Nc,Rd = 244.40 kN My,Ed,max = 0.05 kN*m
Nb,Rd = 200.52 kN My,c,Rd = 5.99 kN*m

MN,y,Rd = 5.72 kN*m
Tt,Ed = 0.02 kN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— _ | |= _

i About y axis: i About z axis:
Ly=1.90m Lam_y =0.75 Lz=1.90m Lam_z=0.75
Lcr,y=1.90m Xy =0.82 Ler,z=190m Xz =0.82
Lamy =70.90 kyy =114 Lamz =70.90 kzy =0.74

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.27 <1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 <1.00 (6.2.5.(1))

My,Ed/MN,y,Rd=0.01 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 70.90 < Lambda,max = 210.00 Lambda,z = 70.90 < Lambda,max =210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.33< 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.33 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 92 Simple bar_92 POINT: 2 COORDINATE: x=050L=118m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 Ix=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-29.03 kN My,Ed = 0.03 kN*m

Nt,Rd = 101.99 kN My,pl,Rd = 1.40 kN*m

My,c,Rd = 1.40 KN*m
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MN,y,Rd = 1.29 kN*m
Tt,Ed = 0.00 kN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.28 <1.00 (6.2.3.(1))
My,Ed/My,c,Rd =0.02 <1.00 (6.2.5.(1))
My,Ed/MN,y,Rd = 0.02 < 1.00 (6.2.9.1.(2))
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.00 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 93 Simple bar_93 POINT: 2 COORDINATE: x=050L=1.18m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 17.99 kN My,Ed = 0.03 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.03 KN*m

Nb,Rd = 31.61 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = 0.02 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:
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| | == _ — _

(0 About y axis: (0 About z axis:
Ly=2.35m Lam_y = 1.67 Lz=235m Lam_z = 1.67
Lery=235m Xy =0.31 Ler,z=235m Xz=0.31
Lamy = 156.58 kyy = 1.42 Lamz = 156.58 kzy =1.43

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.18 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.02<1.00 (6.2.5.(1))

My,Ed/MN,y,Rd = 0.02 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.02 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 156.58 < Lambda,max = 210.00 Lambda,z = 156.58 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.60 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.60 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 94 Simple bar_94 POINT: 2 COORDINATE: x=050L=1.18m

LOADS:
Governing Load Case: 9 ULS/72/ 1*1.00 + 6*1.50

MATERIAL:
S 235 (S235)

E

fy = 235.00 MPa

4

)

SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 2.59 kN
Nc,Rd = 101.99 kN
Nb,Rd = 31.61 kN

My,Ed = 0.02 KN*m

My,Ed,max = 0.02 KN*m

My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.40 KN*m
Tt,Ed = 0.00 KN*m
Class of section =1

X

LATERAL BUCKLING PARAMETERS:

—y

I

1.0

Ly=2.35m

About y axis:

BUCKLING PARAMETERS:

oy

1.0

Lz=235m

About z axis:
Lam_z =1.67

Lam_y =1.67
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Lery=235m Xy =0.31 Ler,z=235m Xz=0.31
Lamy = 156.58 kyy = 1.05 Lamz = 156.58 kzy = 0.66

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd = 0.03< 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.02<1.00 (6.2.5.(1))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 156.58 < Lambda,max = 210.00 Lambda,z = 156.58 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.10 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.09 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 95 Simple bar_95 POINT: 2 COORDINATE: x=050L=118m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235) fy=235.00 MPa

Z

i)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 12.80 kN My,Ed = 0.03 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.03 KN*m

Nb,Rd = 31.61 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = 0.02 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— _ | |= _

(0 About y axis: (0 About z axis:
Ly=2.35m Lam_y =167 Lz=235m Lam_z =1.67
Lery=235m Xy =0.31 Lcr,z=235m Xz=0.31
Lamy = 156.58 kyy = 1.27 Lamz = 156.58 kzy =1.05

VERIFICATION FORMULAS:
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Section strength check:

N,Ed/Nc,Rd =0.13< 1.00 (6.2.4.(1))

My,Ed/My,c,Rd = 0.02 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd = 0.02 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.02 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 156.58 < Lambda,max = 210.00 Lambda,z = 156.58 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.43 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.43<1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 96 Simple bar_96 POINT: 2 COORDINATE: x=050L=118m

LOADS:
Governing Load Case: 9 ULS/5/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 6*0.90

MATERIAL:
S235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 2.96 kN My,Ed = 0.03 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.03 KN*m

Nb,Rd = 31.61 kN My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.01 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— . | |= _

i About y axis: i About z axis:
Ly=2.35m Lam_y =1.67 Lz=235m Lam_z =1.67
Lery=235m Xy =0.31 Lcr,z=235m Xz=0.31
Lamy = 156.58 kyy = 1.05 Lamz = 156.58 kzy = 0.67

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.03<1.00 (6.2.4.(1))
My,Ed/My,c,Rd = 0.02 < 1.00 (6.2.5.(1))
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Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 156.58 < Lambda,max = 210.00 Lambda,z = 156.58 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.12 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.11< 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 97 Simple bar_97 POINT: 2 COORDINATE: x=050L=118m

LOADS:
Governing Load Case: 9 ULS/3/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 5*0.90

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z

i)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 2.96 kN My,Ed = 0.03 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.03 KN*m

Nb,Rd = 31.61 kN My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = 0.01 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

|| === . || == _

i About y axis: i About z axis:
Ly=2.35m Lam_y =167 Lz=235m Lam_z=1.67
Lery=235m Xy =0.31 Lcr,z=235m Xz=0.31
Lamy = 156.58 kyy = 1.05 Lamz = 156.58 kzy = 0.67

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.03<1.00 (6.2.4.(1))

My,Ed/My,c,Rd = 0.02 < 1.00 (6.2.5.(1))

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 156.58 < Lambda,max = 210.00 Lambda,z = 156.58 < Lambda,max = 210.00 STABLE
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N,Ed/(Xy*N,Rk/igM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.12 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.11 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 98 Simple bar_98 POINT: 2 COORDINATE: x=050L=118m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

i}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 12.80 kN My,Ed = 0.03 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.03 KN*m

Nb,Rd = 31.61 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.02 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

|| === , || == _

i About y axis: i About z axis:
Ly=2.35m Lam_y =167 Lz=235m Lam_z=1.67
Ler,y=235m Xy =0.31 Lcr,z=235m Xz=0.31
Lamy = 156.58 kyy =1.27 Lamz = 156.58 kzy = 1.05

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.13<1.00 (6.2.4.(1))

My,Ed/My,c,Rd = 0.02<1.00 (6.2.5.(1))

My,Ed/MN,y,Rd = 0.02 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.02 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sgrt(3)*gMO0)) =0.02 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 156.58 < Lambda,max = 210.00 Lambda,z = 156.58 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.43 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.43 < 1.00 (6.3.3.(4))
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Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 99 Simple bar_99 POINT: 2 COORDINATE: x=050L=1.18m

LOADS:
Governing Load Case: 9 ULS/70/ 1*1.00 + 5*1.50

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z

i)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 2.59 kN My,Ed = 0.02 kN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.02 KN*m

Nb,Rd = 31.61 kN My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.00 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |= ) | | [=— _

i About y axis: i About z axis:
Ly=2.35m Lam_y =167 Lz=235m Lam_z =1.67
Lcr,y=235m Xy =0.31 Lcr,z=235m Xz=0.31
Lamy = 156.58 kyy = 1.05 Lamz = 156.58 kzy = 0.66

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.03<1.00 (6.2.4.(1))

My,Ed/My,c,Rd = 0.02<1.00 (6.2.5.(1))

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 156.58 < Lambda,max = 210.00 Lambda,z = 156.58 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.10 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.09 < 1.00 (6.3.3.(4))

Section OK 11
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STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 100 Simple bar_100  POINT: 2 COORDINATE: x=050L=1.18m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 17.99 kN My,Ed = 0.03 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.03 KN*m

Nb,Rd = 31.61 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kN*m
Tt,Ed = -0.02 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

|| === , || == _

i About y axis: i About z axis:
Ly=2.35m Lam_y =167 Lz=235m Lam_z =1.67
Lcr,y=235m Xy =0.31 Lcr,z=235m Xz=0.31
Lamy = 156.58 kyy =1.42 Lamz = 156.58 kzy =1.43

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.18 <1.00 (6.2.4.(1))

My,Ed/My,c,Rd = 0.02<1.00 (6.2.5.(1))

My,Ed/MN,y,Rd =0.02 < 1.00 (6.2.9.1.(2))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 156.58 < Lambda,max = 210.00 Lambda,z = 156.58 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.60 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.60 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN
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CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 101 Simple bar_101  POINT: 2 COORDINATE: x=050L=1.18m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-29.03 kN My,Ed = 0.03 KN*m

Nt,Rd = 101.99 kN My,pl,Rd = 1.40 KN*m

My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.29 kN*m
Tt,Ed =-0.00 kN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd = 0.28 < 1.00 (6.2.3.(1))
My,Ed/My,c,Rd =0.02<1.00 (6.2.5.(1))
My,Ed/MN,y,Rd =0.02 < 1.00 (6.2.9.1.(2))
Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.00 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 102 Simple bar_102  POINT: 2 COORDINATE: x=0.50L=0.95m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75
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MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 AXx=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -28.66 kN My,Ed = 0.02 KN*m

Nt,Rd = 101.99 kN My,pl,Rd = 1.40 kN*m

My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.30 kN*m
Tt,Ed = 0.02 KN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.28 <1.00 (6.2.3.(1))
My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))
My,Ed/MN,y,Rd =0.02 < 1.00 (6.2.9.1.(2))
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Section OK I1!

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 103 Simple bar_103  POINT: 2 COORDINATE: x=0.50L=0.95m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gMO0=1.00 gM1=1.00
b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 Ix=151959 mm4
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tf=3 mm Wply=5970 mm3 Wplz=5970 mm3
INTERNAL FORCES AND CAPACITIES:

N,Ed = -28.66 kN My,Ed = 0.02 KN*m

Nt,Rd = 101.99 kN My,pl,Rd = 1.40 KN*m

My,c,Rd = 1.40 KN*m

MN,y,Rd = 1.30 kN*m
Tt,Ed =-0.02 kN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.28 <1.00 (6.2.3.(1))
My,Ed/My,c,Rd =0.01 <1.00 (6.2.5.(1))
My,Ed/MN,y,Rd = 0.02 < 1.00 (6.2.9.1.(2))
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.02 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 104 Simple bar_104  POINT: 2 COORDINATE: x=0.50L=0.58m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235) fy=235.00 MPa

4

1}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 10.48 kN My,Ed = 0.01 KN*m

Nc,Rd = 101.99 kN My,Ed,max = 0.01 KN*m

Nb,Rd = 80.22 kN My,c,Rd = 1.40 kN*m

MN,y,Rd = 1.40 kKN*m
Tt,Ed = 0.02 KN*m
Class of section =1
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X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| | == _ || == )

(0 About y axis: (0 About z axis:
Ly=1.15m Lam_y =0.82 Lz=115m Lam_z =0.82
Lery=115m Xy =0.79 Lcr,z=1.15m Xz=0.79
Lamy = 76.61 kyy = 1.06 Lamz = 76.61 kzy = 0.66

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.10 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 <1.00 (6.2.5.(1))

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.02 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.61 < Lambda,max = 210.00 Lambda,z = 76.61 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.14 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.13 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 105 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 18.20 kN My,Ed = 0.27 KN*m Mz,Ed =-0.46 KN*m Vy,Ed =-1.37 kN
Nc,Rd = 244.40 kN My,Ed,max = 0.92 kN*m Mz,Ed,max = 0.47 kN*m Vy,T,Rd =70.14 kN
Nb,Rd = 240.58 kN My,c,Rd = 5.99 kN*m Mz,c,Rd = 5.99 KN*m Vz,Ed =0.95 kN

MN,y,Rd = 5.99 kN*m MN,z,Rd = 5.99 kN*m Vz,T,Rd =70.14 kN
Tt,Ed = 0.03 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:
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BUCKLING PARAMETERS:

| |=— _ — _

(0 About y axis: (0 About z axis:
Ly =0.68 m Lam_y =0.27 Lz=0.68m Lam_z =0.27
Lcr,y=0.68 m Xy =0.98 Lcr,z=0.68 m Xz =0.98
Lamy = 25.37 kyy = 0.98 Lamz = 25.37 kyz = 0.59

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.07 <1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.05<1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.08 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.67 + (Mz,Ed/MN,z,Rd)"1.67 = 0.02 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.02<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.01<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 25.37 < Lambda,max = 210.00 Lambda,z = 25.37 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.27 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.24 < 1.00 (6.3.3.(4))

Section OK 1!
STEEL DESIGN
CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification
CODE GROUP:
MEMBER: 106 POINT: 1 COORDINATE: x=0.00L=0.00m
LOADS:

Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:

$235 (S235) fy=235.00 MPa

Z

i)

SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 3.18 kN
Nc,Rd = 244.40 kN
Nb,Rd = 240.58 kN

My,Ed = 0.64 KN*m
My,Ed,max = 0.64 KN*m
My,c,Rd = 5.99 kN*m
MN,y,Rd = 5.99 kN*m

Mz,Ed = -0.94 KN*m
Mz,Ed,max = -0.94 KN*m
Mz,c,Rd = 5.99 KN*m
MN,z,Rd = 5.99 kN*m

Vy,Ed = -2.76 kN
Vy,T,Rd = 69.39 kN
Vz,Ed = -0.16 kN

Vz,T,Rd = 69.39 kN
Tt,Ed = 0.08 KN*m
Class of section =1

X

LATERAL

BUCKLING PARAMETERS:
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BUCKLING PARAMETERS:

| |=— _ — _

(0 About y axis: (0 About z axis:
Ly =0.68 m Lam_y =0.27 Lz=0.68m Lam_z =0.27
Lcr,y=0.68 m Xy =0.98 Lcr,z=0.68 m Xz =0.98
Lamy = 25.37 kzy = 0.60 Lamz = 25.37 kzz = 1.00

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.01<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.11 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.16 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.07 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.04<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.02 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 25.37 < Lambda,max = 210.00 Lambda,z = 25.37 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.21 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.23 < 1.00 (6.3.3.(4))

Section OK 1!
STEEL DESIGN
CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification
CODE GROUP:
MEMBER: 107 POINT: 1 COORDINATE: x=0.00L=0.00m
LOADS:

Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:

$235 (S235) fy=235.00 MPa

Z

i)

SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 18.54 kN
Nc,Rd = 244.40 kN
Nb,Rd = 240.58 kN

My,Ed = 0.25 KN*m
My,Ed,max = 1.19 KN*m
My,c,Rd = 5.99 kN*m
MN,y,Rd = 5.99 kN*m

Mz,Ed = -1.42 kN*m
Mz,Ed,max = 1.43 kN*m
Mz,c,Rd = 5.99 KN*m
MN,z,Rd = 5.99 kN*m

Vy,Ed = -4.19 kN
Vy,T,Rd = 68.36 kN
Vz,Ed = 1.37 kN

Vz,T,Rd = 68.36 kN
Tt,Ed = 0.15 KN*m
Class of section =1

X

LATERAL

BUCKLING PARAMETERS:
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BUCKLING PARAMETERS:

| |=— _ | |= _

(0 About y axis: (0 About z axis:
Ly =0.68 m Lam_y =0.27 Lz=0.68m Lam_z =0.27
Lcr,y=0.68 m Xy =0.98 Lcr,z=0.68 m Xz =0.98
Lamy = 25.37 kzy =0.59 Lamz = 25.37 kzz = 0.98

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.08 <1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.04 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.24 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.67 + (Mz,Ed/MN,z,Rd)"1.67 = 0.10 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.06 <1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.02<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.03 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.03< 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 25.37 < Lambda,max = 210.00 Lambda,z = 25.37 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.41 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.43 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 108 POINT: 3 COORDINATE: x=1.00L=0.68m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:

$235 (S235) fy=235.00 MPa

Z

i)
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-1.17 kN
Nt,Rd = 244.40 kN

My,Ed = 0.48 KN*m

My,pl,Rd = 5.99 KN*m
My,c,Rd = 5.99 kN*m
MN,y,Rd = 5.99 kN*m

Mz,Ed = 1.87 kN*m

Mz,pl,Rd = 5.99 kN*m
Mz,c,Rd = 5.99 kN*m
MN,z,Rd = 5.99 kKN*m

Vy,Ed = -5.44 kN
Vy,T,Rd = 67.29 kN
Vz,Ed = -0.01 kN

Vz,T,Rd = 67.29 kN
Tt,Ed = 0.22 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:
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BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.00 < 1.00 (6.2.3.(1))

My,Ed/MN,y,Rd = 0.08 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.31 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.16 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.08 <1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd =0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.05 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.05< 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 109 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235) fy=235.00 MPa

Z

i)
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 16.70 kKN My,Ed = -0.22 kN*m Mz,Ed = -2.87 KN*m Vy,Ed =-8.07 kN
Nc,Rd = 244.40 kN My,Ed,max = 0.92 kN*m Mz,Ed,max = -2.87 KN*m Vy,T,Rd = 66.52 kN
Nb,Rd = 240.58 kN My,c,Rd = 5.99 kN*m Mz,c,Rd = 5.99 KN*m Vz,Ed =1.68 kN

MN,y,Rd = 5.99 kN*m MN,z,Rd = 5.99 kN*m Vz,T,Rd = 66.52 kN
Tt,Ed = 0.27 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |= ) | | [=— _

(0 About y axis: (0 About z axis:
Ly=0.68m Lam_y =0.27 Lz=0.68 m Lam_z=0.27
Ler,y=0.68m Xy =0.98 Lcr,z=0.68 m Xz =0.98
Lamy = 25.37 kzy = 0.59 Lamz = 25.37 kzz=0.98
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VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd = 0.07 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.04 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.48 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.67 + (Mz,Ed/MN,z,Rd)*1.67 = 0.30 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.12< 1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.03< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.06 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) = 0.06 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 25.37 < Lambda,max = 210.00 Lambda,z = 25.37 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.50 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.63 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 110 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 18.20 kN My,Ed = 0.27 KN*m Mz,Ed = 0.46 KN*m Vy,Ed = 1.37 kN
Nc,Rd = 244.40 kN My,Ed,max = 0.92 kN*m Mz,Ed,max = -0.47 KN*m Vy,T,Rd =70.14 kN
Nb,Rd = 240.58 kN My,c,Rd = 5.99 kN*m Mz,c,Rd = 5.99 KN*m Vz,Ed =0.95 kN

MN,y,Rd = 5.99 kN*m MN,z,Rd = 5.99 kN*m Vz,T,Rd =70.14 kN
Tt,Ed = -0.03 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— _ | |= _

(0 About y axis: (0 About z axis:
Ly=0.68m Lam_y =0.27 Lz=0.68 m Lam_z =0.27
Ler,y=0.68m Xy =0.98 Lcr,z=0.68 m Xz =0.98
Lamy = 25.37 kyy =0.98 Lamz = 25.37 kyz = 0.59
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VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.07 <1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.05<1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.08 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.67 + (Mz,Ed/MN,z,Rd)*1.67 = 0.02 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.02<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.01<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 25.37 < Lambda,max = 210.00 Lambda,z = 25.37 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.27 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.24 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 111 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 3.18 kN My,Ed = 0.64 KN*m Mz,Ed = 0.94 KN*m Vy,Ed = 2.76 kN
Nc,Rd = 244.40 kN My,Ed,max = 0.64 KN*m Mz,Ed,max = 0.94 kN*m Vy,T,Rd =69.39 kN
Nb,Rd = 240.58 kN My,c,Rd = 5.99 kN*m Mz,c,Rd = 5.99 KN*m Vz,Ed =-0.16 kKN

MN,y,Rd = 5.99 kN*m MN,z,Rd = 5.99 kN*m Vz,T,Rd = 69.39 kN
Tt,Ed = -0.08 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— _ | |= _

(0 About y axis: (0 About z axis:
Ly=0.68m Lam_y =0.27 Lz=0.68 m Lam_z =0.27
Ler,y=0.68m Xy =0.98 Lcr,z=0.68 m Xz =0.98
Lamy = 25.37 kzy = 0.60 Lamz = 25.37 kzz =1.00
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VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.01<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.11 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.16 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.07 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.04<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.02 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 25.37 < Lambda,max = 210.00 Lambda,z = 25.37 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.21 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.23 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 112 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 18.54 kN My,Ed = 0.25 kKN*m Mz,Ed = 1.42 KN*m Vy,Ed = 4.19 kN
Nc,Rd = 244.40 kN My,Edmax = 1.19 kN*m Mz,Ed,max = -1.43 KN*m Vy,T,Rd = 68.36 kN
Nb,Rd = 240.58 kN My,c,Rd = 5.99 kN*m Mz,c,Rd = 5.99 KN*m Vz,Ed =1.37 kN

MN,y,Rd = 5.99 kN*m MN,z,Rd = 5.99 kN*m Vz,T,Rd = 68.36 kN
Tt,Ed = -0.15 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— _ | |= _

(0 About y axis: (0 About z axis:
Ly=0.68m Lam_y =0.27 Lz=0.68 m Lam_z =0.27
Ler,y=0.68m Xy =0.98 Lcr,z=0.68 m Xz =0.98
Lamy = 25.37 kzy = 0.59 Lamz = 25.37 kzz=0.98
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VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.08 <1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.04 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.24 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.67 + (Mz,Ed/MN,z,Rd)*1.67 = 0.10 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.06 <1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.02<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.03 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.03< 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 25.37 < Lambda,max = 210.00 Lambda,z = 25.37 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.41 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.43 < 1.00 (6.3.3.(4))

Section OK 1!
STEEL DESIGN
CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification
CODE GROUP:
MEMBER: 113 POINT: 3 COORDINATE: x=1.00L=0.68m
LOADS:

Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:

$235 (S235) fy=235.00 MPa

4

1)

SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-1.17 kN My,Ed = 0.48 kN*m Mz,Ed = -1.87 KN*m Vy,Ed =5.44 kN
Nt,Rd = 244.40 kN My,pl,Rd =5.99 KN*m Mz,pl,Rd = 5.99 kKN*m Vy,T,Rd =67.29 kN
My,c,Rd = 5.99 KN*m Mz,c,Rd = 5.99 KN*m Vz,Ed =-0.01 kN

MN,y,Rd = 5.99 kN*m

MN,z,Rd = 5.99 kN*m

Vz,T,Rd = 67.29 kN
Tt,Ed = -0.22 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis:

X About z axis:

VERIFICATION FORMULAS:
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Section strength check:

N,Ed/Nt,Rd =0.00 < 1.00 (6.2.3.(1))

My,Ed/MN,y,Rd = 0.08 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.31 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.16 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.08 <1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd =0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.05 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.05< 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 114 POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1}
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 16.70 kKN My,Ed = -0.22 kN*m Mz,Ed = 2.87 kN*m Vy,Ed = 8.07 kN
Nc,Rd = 244.40 kN My,Ed,max = 0.92 kKN*m Mz,Ed,max = 2.87 kN*m Vy,T,Rd =66.52 kN
Nb,Rd = 240.58 kN My,c,Rd = 5.99 kKN*m Mz,c,Rd = 5.99 KN*m Vz,Ed =1.68 kN

MN,y,Rd = 5.99 kN*m MN,z,Rd = 5.99 kN*m Vz,T,Rd = 66.52 kN
Tt,Ed = -0.27 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— . | |= _

i About y axis: i About z axis:
Ly=0.68m Lam_y=0.27 Lz=0.68m Lam_z =0.27
Lcr,y=0.68m Xy =0.98 Lcr,z=0.68 m Xz =0.98
Lamy = 25.37 kzy =0.59 Lamz = 25.37 kzz =0.98

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.07 < 1.00 (6.2.4.(1))
My,Ed/MN,y,Rd = 0.04 < 1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd = 0.48 < 1.00 (6.2.9.1.(2))

Date : 22/05/21 Page : 166




Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar File: Ocel'ova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

(My,Ed/MN,y,Rd)" 1.67 + (Mz,Ed/MN,z,Rd)*1.67 = 0.30 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.12<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.03< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.06 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.06 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 25.37 < Lambda,max = 210.00 Lambda,z = 25.37 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.50 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.63 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 115 POINT: 3 COORDINATE: x=0.25L=1.02m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1}
SECTION PARAMETERS: QH 80x80x4

h=80 mm gM0=1.00 gM1=1.00
b=80 mm Ay=600 mm2 Az=600 mm?2 Ax=1200 mm2
tw=4 mm ly=1140000 mm4 1z=1140000 mm4 Ix=1755904 mm4
tf=4 mm Wply=34000 mm3 Wplz=34000 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 21.19 kN My,Ed = -0.09 kN*m Mz,Ed =-0.00 KN*m Vy,Ed = 0.00 kN
Nc,Rd =282.00 kN My,Ed,max = -0.16 KN*m Mz,Ed,max =-0.02 KN*m Vy,T,Rd =79.19 kN
Nb,Rd = 115.61 kN My,c,Rd = 7.99 kKN*m Mz,c,Rd = 7.99 KN*m Vz,Ed =-0.15 kN
MN,y,Rd = 7.99 kN*m MN,z,Rd = 7.99 KN*m Vz,T,Rd = 79.19 kN
Mb,Rd = 7.99 KN*m Tt,Ed =-0.17 KN*m
Class of section =1
Al iI
; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 157.23 KN*m Curve,LT-d XLT =1.00
Lcr,low=4.10 m Lam_LT=0.23 fi,LT =0.45 XLT,mod = 1.00
BUCKLING PARAMETERS:
o A
About y axis: About z axis:
Ly=4.10m Lam_y =0.35 Lz=4.10m Lam z=1.42
Lery=1.02m Xy =0.96 Lcr,z=4.10m Xz =041
Lamy = 33.26 kzy = 0.64 Lamz = 133.02 kzz=1.11

VERIFICATION FORMULAS:
Section strength check:
N,Ed/Nc,Rd =0.08<1.00 (6.2.4.(1))
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My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.00 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.67 + (Mz,Ed/MN,z,Rd)*1.67 = 0.00 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.03 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.03< 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 33.26 < Lambda,max = 210.00 Lambda,z = 133.02 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.02 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.10 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.20 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =20 mm Verified
Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 = 20 mm Verified

Governing Load Case: 15 SLS:CHR /9/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 8*0.60

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 116 POINT: 1 COORDINATE: x=0.75L=3.08m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:
$235 (S235) fy=235.00 MPa

4

i}
SECTION PARAMETERS: QH 80x80x4

h=80 mm gM0=1.00 gM1=1.00

b=80 mm Ay=600 mm2 Az=600 mm2 Ax=1200 mm2

tw=4 mm ly=1140000 mm4 1z=1140000 mm4 Ix=1755904 mm4

tf=4 mm Wply=34000 mm3 Wplz=34000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 29.84 kN My,Ed = -0.02 kN*m Mz,Ed = 0.05 kN*m Vy,Ed = 0.05 kN

Nc,Rd = 282.00 kN My,Ed,max = -0.17 KN*m Mz,Ed,max = -0.07 kN*m Vy,T,Rd = 78.36 kN

Nb,Rd = 115.61 kN My,c,Rd = 7.99 kN*m Mz,c,Rd = 7.99 KN*m Vz,Ed =0.09 kN
MN,y,Rd = 7.99 kN*m MN,z,Rd = 7.99 KN*m Vz,T,Rd = 78.36 kN
Mb,Rd = 7.99 kN*m Tt,Ed = -0.23 KN*m

Class of section =1

T

LATERAL BUCKLING PARAMETERS:
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z=1.00 Mcr = 157.23 kN*m Curve,LT -d XLT =1.00
Lcr,low=4.10 m Lam_LT=0.23 fi,LT =0.45 XLT,mod = 1.00
BUCKLING PARAMETERS:

em— . o .

About y axis: About z axis:

Ly=4.10m Lam_y =0.35 Lz=4.10m Lam_z=1.42
Ler,y=1.02m Xy =0.96 Lcer,z=4.10m Xz =0.41
Lamy = 33.26 kzy = 0.65 Lamz = 133.02 kzz =1.17

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.11<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.00 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.01 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.68 + (Mz,Ed/MN,z,Rd)"1.68 = 0.00 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.04 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.04 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 33.26 < Lambda,max = 210.00 Lambda,z = 133.02 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.02 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.14 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.28 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =20 mm Verified
Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 = 20 mm Verified

Governing Load Case: 15 SLS:CHR /9/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 8*0.60

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK I1!

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 117 Simple bar_117  POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

o
SECTION PARAMETERS: QH 40x40x3
h=40 mm gMO0=1.00 gM1=1.00
b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
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tw=3 mm ly=97800 mm4 1z=97800 mm4 IXx=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-0.12 kN My,Ed = -0.02 kN*m Mz,Ed =-0.07 KN*m Vy,Ed =-0.26 kN
Nt,Rd = 101.99 kN My,pl,Rd = 1.40 KN*m Mz,pl,Rd = 1.40 kN*m Vy,T,Rd = 28.94 kN

My,c,Rd = 1.40 kN*m Mz,c,Rd = 1.40 KN*m Vz,Ed =0.01 kN

MN,y,Rd = 1.40 kN*m MN,z,Rd = 1.40 kN*m Vz,T,Rd = 28.94 kN
Tt,Ed = 0.02 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd = 0.00 < 1.00 (6.2.3.(1))

My,Ed/MN,y,Rd =0.01 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.05 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.01 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.01<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 118 Simple bar_118  POINT: 3 COORDINATE: x=1.00L=0.58m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:
$235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gMO0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2

tw=3 mm ly=97800 mm4 1z=97800 mm4 Ix=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-0.45 kN My,Ed = -0.02 KN*m Mz,Ed = 0.07 KN*m Vy,Ed =-0.24 kKN
Nt,Rd = 101.99 kN My,pl,Rd = 1.40 kN*m Mz,pl,Rd = 1.40 KN*m Vy,T,Rd = 28.93 kN
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My,c,Rd = 1.40 KN*m
MN,y,Rd = 1.40 KN*m

Mz,c,Rd = 1.40 kN*m
MN,z,Rd = 1.40 KN*m

Vz,Ed = 0.03 kN
Vz,T,Rd = 28.93 kN
Tt,Ed = 0.02 KN*m
Class of section =1

X

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X

About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.00 < 1.00 (6.2.3.(1))

My,Ed/MN,y,Rd = 0.02 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.05 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.66 + (Mz,Ed/MN,z,Rd)*1.66 = 0.01 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.01<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.02 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 119 Simplebar 119  POINT: 1

COORDINATE:

Xx=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:

$235 (S235)  fy=235.00 MPa

4

i}

SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

Ax=434 mm2
Ix=151959 mm4

INTERNAL FORCES AND CAPACITIES:

N,Ed =-0.15 kN
Nt,Rd = 101.99 kN

My,Ed = 0.00 KN*m

My,pl,Rd = 1.40 kKN*m
My,c,Rd = 1.40 KN*m
MN,y,Rd = 1.40 kN*m

Mz,Ed = -0.06 kN*m

Mz,pl,Rd = 1.40 KN*m
Mz,c,Rd = 1.40 kN*m
MN,z,Rd = 1.40 KN*m

Vy,Ed = -0.21 kN
Vy,T,Rd = 28.94 kN
Vz,Ed = -0.03 kN

Vz,T,Rd = 28.94 kN
Tt,Ed = 0.02 KN*m
Class of section =1
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X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.00< 1.00 (6.2.3.(1))

My,Ed/MN,y,Rd = 0.00 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.04 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.66 + (Mz,Ed/MN,z,Rd)*1.66 = 0.01 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.01<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.02 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 120 Simple bar 120  POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:
$235 (S235) fy=235.00 MPa

4

1}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2

tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 15.11 kN My,Ed = -0.05 kN*m Mz,Ed =-0.09 KN*m Vy,Ed =-0.13 kN
Nc,Rd = 101.99 kN My,Ed,max = -0.05 kN*m Mz,Ed,max =-0.09 kN*m Vy,T,Rd =29.28 kN
Nb,Rd = 79.03 kN My,c,Rd = 1.40 kN*m Mz,c,Rd = 1.40 KN*m Vz,Ed =0.07 kN

MN,y,Rd = 1.40 kN*m MN,z,Rd = 1.40 kN*m Vz,T,Rd =29.28 kN
Tt,Ed = -0.01 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

I = _ | = _
(0 About y axis: (0 About z axis:
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Ly=1.18m Lam_y =0.84 Lz=118m Lam_z=0.84
Lery=1.18m Xy =0.77 Lcr,z=1.18m Xz=0.77
Lamy = 78.45 kzy = 0.69 Lamz = 78.45 kzz =1.09

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.15<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.03 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.06 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.70 + (Mz,Ed/MN,z,Rd)*1.70 = 0.01 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 78.45 < Lambda,max = 210.00 Lambda,z = 78.45 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.27 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.28 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 121 Simple bar 121  POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:

S235 (S235) fy=235.00 MPa

Z

i)

SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-13.11 kN
Nt,Rd = 101.99 kN

My,Ed = -0.01 KN*m
My,pl,Rd = 1.40 KN*m
My,c,Rd = 1.40 KN*m
MN,y,Rd = 1.40 KN*m

Mz,Ed = -0.04 kN*m
Mz,pl,Rd = 1.40 KN*m
Mz,c,Rd = 1.40 KN*m
MN,z,Rd = 1.40 kKN*m

Vy,Ed = -0.01 kN
Vy,T,Rd = 29.01 kN
Vz,Ed = 0.03 kN

Vz,T,Rd = 29.01 kN
Tt,Ed = -0.02 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis:

X About z axis:
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VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.13< 1.00 (6.2.3.(1))

My,Ed/MN,y,Rd = 0.01 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.03 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.69 + (Mz,Ed/MN,z,Rd)*1.69 = 0.00 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd =0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 122 Simple bar_122  POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:
$235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2

tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 13.39 kN My,Ed = 0.01 KN*m Mz,Ed = 0.02 kN*m Vy,Ed =-0.01 kN
Nc,Rd = 101.99 kN My,Ed,max = -0.01 kN*m Mz,Ed,max = 0.03 kN*m Vy,T,Rd =29.22 kN
Nb,Rd = 79.03 kN My,c,Rd = 1.40 KN*m Mz,c,Rd = 1.40 KN*m Vz,Ed =0.01 kN

MN,y,Rd = 1.40 kN*m MN,z,Rd = 1.40 KN*m Vz,T,Rd =29.22 kN
Tt,Ed = -0.01 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

I = _ | = _

(0 About y axis: (0 About z axis:
Ly=1.18m Lam_y=0.84 Lz=1.18m Lam_z=0.84
Lery=1.18m Xy =0.77 Lcr,z=1.18m Xz =0.77
Lamy = 78.45 kzy = 0.68 Lamz = 78.45 kzz =1.08

VERIFICATION FORMULAS:
Section strength check:

Date : 22/05/21 Page : 174




Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar File: Ocel'ova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

N,Ed/Nc,Rd=0.13<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.00 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.01 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.69 + (Mz,Ed/MN,z,Rd)*1.69 = 0.00 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 78.45 < Lambda,max = 210.00 Lambda,z = 78.45 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.19 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.20 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 123 Simple bar_123  POINT: 3 COORDINATE: x=1.00L=118m

LOADS:
Governing Load Case: 9 ULS/70/ 1*1.00 + 5*1.50

MATERIAL:
$235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2

tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 8.69 kN My,Ed = -0.05 kN*m Mz,Ed = 0.00 kN*m Vy,Ed =-0.00 kN
Nc,Rd = 101.99 kN My,Ed,max = -0.05 kN*m Mz,Ed,max = 0.00 kN*m Vy,T,Rd =29.44 kN
Nb,Rd = 79.03 kN My,c,Rd = 1.40 KN*m Mz,c,Rd = 1.40 KN*m Vz,Ed =-0.07 kN

MN,y,Rd = 1.40 kN*m MN,z,Rd = 1.40 kN*m Vz,T,Rd = 29.44 kN
Tt,Ed = -0.00 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— _ | |= _

(0 About y axis: (0 About z axis:
Ly=1.18m Lam_y=0.84 Lz=1.18m Lam_z=0.84
Lery=1.18m Xy =0.77 Lcr,z=1.18m Xz =0.77
Lamy = 78.45 kyy = 1.05 Lamz = 78.45 kyz = 0.65

VERIFICATION FORMULAS:
Section strength check:
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N,Ed/Nc,Rd =0.09 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.03 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.00 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.67 + (Mz,Ed/MN,z,Rd)*1.67 = 0.00 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 78.45 < Lambda,max = 210.00 Lambda,z = 78.45 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.15< 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) =0.13 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 124 Simple bar_124  POINT: 3 COORDINATE: x=1.00L=0.58m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2

tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 0.40 kN Mz,Ed =-0.05 KN*m Vy,Ed = 0.16 kN
Nc,Rd = 101.99 kN Mz,Ed,max = -0.05 kN*m Vy,c,Rd =29.44 kN
Nb,Rd = 96.87 kN Mz,c,Rd = 1.40 KN*m

MN,z,Rd = 1.40 kN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| | == _ || == _

(0 About y axis: (0 About z axis:
Ly=0.58m Lam_y =041 Lz=0.58m Lam z=041
Lcr,y =058 m Xy =0.95 Lcr,z=0.58 m Xz =0.95
Lamy = 38.64 kyz = 0.60 Lamz = 38.64 kzz = 1.00

VERIFICATION FORMULAS:
Section strength check:
N,Ed/Nc,Rd =0.00< 1.00 (6.2.4.(1))
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Mz,Ed/Mz,c,Rd =0.03<1.00 (6.2.5.(1))

Mz,Ed/MN,z,Rd =0.03 < 1.00 (6.2.9.1.(2))

Vy,Ed/Vy,c,Rd=0.01<1.00 (6.2.6.(1))

Global stability check of member:

Lambda,y = 38.64 < Lambda,max = 210.00 Lambda,z = 38.64 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.02 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.04 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 125 Simple bar_125  POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

i}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2

tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-0.23 kN Mz,Ed = 0.04 KN*m Vy,Ed = 0.13 kN
Nt,Rd = 101.99 kN Mz,pl,Rd = 1.40 KN*m Vy,c,Rd = 29.44 kN

Mz,c,Rd = 1.40 KN*m
MN,z,Rd = 1.40 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd = 0.00< 1.00 (6.2.3.(1))
Mz,Ed/Mz,c,Rd =0.03< 1.00 (6.2.5.(1))
Mz,Ed/MN,z,Rd =0.03 < 1.00 (6.2.9.1.(2))
Vy,Ed/Vy,c,Rd=0.00<1.00 (6.2.6.(1))

Section OK 11
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STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 126 Simplebar_126  POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2

tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-0.45 kN Mz,Ed = 0.06 kN*m Vy,Ed = 0.19 kN
Nt,Rd = 101.99 kN Mz,pl,Rd = 1.40 kN*m Vy,c,Rd = 29.44 kN

Mz,c,Rd = 1.40 KN*m
MN,z,Rd = 1.40 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd = 0.00< 1.00 (6.2.3.(1))
Mz,Ed/Mz,c,Rd =0.04 < 1.00 (6.2.5.(1))
Mz,Ed/MN,z,Rd =0.04 < 1.00 (6.2.9.1.(2))
Vy,Ed/Vy,c,Rd=0.01<1.00 (6.2.6.(1))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 127 IPE 200_127 POINT: 1 COORDINATE: x=0.75L=3.08m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75
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MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 80x80x4

h=80 mm gMO0=1.00 gM1=1.00

b=80 mm Ay=600 mm2 Az=600 mm?2 Ax=1200 mm2

tw=4 mm ly=1140000 mm4 12=1140000 mm4 IX=1755904 mm4

tf=4 mm Wply=34000 mm3 Wplz=34000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 23.23 kN My,Ed = -0.09 kN*m

Nc,Rd = 282.00 kN My,Ed,max = -0.15 KN*m

Nb,Rd = 115.61 kN My,c,Rd = 7.99 kN*m Vz,Ed =0.15 kN
MN,y,Rd = 7.99 kN*m Vz,c,Rd = 81.41 kN

Mb,Rd = 7.99 kN*m
Class of section=1

Al iI
i LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 157.23 KN*m Curve,LT -d XLT =1.00
Lcr,low=4.10 m Lam_LT=0.23 fiLT=0.45 XLT,mod = 1.00
BUCKLING PARAMETERS:
— —
About y axis: About z axis:
Ly=4.10m Lam_y=0.35 Lz=4.10m Lam_z=1.42
Ler,y=1.02m Xy =0.96 Lcr,z=4.10m Xz=041
Lamy = 33.26 kyy = 1.05 Lamz = 133.02 kzy = 0.64

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.08 <1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 <1.00 (6.2.5.(1))

Vz,Ed/Vz,c,Rd=0.00< 1.00 (6.2.6.(1))

Global stability check of member:

Lambda,y = 33.26 < Lambda,max = 210.00 Lambda,z = 133.02 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.02 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.10 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.21 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =20 mm Verified
Governing Load Case: 15 SLS:CHR /15/ 1*1.00 + 2*1.00 + 6*1.00
uz=0mm < uz max = L/200.00 =20 mm Verified

Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.

Date : 22/05/21 Page : 179




Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar File: Ocel'ova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 128 IPE 200_128 POINT: 3 COORDINATE: x=0.25L=1.02m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1}
SECTION PARAMETERS: QH 80x80x4

h=80 mm gMO0=1.00 gM1=1.00

b=80 mm Ay=600 mm2 Az=600 mm?2 Ax=1200 mm2

tw=4 mm ly=1140000 mm4 1z=1140000 mm4 IX=1755904 mm4

tf=4 mm Wply=34000 mm3 Wplz=34000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 12.89 kN My,Ed = -0.10 kN*m

Nc,Rd = 282.00 kN My,Ed,max = -0.16 KN*m

Nb,Rd = 115.61 kN My,c,Rd = 7.99 kN*m Vz,Ed =-0.41 kN
MN,y,Rd = 7.99 kN*m Vz,c,Rd = 81.41 kN

Mb,Rd = 7.99 kN*m
Class of section=1

Al iI
; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 157.23 KN*m Curve,LT-d XLT =1.00
Lcr,low=4.10 m Lam_LT=0.23 fi,LT =0.45 XLT,mod = 1.00
BUCKLING PARAMETERS:
o A
About y axis: About z axis:
Ly=4.10m Lam_y=0.35 Lz=4.10m Lam_z=1.42
Ler,y=1.02m Xy =0.96 Lcr,z=4.10m Xz=041
Lamy = 33.26 kyy =1.03 Lamz = 133.02 kzy = 0.62

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.05<1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.01 < 1.00 (6.2.5.(1))

Vz,Ed/Vz,c,Rd=0.00<1.00 (6.2.6.(1))

Global stability check of member:

Lambda,y = 33.26 < Lambda,max = 210.00 Lambda,z = 133.02 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.02 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.07 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.12 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =20 mm Verified
Governing Load Case: 15 SLS:CHR /15/ 1*1.00 + 2*1.00 + 6*1.00
uz=0mm < uz max = L/200.00 = 20 mm Verified

Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed
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Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 129 Simple bar_129  POINT: 3 COORDINATE: x=100L=118m

LOADS:
Governing Load Case: 9 ULS/12/ 1*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2

tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4

tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -6.03 kN My,Ed = -0.04 KN*m

Nt,Rd = 101.99 kN My,pl,Rd = 1.40 kN*m
My,c,Rd = 1.40 KN*m Vz,Ed =-0.10 kN
MN,y,Rd = 1.40 KN*m Vz,c,Rd = 29.44 kN

Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd = 0.06 < 1.00 (6.2.3.(1))
My,Ed/My,c,Rd = 0.03<1.00 (6.2.5.(1))
Vz,Ed/Vz,c,Rd=0.00< 1.00 (6.2.6.(1))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 130 Simple bar_130  POINT: 3 COORDINATE: x=1.00L=118m
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LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 AXx=434 mm2

tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4

tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 8.20 kN My,Ed = 0.00 KN*m

Nc,Rd = 101.99 kN My,Ed,max = -0.01 KN*m

Nb,Rd = 79.03 kN My,c,Rd = 1.40 kN*m Vz,Ed =-0.01 kN
MN,y,Rd = 1.40 kN*m Vz,c,Rd = 29.44 kN

Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |= ) | | [=— _

i About y axis: i About z axis:
Ly=1.18m Lam_y=0.84 Lz=118m Lam_z=0.84
Lcr,y=1.18m Xy =0.77 Lcr,z=1.18m Xz=0.77
Lamy = 78.45 kyy =1.05 Lamz = 78.45 kzy = 0.65

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.08 <1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.00<1.00 (6.2.5.(1))

Vz,Ed/Vz,c,Rd=0.00< 1.00 (6.2.6.(1))

Global stability check of member:

Lambda,y = 78.45 < Lambda,max = 210.00 Lambda,z = 78.45 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) =0.11 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) =0.11 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 131 Simple bar_131  POINT: 3 COORDINATE: x=1.00L=118m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235) fy=235.00 MPa
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4

1}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 AXx=434 mm2

tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4

tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -8.90 kN My,Ed = -0.01 kN*m

Nt,Rd = 101.99 kN My,pl,Rd = 1.40 KN*m
My,c,Rd = 1.40 kN*m Vz,Ed =-0.02 kN
MN,y,Rd = 1.40 kN*m Vz,c,Rd = 29.44 kN

Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.09< 1.00 (6.2.3.(1))
My,Ed/My,c,Rd =0.00<1.00 (6.2.5.(1))
Vz,Ed/Vz,c,Rd =0.00< 1.00 (6.2.6.(1))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 132 Simple bar_132  POINT: 3 COORDINATE: x=1.00L=118m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235) fy=235.00 MPa

4

1}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gMO0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 Ix=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =11.49 kN My,Ed = -0.19 KN*m

Nc,Rd = 101.99 kN My,Ed,max = -0.19 KN*m
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Nb,Rd = 79.03 kN My,c,Rd = 1.40 kKN*m

MN,y,Rd = 1.40 kN*m

Vz,Ed =-0.25 kN
Vz,c,Rd = 29.44 kN
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |= _ | = _

(0 About y axis: (0 About z axis:
Ly=1.18m Lam_y =0.84 Lz=1.18m Lam_z =0.84
Lery=1.18m Xy =0.77 Lcr,z=1.18m Xz=0.77
Lamy = 78.45 kyy = 1.07 Lamz = 78.45 kzy = 0.67

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.11<1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.14 < 1.00 (6.2.5.(1))

Vz,Ed/Vz,c,Rd=0.01<1.00 (6.2.6.(1))

Global stability check of member:

Lambda,y = 78.45 < Lambda,max = 210.00 Lambda,z = 78.45 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.29 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.24 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 133 Simple bar 133  POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:

S235 (S235) fy=235.00 MPa

4

1)

SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -0.12 kN My,Ed = 0.02 KN*m Mz,Ed = -0.07 kN*m Vy,Ed = -0.26 kN
Nt,Rd = 101.99 kN My,pl,Rd = 1.40 kN*m  Mz,pl,Rd=1.40kN*m  Vy,T,Rd =28.94 kN
My,c,Rd=140kN*m  Mzc,Rd=140kN*m  Vz,Ed=-0.01 kN

MN,y,Rd = 1.40 KN*m

MN,z,Rd = 1.40 kN*m

Vz,T,Rd = 28.94 kN
Tt,Ed = -0.02 KN*m
Class of section =1
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X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X

About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.00< 1.00 (6.2.3.(1))

My,Ed/MN,y,Rd = 0.01 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.05 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.66 + (Mz,Ed/MN,z,Rd)*1.66 = 0.01 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.01<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd =0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.02 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 134 Simplebar 134  POINT: 3 COORDINATE: x=1.00L=0.58m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:

$235 (S235) fy=235.00 MPa

4

1}

SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-0.45 kN
Nt,Rd = 101.99 kN

My,Ed = 0.02 KN*m

My,pl,Rd = 1.40 KN*m
My,c,Rd = 1.40 KN*m
MN,y,Rd = 1.40 KN*m

Mz,Ed = 0.07 KN*m

Mz,pl,Rd = 1.40 KN*m
Mz,c,Rd = 1.40 KN*m
MN,z,Rd = 1.40 kN*m

Vy,Ed = -0.24 kN
Vy,T,Rd = 28.93 kN
Vz,Ed = -0.03 kN

Vz,T,Rd = 28.93 kN
Tt,Ed = -0.02 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

X About y axis:

BUCKLING PARAMETERS:

X About z axis:
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VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.00< 1.00 (6.2.3.(1))

My,Ed/MN,y,Rd = 0.02 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.05 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.66 + (Mz,Ed/MN,z,Rd)*1.66 = 0.01 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd =0.01 < 1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd =0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.02 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 135 Simplebar_135  POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:

$235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-0.15 kN
Nt,Rd = 101.99 kN

My,Ed = -0.00 KN*m

My,pl,Rd = 1.40 KN*m
My,c,Rd = 1.40 KN*m
MN,y,Rd = 1.40 kKN*m

Mz,Ed = -0.06 KN*m

Mz,pl,Rd = 1.40 KN*m
Mz,c,Rd = 1.40 KN*m
MN,z,Rd = 1.40 kN*m

Vy,Ed = -0.21 kN
Vy,T,Rd = 28.94 kN
Vz,Ed = 0.03 kN

Vz,T,Rd = 28.94 kN
Tt,Ed = -0.02 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis:

X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd = 0.00 < 1.00 (6.2.3.(1))
My,Ed/MN,y,Rd = 0.00 < 1.00 (6.2.9.1.(2))
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Mz,Ed/MN,z,Rd = 0.04 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.01 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd =0.01 < 1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.02 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 136 IPE 200_136 POINT: 3 COORDINATE: x=0.25L=1.02m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z

i)
SECTION PARAMETERS: QH 80x80x4

h=80 mm gM0=1.00 gM1=1.00
b=80 mm Ay=600 mm2 Az=600 mm?2 Ax=1200 mm2
tw=4 mm ly=1140000 mm4 1z=1140000 mm4 Ix=1755904 mm4
tf=4 mm Wply=34000 mm3 Wplz=34000 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 21.19 kN My,Ed = -0.09 kN*m Mz,Ed = 0.00 kN*m Vy,Ed =-0.00 kN
Nc,Rd =282.00 kN My,Ed,max = -0.16 kN*m Mz,Ed,max = 0.02 kN*m Vy,T,Rd =79.19 kN
Nb,Rd = 115.61 kN My,c,Rd = 7.99 kN*m Mz,c,Rd = 7.99 KN*m Vz,Ed =-0.15 kN
MN,y,Rd = 7.99 kN*m MN,z,Rd = 7.99 KN*m Vz,T,Rd = 79.19 kN
Mb,Rd = 7.99 KN*m Tt,Ed =0.17 KN*m
Class of section =1
Al iI
' LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 157.23 KN*m Curve,LT-d XLT =1.00
Lcr,low=4.10 m Lam_LT=0.23 fi,LT =0.45 XLT,mod = 1.00
BUCKLING PARAMETERS:
— —
About y axis: About z axis:
Ly=4.10m Lam_y=0.35 Lz=4.10m Lam_z=1.42
Ler,y=1.02m Xy =0.96 Lcr,z=4.10m Xz=041
Lamy = 33.26 kzy = 0.64 Lamz = 133.02 kzz=1.11

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.08 <1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.01 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.00 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.67 + (Mz,Ed/MN,z,Rd)*1.67 = 0.00 < 1.00 (6.2.9.1.(6))
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Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.03 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.03< 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 33.26 < Lambda,max = 210.00 Lambda,z = 133.02 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.02 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.10 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.20 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 = 20 mm Verified
Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 =20 mm Verified

Governing Load Case: 15 SLS:CHR /9/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 8*0.60

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 137 IPE 200_137 POINT: 1 COORDINATE: x=0.75L=3.08m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:
S235 (S235) fy=235.00 MPa

4

1}
SECTION PARAMETERS: QH 80x80x4

h=80 mm gM0=1.00 gM1=1.00

b=80 mm Ay=600 mm2 Az=600 mm?2 Ax=1200 mm2

tw=4 mm ly=1140000 mm4 1z=1140000 mm4 Ix=1755904 mm4

tf=4 mm Wply=34000 mm3 Wplz=34000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 29.84 kN My,Ed = -0.02 kN*m Mz,Ed =-0.05 KN*m Vy,Ed =-0.05 kN

Nc,Rd =282.00 kN My,Ed,max = -0.17 kN*m Mz,Ed,max = 0.07 kN*m Vy,T,Rd =78.36 kN

Nb,Rd = 115.61 kN My,c,Rd = 7.99 kN*m Mz,c,Rd = 7.99 KN*m Vz,Ed =0.09 kN
MN,y,Rd = 7.99 kN*m MN,z,Rd = 7.99 kKN*m Vz,T,Rd = 78.36 kN
Mb,Rd = 7.99 kN*m Tt,Ed =0.23 kN*m

Class of section=1
Al iI
; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 157.23 KN*m Curve,LT -d XLT =1.00
Lcr,low=4.10 m Lam LT =0.23 fi,LT =0.45 XLT,mod = 1.00
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BUCKLING PARAMETERS:

— —
About y axis: About z axis:

Ly=4.10m Lam_y =10.35 Lz=4.10m Lam_z =1.42

Lery=1.02m Xy =0.96 Lcr,z=4.10m Xz =041

Lamy = 33.26 kzy = 0.65 Lamz = 133.02 kzz =1.17

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.11<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.00 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.01 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.68 + (Mz,Ed/MN,z,Rd)"1.68 = 0.00 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.04 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) = 0.04 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 33.26 < Lambda,max = 210.00 Lambda,z = 133.02 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.02 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.14 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.28 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =20 mm Verified
Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 = 20 mm Verified

Governing Load Case: 15 SLS:CHR /9/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 8*0.60

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 138 Simple bar_138  POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:
$235 (S235)  fy=235.00 MPa

4

1}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gMO0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 Ix=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3
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INTERNAL FORCES AND CAPACITIES:

N,Ed = 15.11 kN My,Ed = -0.05 kKN*m Mz,Ed = 0.09 kN*m Vy,Ed =0.13 kN
Nc,Rd = 101.99 kN My,Ed,max = -0.05 kN*m Mz,Ed,max = 0.09 kN*m Vy,T,Rd = 29.28 kN
Nb,Rd = 79.03 kN My,c,Rd = 1.40 kKN*m Mz,c,Rd = 1.40 kN*m Vz,Ed = 0.07 kN

MN,y,Rd = 1.40 kN*m MN,z,Rd = 1.40 KN*m Vz,T,Rd = 29.28 kN
Tt,Ed = 0.01 kN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| | == _ || == _

i About y axis: i About z axis:
Ly=1.18m Lam_y =0.84 Lz=1.18m Lam_z =0.84
Lcr,y=1.18m Xy =0.77 Lcer,z=118m Xz =0.77
Lamy = 78.45 kzy = 0.69 Lamz = 78.45 kzz = 1.09

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.15<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd=0.03< 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.06 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.70 + (Mz,Ed/MN,z,Rd)"1.70 = 0.01 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 78.45 < Lambda,max = 210.00 Lambda,z = 78.45 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.27 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.28 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 139 Simple bar_139  POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:
$235 (S235) fy=235.00 MPa

4

i}
SECTION PARAMETERS: QH 40x40x3

h=40 mm gMO0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4 Ix=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3
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INTERNAL FORCES AND CAPACITIES:

N,Ed = -13.11 kN My,Ed = -0.01 kN*m

Nt,Rd = 101.99 kN My,pl,Rd = 1.40 KN*m
My,c,Rd = 1.40 KN*m
MN,y,Rd = 1.40 kN*m

Mz,Ed = 0.04 kN*m
Mz,pl,Rd = 1.40 kN*m
Mz,c,Rd = 1.40 kN*m
MN,z,Rd = 1.40 KN*m

Vy,Ed = 0.01 kN
Vy,T,Rd = 29.01 kN
Vz,Ed = 0.03 kN
Vz,T,Rd =29.01 kN
Tt,Ed = 0.02 KN*m
Class of section =1

X

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X

About y axis: About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.13<1.00 (6.2.3.(1))

My,Ed/MN,y,Rd = 0.01 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.03 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.69 + (Mz,Ed/MN,z,Rd)*1.69 = 0.00 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd =0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 140 Simple bar 140  POINT: 1

COORDINATE:

Xx=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/9/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 8*0.90

MATERIAL:

$235 (S235)  fy=235.00 MPa

4

1)

SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2
tw=3 mm ly=97800 mm4 1z=97800 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

Ax=434 mm2
Ix=151959 mm4

INTERNAL FORCES AND CAPACITIES:

N,Ed = 13.39 kN
Nc,Rd = 101.99 kN
Nb,Rd = 79.03 kN

My,Ed = 0.01 kN*m
My,Ed,max = -0.01 KN*m
My,c,Rd = 1.40 kKN*m
MN,y,Rd = 1.40 kN*m

Mz,Ed = -0.02 KN*m
Mz,Ed,max = -0.03 kN*m
Mz,c,Rd = 1.40 KN*m
MN,z,Rd = 1.40 kN*m

Vy,Ed = 0.01 kN
Vy,T,Rd = 29.22 kN
Vz,Ed = 0.01 kN
Vz,T,Rd = 29.22 kN
Tt,Ed = 0.01 kKN*m

Date : 22/05/21

Page : 191




Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar File: Ocel'ova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— _ | |= _

i About y axis: i About z axis:
Ly=1.18m Lam_y =0.84 Lz=1.18m Lam_z=0.84
Lcr,y=1.18m Xy =0.77 Ler,z=118m Xz=0.77
Lamy = 78.45 kzy = 0.68 Lamz = 78.45 kzz = 1.08

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.13<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.00 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.01 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.69 + (Mz,Ed/MN,z,Rd)"1.69 = 0.00 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 78.45 < Lambda,max = 210.00 Lambda,z = 78.45 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.19 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.20 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 141 Simple bar_141  POINT: 3 COORDINATE: x=1.00L=118m

LOADS:
Governing Load Case: 9 ULS/72/ 1*1.00 + 6*1.50

MATERIAL:
$235 (S235)  fy=235.00 MPa

Z

i)
SECTION PARAMETERS: QH 40x40x3

h=40 mm gM0=1.00 gM1=1.00

b=40 mm Ay=217 mm2 Az=217 mm2 Ax=434 mm2

tw=3 mm ly=97800 mm4 1z=97800 mm4 1x=151959 mm4
tf=3 mm Wply=5970 mm3 Wplz=5970 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 8.69 kN My,Ed = -0.05 kN*m Mz,Ed =-0.00 KN*m Vy,Ed = 0.00 kN
Nc,Rd = 101.99 kN My,Ed,max = -0.05 kKN*m Mz,Ed,max =-0.00 kN*m Vy,T,Rd =29.44 kN
Nb,Rd = 79.03 kN My,c,Rd = 1.40 kN*m Mz,c,Rd = 1.40 KN*m Vz,Ed =-0.07 kKN

MN,y,Rd = 1.40 KN*m MN,z,Rd = 1.40 kN*m Vz,T,Rd = 29.44 kN
Tt,Ed = 0.00 KN*m
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Class of section=1

X

BUCKLING PARAMETERS:

LATERAL BUCKLING PARAMETERS:

| |= _ | = _

(0 About y axis: (0 About z axis:
Ly=1.18m Lam_y =0.84 Lz=1.18m Lam_z=0.84
Lery=118m Xy =0.77 Lcr,z=1.18m Xz=0.77
Lamy = 78.45 kyy = 1.05 Lamz = 78.45 kyz = 0.65

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.09 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.03 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.00 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.67 + (Mz,Ed/MN,z,Rd)*1.67 = 0.00 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 78.45 < Lambda,max = 210.00 Lambda,z = 78.45 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.15< 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.13 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 142 Simple bar_142  POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:

$235 (S235)  fy=235.00 MPa

Z

i)

SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -141.23 kN My,Ed = 0.11 KN*m Mz,Ed = -0.09 kN*m Vy,Ed = 0.28 kN
Nt,Rd = 244.40 kN My,pl,Rd=5.99 kN*m  Mz,pl,Rd=5.99kN*m  Vy,T,Rd = 69.62 kN
My,c,RI=5.99kN*m  Mzc,Rd=599kN*m  Vz,Ed =-0.36 kN

MN,y,Rd = 3.29 kN*m

MN,z,Rd = 3.29 kN*m

Vz,T,Rd = 69.62 kN
Tt,Ed = -0.06 KN*m
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Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.58 < 1.00 (6.2.3.(1))

My,Ed/MN,y,Rd = 0.03 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.03 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 2.67 + (Mz,Ed/MN,z,Rd)*2.67 = 0.00 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.01<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 143 Simple bar 143  POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235) fy=235.00 MPa

4

1}
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 150.26 kN My,Ed = 0.47 KN*m Mz,Ed = 0.37 kN*m Vy,Ed =-0.10 kN
Nc,Rd = 244.40 kN My,Ed,max = 0.47 kKN*m Mz,Ed,max = 0.51 kN*m Vy,T,Rd =67.31 kN
Nb,Rd = 223.49 kN My,c,Rd = 5.99 kN*m Mz,c,Rd = 5.99 KN*m Vz,Ed =-0.37 KN

MN,y,Rd = 3.00 kN*m MN,z,Rd = 3.00 kN*m Vz,T,Rd = 67.31 kN
Tt,Ed = -0.22 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:
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| | == _ — )

(0 About y axis: (0 About z axis:
Ly=134m Lam_y =0.53 Lz=134m Lam_z =0.53
Lery=134m Xy =0.91 Ler,z=1.34m Xz =0.91
Lamy = 49.85 kzy = 0.69 Lamz = 49.85 kzz = 1.08

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd = 0.61 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.16 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.12 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 2.90 + (Mz,Ed/MN,z,Rd)"2.90 = 0.01 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.01< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.05 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.05< 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 49.85 < Lambda,max = 210.00 Lambda,z = 49.85 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.81 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.82 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 144 Simple bar 144  POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:

$235 (S235)  fy=235.00 MPa

4

i}

SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-117.73 kN
Nt,Rd =

My,Ed = 0.38 KN*m

My,pl,Rd = 5.99 KN*m
My,c,Rd = 5.99 kN*m
MN,y,Rd = 4.04 KN*m

244.40 kN

Mz,Ed = -0.26 KN*m

Mz,pl,Rd = 5.99 KN*m
Mz,c,Rd = 5.99 KN*m
MN,z,Rd = 4.04 KN*m

Vy,Ed = -0.23 kN
Vy,T,Rd = 69.89 kN
Vz,Ed = -0.23 kN

Vz,T,Rd = 69.89 kN
Tt,Ed = 0.04 KN*m
Class of section =1

X

LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:
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X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.48 <1.00 (6.2.3.(1))

My,Ed/MN,y,Rd = 0.09 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.06 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 2.25 + (Mz,Ed/MN,z,Rd)*2.25=0.01 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd =0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 145 Simple bar_145  POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235) fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 77.18 kKN My,Ed = 0.26 KN*m Mz,Ed = 0.43 kN*m Vy,Ed = 0.13 kN
Nc,Rd = 244.40 kN My,Ed,max = 0.27 kKN*m Mz,Ed,max = 0.43 kN*m Vy,T,Rd =67.66 kN
Nb,Rd = 223.49 kN My,c,Rd = 5.99 KN*m Mz,c,Rd = 5.99 KN*m Vz,Ed = 0.03 kN

MN,y,Rd = 5.33 kN*m MN,z,Rd = 5.33 kN*m Vz,T,Rd = 67.66 kN
Tt,Ed = -0.19 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

I = _ | = _

(0 About y axis: (0 About z axis:
Ly=134m Lam_y =0.53 Lz=1.34m Lam_z=0.53
Lery=134m Xy =0.91 Lcr,z=1.34m Xz=0.91
Lamy = 49.85 kzy = 0.64 Lamz = 49.85 kzz =1.03
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VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.32<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.05<1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.08 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.87 + (Mz,Ed/MN,z,Rd)"1.87 = 0.01 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.04 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) = 0.04 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 49.85 < Lambda,max = 210.00 Lambda,z = 49.85 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.44 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.45 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 146 Simple bar_146  POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:

S235 (S235) fy=235.00 MPa

4

i}
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-52.99 kN My,Ed = 0.39 kN*m Mz,Ed = 0.04 KN*m Vy,Ed =-0.07 kN
Nt,Rd = 244.40 kN My,pl,Rd =5.99 KN*m Mz,pl,Rd = 5.99 kKN*m Vy,T,Rd = 68.95 kN
My,c,Rd = 5.99 KN*m Mz,c,Rd = 5.99 KN*m Vz,Ed =-0.11 kN

MN,y,Rd = 5.99 kN*m

MN,z,Rd = 5.99 kN*m

Vz,T,Rd = 68.95 kN
Tt,Ed = 0.11 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis:

X About z axis:

VERIFICATION FORMULAS:

Section strength check:
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N,Ed/Nt,Rd = 0.22 < 1.00 (6.2.3.(1))

My,Ed/MN,y,Rd = 0.06 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.01 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.75 + (Mz,Ed/MN,z,Rd)*1.75=0.01 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.02 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 147 Simple bar_147  POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 11.43 kN My,Ed = 0.23 KN*m Mz,Ed = 0.12 kN*m Vy,Ed =-0.14 kN
Nc,Rd = 244.40 kN My,Ed,max = 0.35 kKN*m Mz,Ed,max = 0.30 kN*m Vy,T,Rd =67.81 kN
Nb,Rd = 223.49 kN My,c,Rd = 5.99 kN*m Mz,c,Rd = 5.99 KN*m Vz,Ed =0.15 kN

MN,y,Rd = 5.99 kN*m MN,z,Rd = 5.99 kN*m Vz,T,Rd = 67.81 kN
Tt,Ed = -0.18 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— . | |= _

i About y axis: i About z axis:
Ly=1.34m Lam_y=0.53 Lz=134m Lam_z=0.53
Lery=1.34m Xy =0.91 Lcr,z=134m Xz=0.91
Lamy = 49.85 kyy = 1.00 Lamz = 49.85 kyz = 0.61

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.05<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.04 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.02 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)*1.66 = 0.01 < 1.00 (6.2.9.1.(6))
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Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.04 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.04 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 49.85 < Lambda,max = 210.00 Lambda,z = 49.85 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.14 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.14 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 148 Simple bar_148  POINT: 3 COORDINATE: x=1.00L=134m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 11.43 kN My,Ed = 0.23 KN*m Mz,Ed = 0.12 kN*m Vy,Ed = 0.14 kN
Nc,Rd = 244.40 kN My,Ed,max = 0.35 kKN*m Mz,Ed,max = 0.30 kN*m Vy,T,Rd =67.81 kN
Nb,Rd = 223.49 kN My,c,Rd = 5.99 KN*m Mz,c,Rd = 5.99 KN*m Vz,Ed =-0.15 kN

MN,y,Rd = 5.99 kN*m MN,z,Rd = 5.99 kN*m Vz,T,Rd = 67.81 kN
Tt,Ed = 0.18 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

| |=— . | |= _

i About y axis: i About z axis:
Ly=1.34m Lam_y=0.53 Lz=134m Lam_z=0.53
Lery=1.34m Xy =0.91 Lcr,z=134m Xz=0.91
Lamy = 49.85 kyy = 1.00 Lamz = 49.85 kyz = 0.61

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.05<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.04 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.02 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)*1.66 = 0.01 < 1.00 (6.2.9.1.(6))
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Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.04 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) = 0.04 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 49.85 < Lambda,max = 210.00 Lambda,z = 49.85 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.14 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.14 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 149 Simple bar_149  POINT: 3 COORDINATE: x=1.00L=134m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-52.99 kN My,Ed = 0.39 kKN*m Mz,Ed = 0.04 kN*m Vy,Ed = 0.07 kN
Nt,Rd = 244.40 kN My,pl,Rd = 5.99 KN*m Mz,pl,Rd = 5.99 kKN*m Vy,T,Rd = 68.95 kN

My,c,Rd = 5.99 KN*m Mz,c,Rd = 5.99 KN*m Vz,Ed=0.11 kN

MN,y,Rd = 5.99 kN*m MN,z,Rd = 5.99 KN*m Vz,T,Rd = 68.95 kN
Tt,Ed =-0.11 kN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.22 < 1.00 (6.2.3.(1))

My,Ed/MN,y,Rd = 0.06 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.01 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.75 + (Mz,Ed/MN,z,Rd)*1.75=0.01 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd =0.00< 1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd =0.00< 1.00 (6.2.6-7)
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Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 150 Simple bar_150  POINT: 3 COORDINATE: x=1.00L=134m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

i}
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm?2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 77.18 kKN My,Ed = 0.26 KN*m Mz,Ed = 0.43 kN*m Vy,Ed =-0.13 kN
Nc,Rd = 244.40 kN My,Ed,max = 0.27 KN*m Mz,Ed,max = 0.43 kN*m Vy,T,Rd =67.66 kN
Nb,Rd = 223.49 kN My,c,Rd = 5.99 KN*m Mz,c,Rd = 5.99 KN*m Vz,Ed =-0.03 kN

MN,y,Rd = 5.33 kN*m MN,z,Rd = 5.33 kKN*m Vz,T,Rd = 67.66 kN
Tt,Ed = 0.19 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

|| === , || == _

i About y axis: i About z axis:
Ly=1.34m Lam_y=0.53 Lz=134m Lam_z=0.53
Lery=1.34m Xy =0.91 Lcr,z=134m Xz=0.91
Lamy = 49.85 kzy = 0.64 Lamz = 49.85 kzz =1.03

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.32<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.05<1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.08 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.87 + (Mz,Ed/MN,z,Rd)*1.87 = 0.01 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd =0.00< 1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd =0.00< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.04 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sgrt(3)*gMO0)) = 0.04 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 49.85 < Lambda,max = 210.00 Lambda,z = 49.85 < Lambda,max = 210.00 STABLE
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N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.44 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,RkigM1) = 0.45 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 151 Simple bar_151  POINT: 3 COORDINATE: x=1.00L=134m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

i}
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm?2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-117.73 kKN My,Ed = 0.38 KN*m Mz,Ed =-0.26 KN*m Vy,Ed = 0.23 kN
Nt,Rd = 244.40 kN My,pl,Rd = 5.99 KN*m Mz,pl,Rd = 5.99 kKN*m Vy,T,Rd = 69.89 kN

My,c,Rd = 5.99 KN*m Mz,c,Rd = 5.99 KN*m Vz,Ed =0.23 kN

MN,y,Rd = 4.04 kN*m MN,z,Rd = 4.04 KN*m Vz,T,Rd = 69.89 kN
Tt,Ed =-0.04 kN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd = 0.48 < 1.00 (6.2.3.(1))

My,Ed/MN,y,Rd =0.09 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.06 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 2.25 + (Mz,Ed/MN,z,Rd)"2.25 = 0.01 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.01 < 1.00 (6.2.6)

Section OK 11
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STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 152 Simple bar_152  POINT: 3 COORDINATE: x=100L=134m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

4

1)
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm?2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1x=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-141.23 kKN My,Ed = 0.11 KN*m Mz,Ed =-0.09 KN*m Vy,Ed =-0.28 kN
Nt,Rd = 244.40 kN My,pl,Rd = 5.99 KN*m Mz,pl,Rd = 5.99 kKN*m Vy,T,Rd = 69.62 kN

My,c,Rd = 5.99 kN*m Mz,c,Rd = 5.99 KN*m Vz,Ed = 0.36 kN

MN,y,Rd = 3.29 kN*m MN,z,Rd = 3.29 kN*m Vz,T,Rd = 69.62 kN
Tt,Ed = 0.06 KN*m
Class of section =1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd = 0.58 < 1.00 (6.2.3.(1))

My,Ed/MN,y,Rd =0.03 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.03 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 2.67 + (Mz,Ed/MN,z,Rd)"2.67 = 0.00 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.01<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.01 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
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MEMBER: 153 Simple bar_153  POINT: 1 COORDINATE: x=0.00L=0.00m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z

i)
SECTION PARAMETERS: QH 70x70x4

h=70 mm gM0=1.00 gM1=1.00

b=70 mm Ay=520 mm2 Az=520 mm?2 Ax=1040 mm2
tw=4 mm ly=747000 mm4 1z=747000 mm4 1X=1149984 mm4
tf=4 mm Wply=25500 mm3 Wplz=25500 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 150.26 kN My,Ed = 0.47 KN*m Mz,Ed =-0.37 KN*m Vy,Ed = 0.10 kN
Nc,Rd = 244.40 kN My,Ed,max = 0.47 kN*m Mz,Ed,max = -0.51 kKN*m Vy,T,Rd = 67.31 kN
Nb,Rd = 223.49 kN My,c,Rd = 5.99 kN*m Mz,c,Rd = 5.99 KN*m Vz,Ed =-0.37 kN

MN,y,Rd = 3.00 kN*m MN,z,Rd = 3.00 KN*m Vz,T,Rd = 67.31 kN
Tt,Ed = 0.22 kN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

I = , | = _

i About y axis: i About z axis:
Ly=1.34m Lam_y =0.53 Lz=134m Lam_z=0.53
Lcry=1.34m Xy =0.91 Lcr,z=134m Xz=0.91
Lamy = 49.85 kzy = 0.69 Lamz = 49.85 kzz =1.08

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.61<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.16 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.12 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 2.90 + (Mz,Ed/MN,z,Rd)*2.90 = 0.01 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.01<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.05 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.05 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 49.85 < Lambda,max = 210.00 Lambda,z = 49.85 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.81 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.82 < 1.00 (6.3.3.(4))

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:

Date : 22/05/21 Page : 204




Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar File: Ocel'ova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

MEMBER: 154 Column_154 POINT: 3 COORDINATE: x=1.00L=3.60m

LOADS:
Governing Load Case: 9 ULS/3/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 5*0.90

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z

i)
SECTION PARAMETERS: QH 120x120x5

h=120 mm gM0=1.00 gM1=1.00

b=120 mm Ay=1135 mm2 Az=1135 mm2 Ax=2270 mm2
tw=5mm ly=4980000 mm4 1z=4980000 mm4 IXx=7604375 mm4
tf=5 mm Wply=97600 mm3 Wplz=97600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 11.92 kN My,Ed = -0.01 kN*m Mz,Ed = 5.46 kN*m Vy,Ed =-2.19 kN
Nc,Rd = 533.45 kN My,Ed,max = -0.02 kN*m Mz,Ed,max =5.46 kN*m Vy,T,Rd = 153.98 kN
Nb,Rd = 418.76 kN My,c,Rd = 22.94 KN*m Mz,c,Rd = 22.94 kN*m Vz,Ed =0.00 kN

MN,y,Rd = 22.94 kKN*m  MN,z,Rd =22.94 kN*m  Vz,T,Rd = 153.98 kN
Tt,Ed = 0.00 kN*m
Class of section=1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

= . == .

About y axis: —1 About z axis:
Ly=3.60m Lam_y=0.82 Lz=3.60m Lam_z=0.82
Lcr,y=3.60m Xy =0.79 Lcr,z=3.60m Xz=0.79
Lamy = 76.86 kzy = 0.55 Lamz = 76.86 kzz =0.70

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.02 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.00 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.24 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 1.66 + (Mz,Ed/MN,z,Rd)"1.66 = 0.09 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.01<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.00<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 76.86 < Lambda,max = 210.00 Lambda,z = 76.86 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.13 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.19 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM): Not analyzed

r Displacements (GLOBAL SYSTEM):

vx =0 mm < vxmax = L/150.00 = 24 mm Verified
Governing Load Case: 15 SLS:CHR /14/ 1*1.00 + 2*1.00 + 4*0.50 + 6*1.00
vy =4 mm < vy max = L/150.00 = 24 mm Verified

Governing Load Case: 15 SLS:CHR /9/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 8*0.60
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Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 155 POINT: 1 COORDINATE: x=0.85L=4.10m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z
¥

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00
b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2
tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4
tf=9 mm Wply=221000 mm3 Wplz=44600 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 21.78 kN My,Ed = -14.62 kN*m Mz,Ed = 0.71 kN*m Vy,Ed = 0.64 kN
Nc,Rd = 669.75 kN My,Ed,max = -14.62 KN*m Mz,Ed,max=0.71 kN*m  Vy,T,Rd =
264.84 KN
Nb,Rd = 634.88 kN My,c,Rd = 51.94 KN*m Mz,c,Rd = 1048 kKN*m  Vz,Ed =9.05 kN
MN,y,Rd =51.94 kN*m  MN,z,Rd = 10.48 kN*m  Vz,T,Rd = 189.68 kN
Mb,Rd = 25.37 kN*m Tt,Ed = 0.01 kN*m
Class of section =1
Al iI
; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 27.36 KN*m Curve,LT-b XLT =048
Lcr,low=4.82 m Lam LT =1.38 fiLT =138 XLT,mod = 0.49
BUCKLING PARAMETERS:
— —
About y axis: About z axis:
Ly=4.82m Lam_y =0.09 Lz=4.82m Lam_z=0.34
Ler,y=0.72m Xy =1.00 Lcr,z=0.72m Xz=0.95
Lamy =8.73 kyy =1.01 Lamz = 32.26 kyz =1.58

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.03<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.28 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.07 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.15< 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd =0.00< 1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd =0.05< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.01 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sgrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 8.73 < Lambda,max = 210.00 Lambda,z = 32.26 < Lambda,max = 210.00 STABLE
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My,Ed,max/Mb,Rd = 0.58 < 1.00 (6.3.2.1.(1))
N,Ed/(Xy*N,Rk/igM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.72 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/igM1) = 0.46 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 = 24 mm Verified
Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=1mm < uz max = L/200.00 = 24 mm Verified

Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 156 POINT: 1 COORDINATE: x=0.34L=0.79m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235) fy=235.00 MPa

Z
¥

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00
b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2
tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4
tf=9 mm Wply=221000 mm3 Wplz=44600 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 21.78 KN My,Ed = -4.09 kN*m Mz,Ed =-0.25 KN*m Vy,Ed =-0.17 kN
Nc,Rd = 669.75 kN My,Ed,max = -8.83 kN*m Mz,Ed,max =-0.25 KN*m Vy,T,Rd = 264.84 kN
Nb,Rd = 516.66 kN My,c,Rd = 51.94 KN*m Mz,c,Rd=10.48 kKN*m  Vz,Ed =4.80 kN
MN,y,Rd =51.94 kN*m  MN,z,Rd = 10.48 kN*m  Vz,T,Rd = 189.68 kN
Mb,Rd = 40.45 kKN*m Tt,Ed = 0.01 KN*m
Class of section=1
Al iI
' LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 63.19 kKN*m Curve,LT-b XLT=0.76
Lcrlow=2.31m Lam LT =091 fi,LT =0.89 XLT,mod =0.78
BUCKLING PARAMETERS:
— —
About y axis: About z axis:
Ly=231m Lam_y =0.30 Lz=231m Lam z=0.72
Lery=231m Xy =0.98 Lcr,z=151m Xz =0.77
Lamy = 27.94 kyy = 1.01 Lamz = 67.76 kyz =0.80
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VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.03 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.08 <1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.02 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.03 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.03<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 27.94 < Lambda,max = 210.00 Lambda,z = 67.76 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.22 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.27 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.18 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 = 12 mm Verified
Governing Load Case: 15SLS:CHR /5/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 6*0.60
uz=0mm < uz max = L/200.00 =12 mm Verified

Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 157 POINT: 3 COORDINATE: x=0.66L=151m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z
¥

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 0.07 kN My,Ed = -3.26 kN*m Mz,Ed = 0.12 kN*m Vy,Ed =-0.00 kN

Nc,Rd = 669.75 kN My,Ed,max = -7.75 KN*m Mz,Ed,max =0.12 kN*m Vy,T,Rd = 264.24 kN

Nb,Rd = 516.66 kN My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 kN*m Vz,Ed =-4.27 kKN
MN,y,Rd =51.94 kN*m  MN,z,Rd =10.48 kN*m  Vz,T,Rd = 189.40 kN
Mb,Rd = 40.45 kN*m Tt,Ed = 0.02 kN*m
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Class of section=1

Al iI
; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 63.19 KN*m Curve,LT -b XLT =0.76
Lcr,low=2.31m Lam_LT=0.91 fi,LT=0.89 XLT,mod =0.78
BUCKLING PARAMETERS:
— —
About y axis: About z axis:
Ly=231m Lam_y =0.30 Lz=231m Lam_z=0.72
Lery=231m Xy =0.98 Ler,z=151m Xz=0.77
Lamy = 27.94 kyy = 1.00 Lamz = 67.76 kyz =0.78

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.00 < 1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.06 < 1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.01 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.02 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.02< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 27.94 < Lambda,max = 210.00 Lambda,z = 67.76 < Lambda,max =210.00 STABLE
My,Ed,max/Mb,Rd =0.19 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.20 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.11 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =12 mm Verified
Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 = 12 mm Verified

Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK I1!

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 158 POINT: 3 COORDINATE: x=0.15L=0.72m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa
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SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 1z=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -33.02 kN My,Ed = -13.39 kN*m Mz,Ed = -0.37 KN*m Vy,Ed = 0.33 kN

Nt,Rd = 669.75 kN My,pl,Rd =51.94 kN*m  Mz,pl,Rd = 10.48 kN*m  Vy,T,Rd = 264.63 kN
My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 kN*m Vz,Ed =-8.84 kN

MN,y,Rd = 51.94 kN*m
Mb,Rd = 25.37 KN*m

MN,z,Rd = 10.48 kN*m

Vz,T,Rd = 189.58 kN
Tt,Ed = 0.01 kN*m
Class of section=1

A

i

z=1.00
Lcr,low=4.82 m

Mcr = 27.36 KN*m
Lam_LT=1.38

I LATERAL BUCKLING PARAMETERS:

Curve,LT-b
fi,LT=1.38

XLT =048
XLT,mod = 0.49

BUCKLING PARAMETERS:

X

About y axis:

X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.05<1.00 (6.2.3.(1))
My,Ed/MN,y,Rd =0.26 < 1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd =0.04 < 1.00 (6.2.9.1.(2))
(My,Ed/MN,y,Rd)" 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.10 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd=0.05<1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)
Global stability check of member:

My,Ed/Mb,Rd =0.53 < 1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =1 mm < uy max = L/200.00 =24 mm
Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=2mm < uz max = L/200.00 =24 mm
Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

a

Verified

Verified

Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 159

POINT: 3

COORDINATE: x=100L=231m
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LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:

$235 (S235)

fy = 235.00 MPa

Z

¥

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 1z=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -5.64 kN My,Ed = -7.91 kN*m Mz,Ed =-0.25 KN*m Vy,Ed = 0.76 kN

Nt,Rd = 669.75 kN My,pl,Rd =51.94 kN*m  Mz,pl,Rd = 10.48 kN*m  Vy,T,Rd = 264.27 kN
My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 kN*m Vz,Ed =-6.69 kKN

MN,y,Rd = 51.94 kN*m
Mb,Rd = 40.45 KN*m

MN,z,Rd = 10.48 kN*m

Vz,T,Rd = 189.41 kN
Tt,Ed = 0.02 kN*m
Class of section=1

A iI

! LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 63.19 kN*m Curve,LT-b XLT =0.76
Lcr,low=2.31m Lam_LT=0.91 fi,LT=0.89 XLT,mod =0.78
BUCKLING PARAMETERS:
X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.01 < 1.00 (6.2.3.(1))
My,Ed/MN,y,Rd =0.15<1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd =0.02 < 1.00 (6.2.9.1.(2))
(My,Ed/MN,y,Rd)" 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.05 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd=0.04<1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)
Global stability check of member:

My,Ed/Mb,Rd =0.20 < 1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =12 mm
Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 = 12 mm
Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

7

Verified

Verified

Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11
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STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 160 POINT: 3

COORDINATE: x=0.15L=0.72m

LOADS:

Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:

S235 (S235)  fy=235.00 MPa

Z
¥

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -5.64 kN My,Ed = -13.45 kN*m Mz,Ed =-0.79 KN*m Vy,Ed = 0.76 kN

Nt,Rd = 669.75 kN My,pl,Rd =51.94 kN*m  Mz,pl,Rd = 10.48 KN*m  Vy,T,Rd = 264.27 kN
My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 kN*m Vz,Ed =-8.70 kKN

MN,y,Rd = 51.94 kN*m
Mb,Rd = 25.37 KN*m

MN,z,Rd = 10.48 kN*m  Vz,T,Rd = 189.41 kN
Tt,Ed = 0.02 KN*m

Class of section =1

Al iI

; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 27.36 KN*m Curve,LT-b XLT =048
Lcr,low=4.82 m Lam LT =1.38 fiLT =138 XLT,mod = 0.49
BUCKLING PARAMETERS:
X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.01 < 1.00 (6.2.3.(1))
My,Ed/MN,y,Rd = 0.26 < 1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd =0.08 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.14 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd=0.05<1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)
Global stability check of member:

My,Ed/Mb,Rd =0.53 < 1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):
uy =0 mm < uy max = L/200.00 = 24 mm

Verified

Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

uz=2mm < uz max = L/200.00 = 24 mm

Verified
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Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

a

Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 161

POINT: 3

COORDINATE: x=1.00L=231m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:

S 235 (S235)

fy = 235.00 MPa

Z

¥

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-2.31 kN My,Ed = -9.93 kN*m Mz,Ed =-0.23 KN*m Vy,Ed = 0.81 kN

Nt,Rd = 669.75 kN My,pl,Rd =51.94 kN*m  Mz,pl,Rd = 10.48 KN*m  Vy,T,Rd = 265.04 kN
My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 kN*m Vz,Ed =-7.64 KN

MN,y,Rd = 51.94 kN*m
Mb,Rd = 40.45 KN*m

MN,z,Rd = 10.48 kN*m

Vz,T,Rd = 189.77 kN
Tt,Ed = 0.01 KN*m
Class of section =1

Al iI

; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 63.19 kKN*m Curve,LT-b XLT=0.76
Lerlow=2.31m Lam LT =091 fi,LT =0.89 XLT,mod =0.78
BUCKLING PARAMETERS:
X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd = 0.00 < 1.00 (6.2.3.(1))
My,Ed/MN,y,Rd = 0.19 < 1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd = 0.02 < 1.00 (6.2.9.1.(2))
(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.06 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd =0.00< 1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd =0.04 < 1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.01 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.01 < 1.00 (6.2.6)
Global stability check of member:
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My,Ed/Mb,Rd = 0.25< 1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):
uy =0 mm < uy max =L/200.00 =12 mm

Verified

Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

uz=0mm < uz max = L/200.00 =12 mm

Verified

Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 162 POINT: 3

COORDINATE:

x=015L=0.72m

LOADS:

Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:

S235 (S235) fy=235.00 MPa

Z
¥

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-2.31 kN My,Ed = -16.16 kN*m Mz,Ed =-0.81 KN*m Vy,Ed = 0.81 kN

Nt,Rd = 669.75 kN My,pl,Rd =51.94 KN*m  Mz,pl,Rd = 10.48 KN*m  Vy,T,Rd = 265.04 kN
My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 KN*m Vz,Ed =-9.65 kN

MN,y,Rd = 51.94 kN*m
Mb,Rd = 25.37 KN*m

MN,z,Rd = 10.48 kN*m

Vz,T,Rd = 189.77 kN
Tt,Ed = 0.01 KN*m
Class of section =1

T

z=1.00
Lcr,low=4.82 m

Mcr = 27.36 kN*m
Lam LT =1.38

LATERAL BUCKLING PARAMETERS:

Curve,LT-b
fiLT=1.38

XLT=0.48
XLT,mod = 0.49

BUCKLING PARAMETERS:

X About y axis:

X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd = 0.00 < 1.00 (6.2.3.(1))
My,Ed/MN,y,Rd = 0.31 < 1.00 (6.2.9.1.(2))
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Mz,Ed/MN,z,Rd = 0.08 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.17 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.05<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

My,Ed/Mb,Rd =0.64 < 1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 = 24 mm Verified
Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz =3 mm < uz max = L/200.00 = 24 mm Verified

Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 163 POINT: 3 COORDINATE: x=1.00L=231m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235) fy=235.00 MPa

Z
¥

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -5.13 kN My,Ed = -7.38 kKN*m Mz,Ed =-0.17 KN*m Vy,Ed = 0.65 kN
Nt,Rd = 669.75 kN My,pl,Rd =51.94 KN*m  Mz,pl,Rd = 10.48 KN*m  Vy,T,Rd = 265.70 kN

My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 KN*m Vz,Ed =-6.46 kN

MN,y,Rd =51.94 kN*m  MN,z,Rd = 10.48 kN*m  Vz,T,Rd = 190.08 kN

Mb,Rd = 40.45 KN*m Tt,Ed = 0.00 KN*m
Class of section =1

Al iI

; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 63.19 KN*m Curve,LT -b XLT =0.76
Lcrlow=2.31m Lam LT =0.91 fi,LT =0.89 XLT,mod =0.78

BUCKLING PARAMETERS:
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X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.01 < 1.00 (6.2.3.(1))
My,Ed/MN,y,Rd = 0.14 < 1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd = 0.02<1.00 (6.2.9.1.(2))
(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.04 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd=0.03< 1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gMO0)) =0.00 < 1.00 (6.2.6)
Global stability check of member:

My,Ed/Mb,Rd =0.18 <1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 = 12 mm Verified
Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 = 12 mm Verified

Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 164 POINT: 3 COORDINATE: x=0.15L=0.72m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235)  fy=235.00 MPa

Z
¥

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-5.13 kN My,Ed = -12.75 kN*m Mz,Ed = -0.64 KN*m Vy,Ed = 0.65 kN
Nt,Rd = 669.75 kN My,pl,Rd =51.94 KkN*m  Mz,pl,Rd = 10.48 KN*m  Vy,T,Rd = 265.70 kN

My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 KN*m Vz,Ed = -8.47 kN
MN,y,Rd =51.94 kN*m  MN,z,Rd =10.48 kN*m  Vz,T,Rd = 190.08 kN
Mb,Rd = 25.37 KN*m Tt,Ed = 0.00 KN*m
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Class of section =1

A iI

! LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 27.36 kN*m Curve,LT-b XLT =048
Lcr,low=4.82 m Lam_LT=1.38 fiLT=1.38 XLT,mod = 0.49

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.01 < 1.00 (6.2.3.(1))
My,Ed/MN,y,Rd = 0.25< 1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd = 0.06 < 1.00 (6.2.9.1.(2))
(My,Ed/MN,y,Rd)" 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.12 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd=0.04< 1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.00 < 1.00 (6.2.6)
Global stability check of member:

My,Ed/Mb,Rd =0.50 < 1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 = 24 mm Verified
Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=2mm < uz max = L/200.00 =24 mm Verified

Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK I1!

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 165 POINT: 3 COORDINATE: x=1.00L=231m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z
¥

SECTION PARAMETERS: IPE 200

h=200 mm gMO0=1.00 gM1=1.00

b=100 mm Ay=1960 mmz2 Az=1402 mm2 Ax=2850 mm2
tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4
tf=9 mm Wply=221000 mm3 Wplz=44600 mm3
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INTERNAL FORCES AND CAPACITIES:
N,Ed =-3.86 kN My,Ed = -7.28 kN*m Mz,Ed = -0.08 KN*m Vy,Ed = 0.32 kN
Nt,Rd = 669.75 kN My,pl,Rd =51.94 kN*m  Mz,pl,Rd = 10.48 KN*m  Vy,T,Rd = 265.73 kN
My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 KN*m Vz,Ed = -6.45 kN
MN,y,Rd =51.94 kN*m  MN,z,Rd =10.48 kN*m  Vz,T,Rd = 190.10 kN
Mb,Rd = 40.45 kN*m Tt,Ed = 0.00 KN*m
Class of section=1

A iI

! LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 63.19 kN*m Curve,LT-b XLT =0.76
Lcr,low=2.31m Lam_LT=0.91 fi,LT=0.89 XLT,mod =0.78

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd = 0.01 < 1.00 (6.2.3.(1))
My,Ed/MN,y,Rd=0.14 < 1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd = 0.01 < 1.00 (6.2.9.1.(2))
(My,Ed/MN,y,Rd)" 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.03 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd=0.03<1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)
Global stability check of member:

My,Ed/Mb,Rd =0.18 <1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =12 mm Verified
Governing Load Case: 15 SLS:CHR /5/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 6*0.60
uz=0mm < uz max = L/200.00 = 12 mm Verified

Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK I1!

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 166 POINT: 3 COORDINATE: x=0.15L=0.72m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa
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SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 1z=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -3.86 kN My,Ed = -12.65 kN*m Mz,Ed = -0.31 KN*m Vy,Ed = 0.32 kN

Nt,Rd = 669.75 kN My,pl,Rd =51.94 kN*m  Mz,pl,Rd = 10.48 kN*m  Vy,T,Rd = 265.73 kN
My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 kN*m Vz,Ed =-8.46 kN

MN,y,Rd = 51.94 kN*m
Mb,Rd = 25.37 KN*m

MN,z,Rd = 10.48 kN*m

Vz,T,Rd = 190.10 kN
Tt,Ed = 0.00 kN*m
Class of section =1

A

i

z=1.00
Lcr,low=4.82 m

Mcr = 27.36 KN*m
Lam_LT=1.38

L LATERAL BUCKLING PARAMETERS:

Curve,LT-b
fi,LT =1.38

XLT =0.48
XLT,mod = 0.49

BUCKLING PARAMETERS:

X

About y axis:

X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.01< 1.00 (6.2.3.(1))
My,Ed/MN,y,Rd =0.24 < 1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd =0.03 < 1.00 (6.2.9.1.(2))
(My,Ed/MN,y,Rd)" 2.00 + (Mz,Ed/MN,z,Rd)"1.00 = 0.09 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd=0.04<1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)
Global stability check of member:

My,Ed/Mb,Rd =0.50 < 1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =24 mm
Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=1mm < uz max = L/200.00 =24 mm
Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

a

Verified

Verified

Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:
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MEMBER: 167 POINT: 3 COORDINATE: x=100L=231m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z
¥

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -1.60 kN My,Ed = -10.53 kN*m

Nt,Rd = 669.75 kN My,pl,Rd = 51.94 kN*m
My,c,Rd = 51.94 KN*m Vz,Ed =-7.86 kKN
MN,y,Rd = 51.94 KN*m Vz,c,Rd =190.17 kN

Mb,Rd = 40.45 kN*m
Class of section=1

A iI

! LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 63.19 kN*m Curve,LT-b XLT =0.76
Lerlow=2.31m Lam LT =091 fi,LT =0.89 XLT,mod =0.78

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.00< 1.00 (6.2.3.(1))
My,Ed/My,c,Rd =0.20<1.00 (6.2.5.(1))
Vz,Ed/Vz,c,Rd=0.04<1.00 (6.2.6.(1))
Global stability check of member:
My,Ed/Mb,Rd =0.26 < 1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =12 mm Verified
Governing Load Case: 15SLS:CHR /12/ 1*1.00 + 2*1.00 + 4*0.50 + 5*1.00
uz=0mm < uz max = L/200.00 = 12 mm Verified

Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification
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CODE GROUP:

MEMBER: 168 POINT: 3

COORDINATE: x=0.15L=0.72m

LOADS:

Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:

S235 (S235)  fy=235.00 MPa

Z
¥

SECTION PARAMETERS: IPE 200
h=200 mm gM0=1.00 gM1=1.00
b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2
tw=6 mm ly=19400000 mm4 1z=1420000 mm4 Ix=70200 mm4
tf=9 mm Wply=221000 mm3 Wplz=44600 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = -1.60 kN My,Ed = -16.92 kN*m
Nt,Rd = 669.75 kN My,pl,Rd = 51.94 kN*m

My,c,Rd = 51.94 KN*m Vz,Ed =-9.88 kN

MN,y,Rd = 51.94 kN*m
Mb,Rd = 25.37 KN*m

Vz,c,Rd = 190.17 kN

Class of section =1

T

z=1.00
Lcr,low=4.82 m

Mcr = 27.36 kN*m
Lam_LT=1.38

LATERAL BUCKLING PARAMETERS:
Curve,LT-b
fiLT=1.38

XLT=0.48
XLT,mod = 0.49

BUCKLING PARAMETERS:

X

About y axis:

X

About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.00< 1.00 (6.2.3.(1))
My,Ed/My,c,Rd =0.33<1.00 (6.2.5.(1))
Vz,Ed/Vz,c,Rd=0.05<1.00 (6.2.6.(1))
Global stability check of member:
My,Ed/Mb,Rd = 0.67 < 1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):
uy =0 mm < uy max = L/200.00 =24 mm

Verified

Governing Load Case: 15 SLS:CHR /15/ 1*1.00 + 2*1.00 + 6*1.00

uz=2mm < uz max = L/200.00 = 24 mm

Verified

Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

a

Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN
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CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 169

POINT: 3

COORDINATE: x=100L=231m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:

$235 (S235)

fy = 235.00 MPa

Z

¥

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 1z=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -3.86 kN My,Ed = -7.28 kN*m Mz,Ed = 0.08 kN*m Vy,Ed =-0.32 kN

Nt,Rd = 669.75 kN My,pl,Rd =51.94 kN*m  Mz,pl,Rd = 10.48 KN*m  Vy,T,Rd = 265.73 kN
My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 kN*m Vz,Ed =-6.45 kN

MN,y,Rd = 51.94 kN*m
Mb,Rd = 40.45 KN*m

MN,z,Rd = 10.48 kN*m

Vz,T,Rd = 190.10 kN
Tt,Ed = -0.00 KN*m
Class of section=1

Al iI

; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 63.19 kKN*m Curve,LT-b XLT=0.76
Lerlow=2.31m Lam LT =091 fi,LT =0.89 XLT,mod =0.78
BUCKLING PARAMETERS:
X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.01<1.00 (6.2.3.(1))
My,Ed/MN,y,Rd =0.14 < 1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd =0.01 < 1.00 (6.2.9.1.(2))
(My,Ed/MN,y,Rd)" 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.03 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd=0.03<1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.00 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)
Global stability check of member:

My,Ed/Mb,Rd =0.18 <1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 = 12 mm
Governing Load Case: 15 SLS:CHR /3/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 5*0.60
uz=0mm < uz max = L/200.00 = 12 mm
Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

Verified

Verified
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r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 170 POINT: 3 COORDINATE: x=0.15L=0.72m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z
"

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -3.86 kN My,Ed = -12.65 kN*m Mz,Ed = 0.31 kN*m Vy,Ed =-0.32 kN
Nt,Rd = 669.75 kN My,pl,Rd =51.94 KkN*m  Mz,pl,Rd = 10.48 KN*m  Vy,T,Rd = 265.73 kN

My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 KN*m Vz,Ed =-8.46 kN

MN,y,Rd =51.94 kN*m  MN,z,Rd = 10.48 kN*m  Vz,T,Rd = 190.10 kN

Mb,Rd = 25.37 kKN*m Tt,Ed =-0.00 kN*m
Class of section =1

A iI

; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 27.36 KN*m Curve,LT-b XLT =048
Lcr,low=4.82 m Lam LT =1.38 fiLT =138 XLT,mod = 0.49

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.01 < 1.00 (6.2.3.(1))
My,Ed/MN,y,Rd = 0.24 < 1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd =0.03 < 1.00 (6.2.9.1.(2))
(My,Ed/MN,y,Rd)" 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.09 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd =0.00< 1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd =0.04< 1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.00 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sgrt(3)*gMO0)) =0.00 < 1.00 (6.2.6)
Global stability check of member:

My,Ed/Mb,Rd =0.50 < 1.00 (6.3.2.1.(1))
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LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):
uy =0 mm < uy max = L/200.00 =24 mm

Verified

Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

uz=1mm < uz max = L/200.00 = 24 mm

Verified

Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 171 POINT: 3

COORDINATE:

x=100L=231m

LOADS:

Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:

S235 (S235)  fy=235.00 MPa

Z
¥

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -5.13 kN My,Ed = -7.38 kKN*m Mz,Ed = 0.17 kKN*m Vy,Ed =-0.65 kN

Nt,Rd = 669.75 kN My,pl,Rd =51.94 KN*m  Mz,pl,Rd = 10.48 KN*m  Vy,T,Rd = 265.70 kN
My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 KN*m Vz,Ed =-6.46 kN

MN,y,Rd = 51.94 kN*m
Mb,Rd = 40.45 KN*m

MN,z,Rd = 10.48 kN*m

Vz,T,Rd = 190.08 kN
Tt,Ed = -0.00 KN*m
Class of section =1

T

z=1.00
Ler,low=2.31m

Mcr = 63.19 kN*m
Lam_LT=0.91

LATERAL BUCKLING PARAMETERS:

Curve,LT-b
fi,LT =0.89

XLT=0.76
XLT,mod =0.78

BUCKLING PARAMETERS:

X About y axis:

X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.01 < 1.00 (6.2.3.(1))
My,Ed/MN,y,Rd = 0.14 < 1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd = 0.02 < 1.00 (6.2.9.1.(2))
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(My,Ed/MN,y,Rd)" 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.04 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.03<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.00 < 1.00 (6.2.6)

Global stability check of member:

My,Ed/Mb,Rd =0.18 <1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 = 12 mm Verified
Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 = 12 mm Verified

Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 172 POINT: 3 COORDINATE: x=0.15L=0.72m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235) fy=235.00 MPa

Z
¥

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -5.13 kN My,Ed = -12.75 kKN*m Mz,Ed = 0.64 KN*m Vy,Ed =-0.65 kN
Nt,Rd = 669.75 kN My,pl,Rd =51.94 KN*m  Mz,pl,Rd = 10.48 KN*m  Vy,T,Rd = 265.70 kN

My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 KN*m Vz,Ed = -8.47 kN

MN,y,Rd =51.94 kN*m  MN,z,Rd = 10.48 kN*m  Vz,T,Rd = 190.08 kN

Mb,Rd = 25.37 kKN*m Tt,Ed = -0.00 KN*m
Class of section =1

Al iI

; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 27.36 KN*m Curve,LT -b XLT =0.48
Lcr,low=4.82 m Lam LT =1.38 fiLT =138 XLT,mod = 0.49

BUCKLING PARAMETERS:

X About y axis: X About z axis:
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VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.01 < 1.00 (6.2.3.(1))
My,Ed/MN,y,Rd = 0.25 < 1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd = 0.06 < 1.00 (6.2.9.1.(2))
(My,Ed/MN,y,Rd)" 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.12 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd=0.04< 1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.00 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.00 < 1.00 (6.2.6)
Global stability check of member:

My,Ed/Mb,Rd =0.50 < 1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 = 24 mm Verified
Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=2mm < uz max = L/200.00 = 24 mm Verified
Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

a

Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 1!
STEEL DESIGN
CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification
CODE GROUP:
MEMBER: 173 POINT: 3 COORDINATE: x=100L=231m
LOADS:

Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:

$235 (S235) fy=235.00 MPa

Z
"

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =-2.31 kN My,Ed = -9.93 kN*m Mz,Ed = 0.23 KN*m Vy,Ed =-0.81 kN

Nt,Rd = 669.75 kN My,pl,Rd =51.94 kN*m  Mz,pl,Rd = 10.48 KN*m  Vy,T,Rd = 265.04 kN
My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 kN*m Vz,Ed =-7.64 KN

MN,y,Rd = 51.94 kN*m
Mb,Rd = 40.45 KN*m

MN,z,Rd = 10.48 kN*m

Vz,T,Rd = 189.77 kN
Tt,Ed = -0.01 KN*m
Class of section =1
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A iI

! LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 63.19 kN*m Curve,LT-b XLT=0.76
Lcr,low=2.31m Lam LT =0.91 fi,LT =0.89 XLT,mod =0.78

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.00 < 1.00 (6.2.3.(1))
My,Ed/MN,y,Rd = 0.19 < 1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd = 0.02<1.00 (6.2.9.1.(2))
(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.06 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd=0.04< 1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)
Global stability check of member:

My,Ed/Mb,Rd =0.25 < 1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 = 12 mm Verified
Governing Load Case: 15SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 = 12 mm Verified

Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 174 POINT: 3 COORDINATE: x=0.15L=0.72m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
$235 (S235) fy=235.00 MPa

Z
¥

SECTION PARAMETERS: IPE 200

h=200 mm gMO0=1.00 gM1=1.00

b=100 mm Ay=1960 mmz2 Az=1402 mm2 Ax=2850 mm2
tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4
tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:
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N,Ed =-2.31 kN My,Ed = -16.16 kN*m Mz,Ed = 0.81 KN*m Vy,Ed =-0.81 kN
Nt,Rd = 669.75 kN My,pl,Rd =51.94 kN*m  Mz,pl,Rd = 10.48 KN*m  Vy,T,Rd = 265.04 kN
My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 KN*m Vz,Ed =-9.65 kN
MN,y,Rd =51.94 kN*m  MN,z,Rd =10.48 kN*m  Vz,T,Rd = 189.77 kN
Mb,Rd = 25.37 kN*m Tt,Ed = -0.01 KN*m
Class of section=1

A iI

! LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 27.36 kN*m Curve,LT-b XLT =048
Lcr,low=4.82 m Lam_LT=1.38 fiLT=1.38 XLT,mod = 0.49

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.00 < 1.00 (6.2.3.(1))
My,Ed/MN,y,Rd = 0.31 < 1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd = 0.08 <1.00 (6.2.9.1.(2))
(My,Ed/MN,y,Rd)" 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.17 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd =0.05< 1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)
Global stability check of member:

My,Ed/Mb,Rd =0.64 < 1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =24 mm Verified
Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz =3 mm < uz max = L/200.00 =24 mm Verified

Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK I1!

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 175 POINT: 3 COORDINATE: x=1.00L=231m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa
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SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 1z=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -5.64 kN My,Ed = -7.91 kN*m Mz,Ed = 0.25 kN*m Vy,Ed =-0.76 kN

Nt,Rd = 669.75 kN My,pl,Rd =51.94 kN*m  Mz,pl,Rd = 10.48 kN*m  Vy,T,Rd = 264.27 kN
My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 kN*m Vz,Ed =-6.69 kKN

MN,y,Rd = 51.94 kN*m
Mb,Rd = 40.45 KN*m

MN,z,Rd = 10.48 kN*m

Vz,T,Rd = 189.41 kN
Tt,Ed = -0.02 KN*m
Class of section=1

A

i

z=1.00
Ler,low=2.31m

Mer = 63.19 KN*m
Lam_LT =0.91

I LATERAL BUCKLING PARAMETERS:

Curve,LT-b
fi,LT =0.89

XLT =0.76
XLT,mod =0.78

BUCKLING PARAMETERS:

X

About y axis:

X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.01< 1.00 (6.2.3.(1))
My,Ed/MN,y,Rd =0.15<1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd =0.02 < 1.00 (6.2.9.1.(2))
(My,Ed/MN,y,Rd)" 2.00 + (Mz,Ed/MN,z,Rd)"1.00 = 0.05< 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd=0.04<1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)
Global stability check of member:

My,Ed/Mb,Rd =0.20 < 1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =12 mm
Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 =12 mm
Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

a

Verified

Verified

Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 176

POINT: 3

COORDINATE: x=0.15L=0.72m
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LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:

$235 (S235)

fy = 235.00 MPa

Z

¥

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 1z=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -5.64 kN My,Ed = -13.45 kN*m Mz,Ed = 0.79 KN*m Vy,Ed =-0.76 kN

Nt,Rd = 669.75 kN My,pl,Rd =51.94 kN*m  Mz,pl,Rd = 10.48 kN*m  Vy,T,Rd = 264.27 kN
My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 kN*m Vz,Ed =-8.70 kN

MN,y,Rd = 51.94 kN*m
Mb,Rd = 25.37 KN*m

MN,z,Rd = 10.48 kN*m

Vz,T,Rd = 189.41 kN
Tt,Ed = -0.02 KN*m
Class of section=1

A iI

! LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 27.36 kN*m Curve,LT-b XLT =048
Lcr,low=4.82 m Lam_LT=1.38 fiLT=1.38 XLT,mod = 0.49
BUCKLING PARAMETERS:
X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.01 < 1.00 (6.2.3.(1))
My,Ed/MN,y,Rd =0.26 < 1.00 (6.2.9.1.(2))
Mz,Ed/MN,z,Rd =0.08 < 1.00 (6.2.9.1.(2))
(My,Ed/MN,y,Rd)" 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.14 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)
Vz,Ed/Vz,T,Rd=0.05<1.00 (6.2.6-7)
Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.02 < 1.00 (6.2.6)
Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)
Global stability check of member:

My,Ed/Mb,Rd =0.53 < 1.00 (6.3.2.1.(1))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 =24 mm
Governing Load Case: 15SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=2mm < uz max = L/200.00 =24 mm
Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

7

Verified

Verified

Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11
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STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 177 POINT: 3 COORDINATE: x=0.66L=151m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z
¥

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00
b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2
tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4
tf=9 mm Wply=221000 mm3 Wplz=44600 mm3
INTERNAL FORCES AND CAPACITIES:
N,Ed = 21.78 kN My,Ed = -4.09 kN*m Mz,Ed =-0.25 kN*m Vy,Ed = 0.17 kN
Nc,Rd = 669.75 kN My,Ed,max = -8.83 KN*m Mz,Ed,max =-0.25 kN*m Vy,T,Rd = 264.84 kN
Nb,Rd = 516.66 kN My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 kN*m Vz,Ed = -4.80 kN
MN,y,Rd =51.94 kN*m  MN,z,Rd = 10.48 kN*m  Vz,T,Rd = 189.68 kN
Mb,Rd = 40.45 kKN*m Tt,Ed = -0.01 KN*m
Class of section =1
Al iI
' LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 63.19 kKN*m Curve,LT-b XLT =0.76
Lerlow=2.31m Lam LT =091 fi,LT =0.89 XLT,mod =0.78
BUCKLING PARAMETERS:
— —
About y axis: About z axis:
Ly=231m Lam_y=0.30 Lz=231m Lam_z=0.72
Lery=231m Xy =0.98 Lcr,z=151m Xz=0.77
Lamy =27.94 kyy =1.01 Lamz = 67.76 kyz =0.80

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.03<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd = 0.08 <1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd =0.02 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.03 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd =0.00< 1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd =0.03< 1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gMO0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sgrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 27.94 < Lambda,max = 210.00 Lambda,z = 67.76 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd = 0.22 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.27 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.18 < 1.00 (6.3.3.(4))
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LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0 mm < uy max = L/200.00 = 12 mm Verified
Governing Load Case: 15 SLS:CHR /3/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50 + 5*0.60
uz=0mm < uz max = L/200.00 =12 mm Verified

Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

STEEL DESIGN

CODE: EN 1993-1:2005/A1:2014, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 178 POINT: 3 COORDINATE: x=1.00L=0.72m

LOADS:
Governing Load Case: 9 ULS/1/ 1*1.35+ 2*1.35 + 3*1.50 + 4*0.75

MATERIAL:
S235 (S235)  fy=235.00 MPa

Z
¥

SECTION PARAMETERS: IPE 200

h=200 mm gM0=1.00 gM1=1.00

b=100 mm Ay=1960 mm?2 Az=1402 mm2 Ax=2850 mm2

tw=6 mm ly=19400000 mm4 12=1420000 mm4 Ix=70200 mm4

tf=9 mm Wply=221000 mm3 Wplz=44600 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 21.78 KN My,Ed = -14.62 kN*m Mz,Ed =0.71 KN*m Vy,Ed =-0.64 kN

Nc,Rd = 669.75 kN My,Ed,max = -14.62 KN*m Mz,Ed,max=0.71 kN*m  Vy,T,Rd=

264.84 KN

Nb,Rd = 634.88 kN My,c,Rd = 51.94 KN*m Mz,c,Rd = 10.48 kKN*m  Vz,Ed =-9.05 kN
MN,y,Rd =51.94 kN*m  MN,z,Rd = 10.48 kN*m  Vz,T,Rd = 189.68 kN
Mb,Rd = 51.94 kN*m Tt,Ed = -0.01 KN*m

Class of section =1
Al iI
; LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 417.00 KN*m Curve,LT-b XLT =1.00

Lcr,low=0.72 m Lam LT =0.35 fi,LT =0.54 XLT,mod = 1.00

BUCKLING PARAMETERS:

— —
About y axis: About z axis:

Ly=0.72m Lam_y =0.09 Lz=0.72m Lam_z=0.34

Lery=0.72m Xy =1.00 Lcr,z=0.72m Xz =0.95

Lamy =8.73 kyy = 0.99 Lamz = 32.26 kyz = 0.67

VERIFICATION FORMULAS:
Section strength check:
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N,Ed/Nc,Rd =0.03<1.00 (6.2.4.(1))

My,Ed/MN,y,Rd =0.28 <1.00 (6.2.9.1.(2))

Mz,Ed/MN,z,Rd = 0.07 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 2.00 + (Mz,Ed/MN,z,Rd)*1.00 = 0.15<1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd=0.00<1.00 (6.2.6-7)

Vz,Ed/Vz,T,Rd=0.05<1.00 (6.2.6-7)

Tau,ty,Ed/(fy/(sqrt(3)*gM0)) = 0.01 < 1.00 (6.2.6)

Tau,tz,Ed/(fy/(sqrt(3)*gM0)) =0.01 < 1.00 (6.2.6)

Global stability check of member:

Lambda,y = 8.73 < Lambda,max = 210.00 Lambda,z = 32.26 < Lambda,max = 210.00 STABLE
My,Ed,max/Mb,Rd =0.28 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.36 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.25< 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Deflections (LOCAL SYSTEM):

uy =0mm < uy max = L/200.00 =4 mm Verified
Governing Load Case: 15 SLS:CHR /1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50
uz=0mm < uz max = L/200.00 =4 mm Verified

Governing Load Case: 15 SLS:CHR/1/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.50

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11

Connection Verification

Autodesk Robot Structural Analysis Professional 2020 OK

Design of fixed beam-to-beam connection -
atio

EN 1993-1-8:2005/AC:2009 0.26
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GENERAL
Connection no.: 9
Connection name: Beam-Beam
Structure node: 129
Structure bars: 155, 156
GEOMETRY
LEFT SIDE
BEAM
Section: IPE 200
Bar no.: 155
o= -180.0 [Deg] Inclination angle
hy = 200 [mm] Height of beam section
byl = 100 [mm] Width of beam section
twol = 6 [mm] Thickness of the web of beam section
tip = 9 [mm] Thickness of the flange of beam section
Mol = 12 [mm] Radius of beam section fillet
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o= -180.0  [Deg] Inclination angle
Ap = 2850  [mm?  Cross-sectional area of a beam
o) = 19400000 [mm?*  Moment of inertia of the beam section

Material: S 235

fyp = 235.00 [MPa] Resistance
RIGHT SIDE
BEAM

Section: IPE 200

Bar no.: 156

o= -0.0 [Deg] Inclination angle

hpr = 200 [mm] Height of beam section

bor = 100 [mm] Width of beam section

twor = 6 [mm] Thickness of the web of beam section
tior = 9 [mm] Thickness of the flange of beam section
Mor = 12 [mm] Radius of beam section fillet

Apr = 2850 [mm?]  Cross-sectional area of a beam

Ixor = 19400000 [mm*  Moment of inertia of the beam section

Material: S 235

fyo = 235.00 [MPa] Resistance

BOLTS

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

d= 20 [mm]  Bolt diameter

Class = 8.8 Bolt class

Fird = 141.12 [kN] Tensile resistance of a bolt

Ny = 2 Number of bolt columns

ny = 2 Number of bolt rows

hy = 50 [mm] Distance between first bolt and upper edge of front plate

Horizontal spacing ey = 67 [mm]

Vertical spacing p; = 120 [mm]

PLATE
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hpr = 220 [mm]
bpr = 120 [mm]
tpr = 15 [mm]

Material: S 235

fypr = 235.00  [MPa]

FILLET WELDS

aw = 4 [mm]

ar = 4 [mm]

MATERIAL FACTORS

Mo = 1.00
L = 1.00
vz = 1.25
s = 1.25
LOADS

Plate height
Plate width

Plate thickness

Resistance

Web weld

Flange weld

Partial safety factor
Partial safety factor
Partial safety factor

Partial safety factor

[2.2]
[2.2]
[2.2]

[2.2]

Ultimate limit state

Case: 9: ULS /1/ 1*1.35 +

Mb1,Ed = 8.83  [KN*m]
Vb1,ed = 7.04 [kN]
Np1ed = -21.78 [kN]
RESULTS

2*1.35 + 3*1.50 + 4*0.75

Bending moment in the right beam
Shear force in the right beam

Axial force in the right beam

BEAM RESISTANCES

COMPRESSION
Ap = 2850 [mmz]

Neb,rd = Ab fyb / Ymo

Nep rd = 669.75  [kN]
SHEAR
Awp = 1402 [mm?]

VCb,Rd = Avb (fyb / \/3) / Ymo

VebRd = 190.17 [kN]

Area

Design compressive resistance of the section

Shear area

Design sectional resistance for shear

EN1993-1-1:[6.2.4]

EN1993-1-1:[6.2.4]

EN1993-1-1:[6.2.6.(3)]

EN1993-1-1:[6.2.6.(2)]
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Vb1,ed / Vebra < 1,0 0.04 < 1.00 verified (0.04)

BENDING - PLASTIC MOMENT (WITHOUT BRACKETS)

Woip = 221000  [mm?®  Plastic section modulus EN1993-1-1:[6.2.5.(2)]
M,pi,rd = Whib fyb / Ymo
Mp,pird = 51.94  [kN*m] Plastic resistance of the section for bending (without stiffeners) EN1993-1-1:[6.2.5.(2)]

BENDING ON THE CONTACT SURFACE WITH PLATE OR CONNECTED ELEMENT

Wi = 221000 [mm?3] Plastic section modulus EN1993-1-1:[6.2.5]
Mecb,rd = Wi fyb / ymo
MebRd = 51.94 [kN*m] Design resistance of the section for bending EN1993-1-1:[6.2.5]

FLANGE AND WEB - COMPRESSION

Mcbrd = 51.94 [kN*m] Design resistance of the section for bending EN1993-1-1:[6.2.5]
hs = 192 [mm] Distance between the centroids of flanges [6.2.6.7.(1)]
Feo,rd = Mcbra / hi
Fetord = 271.20 [kN] Resistance of the compressed flange and web [6.2.6.7.(1)]
GEOMETRICAL PARAMETERS OF A CONNECTION
EFFECTIVE LENGTHS AND PARAMETERS - FRONT PLATE
Nr m Mx e ex p leff,cp leff,nc leff,1 leff,2 leffcp.g leffnc,g letf,1, letf,2,
1 26 - 26 - 120 165 151 151 151 203 142 142 142
2 26 - 26 - 120 165 138 138 138 203 129 129 129
m — Bolt distance from the web
my — Bolt distance from the beam flange
e — Bolt distance from the outer edge
ex — Bolt distance from the horizontal outer edge
p — Distance between bolts
leicp  — Effective length for a single bolt in the circular failure mode
letne  — Effective length for a single bolt in the non-circular failure mode
lera ~ — Effective length for a single bolt for mode 1
le2  — Effective length for a single bolt for mode 2
lefi,cp,g  — Effective length for a group of bolts in the circular failure mode
lefinc,g — Effective length for a group of bolts in the non-circular failure mode
lei,n,g — Effective length for a group of bolts for mode 1
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m — Bolt distance from the web

lei g — Effective length for a group of bolts for mode 2

CONNECTION RESISTANCE FOR COMPRESSION

Nj,rd = Min ( Neo,rd )
Nj,ra = 669.75 [kN] Connection resistance for compression

Nb1,ed / Njra < 1,0 0.03 < 1.00

CONNECTION RESISTANCE FOR BENDING

Fird = 141.12 [KN] Bolt resistance for tension

Bprd = 244.29 [kN] Punching shear resistance of a bolt
Fiic,ra  — column flange resistance due to bending

Fiwe,rd  — COlumn web resistance due to tension

Fiepra — resistance of the front plate due to bending

Fiwbra — resistance of the web in tension

Fifcrd = Min (Frifcrd » Fr2fcrd s FT31c,Rd)

Ftwe,rd = © Defttwe twe fye / ymo

Ftep,rd = Min (Fr.1.eprd » Fr.2.ep,Rd » FT.3,ep,Rd)

Ftwb,Rd = Defttwb twb fyb / ymo

RESISTANCE OF THE BOLT ROW NO. 1

Ft1,rd.comp - FOormula Ft1,Rd,comp
Ft1,rda = Min (Fu,rd,comp) 199.07
Ftep,ra@) = 217.38 217.38
Ftwb,rd) = 199.07 199.07
Bp,rd = 488.58 488.58
Fe,brd = 271.20 271.20

RESISTANCE OF THE BOLT ROW NO. 2

Ft2,rd,comp - Formula Ft2,Rd,comp
Fio,rd = Min (Fi2,rd,comp) 72.14
Ftep,rd@) = 210.77 210.77
Fewb,rd2) = 181.74 181.74
Bp,ra = 488.58 488.58

[6.2]

verified (0.03)

[Table 3.4]

[Table 3.4]

[6.2.6.4] , [Tab.6.2]
[6.2.6.3.(1)]
[6.2.6.5] , [Tab.6.2]

[6.2.6.8.(1)]

Component

Bolt row resistance

Front plate - tension

Beam web - tension

Bolts due to shear punching

Beam flange - compression

Component

Bolt row resistance
Front plate - tension
Beam web - tension

Bolts due to shear punching
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Ftj,Ed,m

Ft2,rd,comp - Formula Ft2,Rd,comp

Feford - X1t Fjra = 271.20 - 199.07 72.14

Freprd@+1) - 21* Fira = 419.06 - 199.07 220.00

Fiwb,rd2 + 1) - 21° Fijra = 356.99 - 199.07 157.92

SUMMARY TABLE OF FORCES

Nr h; Fij,rd Ft.fc.rd Ftwe,Rd Ftep.Rd
1 156 199.07 - - 217.38
2 36 72.14 - - 210.77

CONNECTION RESISTANCE FOR BENDING M;jrd

Mjrd = 2 hj FyRrd

Mijrd = 33.58 [kN*m]  Connection resistance for bending

Mb1.ed/ Mjrda < 1,0 0.26 < 1.00

CONNECTION RESISTANCE FOR SHEAR

oy = 0.60 Coefficient for calculation of Fy rd

Fvrd = 120.64 [kN] Shear resistance of a single bolt

Firdmax = 141.12 [kN] Tensile resistance of a single bolt

Fb.Rd,int = 216.00 [kN] Bearing resistance of an intermediate bolt

Fb,Rd,ext = 108.65 [kN] Bearing resistance of an outermost bolt
Nr Ftj,rd,N Ftj,Ed,N Ftj,rd.Mm
1 282.24 -10.89 199.07 52.34
2 282.24 -10.89 72.14 18.96

Firan — Bolt row resistance for simple tension
Fijean — Force due to axial force in a bolt row
Fyrdam — Bolt row resistance for simple bending
Fijeam — Force due to moment in a bolt row
Fijea«  — Maximum tensile force in a bolt row
Fvyra — Reduced bolt row resistance

Fi,ean = Njed Firan / Njrd

Fi,eam = Mjed Frdm / Mjrd

Fied = Fiean + Fieam

Fyi,rd = Min (nh Fyed (1 - Fyed (1.4 Nk Fird,max), Nh Fyrd , Nh Ford))

Component

Beam flange - compression

Front plate - tension - group

Beam web - tension - group

Ftwb,Rd
199.07

181.74

verified

41.44

Ft,rd BpRd

282.24 488.58

282.24 488.58

Fi,Ed

[6.2]

(0.26)

[Table 3.4]
[Table 3.4]
[Table 3.4]
[Table 3.4]

[Table 3.4]

Fvj,rd
215.97

236.34
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VjRrd = Nh 21" Fyjrd

Vj,Rd: 452 .31

[kN]

Vb1,ed/ Vira < 1,0

WELD RESISTANCE

Ay = 2635 [mm?]
Ay = 1363 [mm?]
Awz = 1272 [mmz]
lwy = 15516176 [mm4]
Clma=Timax = —46.89 [MPa]
G1=T, = -37.83 [MPa]
= 5.54 [MPa]
Bw = 0.80

\/[GLmaxz + 3*(TLmax2)] < fu/(BW*YMZ)
V[o12 + 3*(t.2+12)] < ful (Bu*ym2)

oL < O.g*fu/ymz

CONNECTION STIFENESS

twash = 4 [mm]
Phead = 14 [mm]
hnut = 20 [mm]
Ly = 49 [mm]
k1o = 8 [mm]

STIFFNESSES OF BOLT ROWS

Nr hj
1 156
2 36

Ketj = 1/ (33> (1/ki))
Zeq = Y Kertj N 1 3 Kerrj

Zeq = 134 [mm]

Connection resistance for shear

0.02 < 1.00

Area of all welds
Area of horizontal welds

Area of vertical welds

verified

Moment of inertia of the weld arrangement with respect to the hor. axis

Normal stress in a weld

Stress in a vertical weld

Tangent stress

Correlation coefficient
93.77 < 360.00
76.27 < 360.00

46.89 < 259.20

Washer thickness
Bolt head height
Bolt nut height
Bolt length

Stiffness coefficient of bolts

ks ka ks

24

22

Equivalent force arm

Sum

verified
verified

verified

Keff Keftj hj

915

750

[Table 3.4]
[Table 3.4]

(0.02)

[4.5.3.2(2)]
[4.5.3.2(2)]
[4.5.3.2(2)]
[4.5.3.2(5)]
[4.5.3.2(6)]
[4.5.3.2(5)]
[4.5.3.2(5)]
[4.5.3.2(7)]

(0.26)

(0.21)

(0.18)

[6.2.6.3.(2)]
[6.2.6.3.(2)]
[6.2.6.3.2)]
[6.2.6.3.2)]

[6.3.2.(1)]

Kettj hj?

122702

116792

5910

[6.3.3.1.(2)]

[6.3.3.1.(3)]
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keq = Z keff'j hj / Zeq

Keq = 7 [mm] Equivalent stiffness coefficient of a bolt arrangement [6.3.3.1.(1)]
Syt = E Zeg? Keq [6.3.1.(4)]
Sjini = 25767.37 [kN*m] Initial rotational stiffness [6.3.1.(4)]
w= 1.00 Stiffness coefficient of a connection [6.3.1.(6)]
S = Sjni/ 1 [6.3.1.(4)]
Sj= 25767.37 [kN*m] Final rotational stiffness [6.3.1.(4)]
Connection classification due to stiffness.
Sjrig = 14139.70 [kN*m] Stiffness of a rigid connection [5.2.2.5]
Sjpin = 883.73 [kN*m] Stiffness of a pinned connection [5.2.2.5]
Sjini > Sjig RIGID
WEAKEST COMPONENT:
BEAM FLANGE AND WEB - COMPRESSION
Connection conforms to the code Ratio| 0.26
Connection Verification
Autodesk Robot Structural Analysis Professional 2020 K
Fixed column base design
Eurocode 3: EN 1993-1-8:2005/AC:2009 + CEB Design Guide: Design of Ratio
fastenings in concrete 026
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GENERAL

!

1000

“+
“+
&
-+

—

Connection no.:

Connection name:

Structure node:

Structure bars:

2

Fixed column base

14

12

GEOMETRY

COLUMN

Section: QH 150x150x5

Barno.. 12

Le = 3.60 [m] Column length

o= 0.0 [Deg] Inclination angle

he = 150 [mm] Height of column section

bt = 150 [mm] Width of column section

twe = 5 [mm] Thickness of the web of column section
tee = 5 [mm] Thickness of the flange of column section
re = 5 [mm] Radius of column section fillet

Ac = 2870 [mm?  Cross-sectional area of a column
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Lc= 3.60 [m]
lye = 10020000  [mm?]
Material: S 235

fye = 235.00  [MPa]

fuc = 360.00 [MPa]

COLUMN BASE

lpa = 330 [mm]
bpa = 330 [mm]
tpa = 30 [mm]

Material: S 235

fypd = 235.00  [MPa]
fupd = 360.00  [MPa]
ANCHORAGE

Column length

Moment of inertia of the column section

Resistance

Yield strength of a material

Length
Width

Thickness

Resistance

Yield strength of a material

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

Class = 8.8
fyp = 640.00  [MPq]
fup = 800.00  [MP4q]
d= 30 [mm]
As= 561  [mm?
A, = 707 [mm?]
Nn = 2
Ny = 2

Horizontal spacing eni = 250
Vertical spacing ev; = 250

Anchor dimensions

L= 100 [mm]
L, = 550 [mm]
Ls = 100 [mm]

Anchor plate
d= 100 [mm]

tp = 15 [mm]

Anchor class

Yield strength of the anchor material

Tensile strength of the anchor material

Bolt diameter

Effective section area of a bolt

Area of bolt section
Number of bolt columns
Number of bolt rows
[mm]

[mm]

Diameter

Thickness

Date : 22/05/21

Page : 243




Autodesk Robot Structural Analysis Professional 2020

Author: Ing. Pavol Kohutiar

File: Ocelova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

Material: S 235

fy = 235.00  [MPa]
Washer

lwa = 60 [mm]
Pwa = 60 [mm]
twa = 15 [mm]

MATERIAL FACTORS

o = 1.00
2 = 1.25
Yo = 1.50

SPREAD FOOTING

Resistance

Length
Width

Thickness

Partial safety factor
Partial safety factor

Partial safety factor

L= 1250 [mm] Spread footing length

B = 1250 [mm] Spread footing width

H= 1000 [mm] Spread footing height

Concrete

Class C20/25

fox = 20.00 [MPa]  Characteristic resistance for compression
Grout layer

tg = 30 [mm] Thickness of leveling layer (grout)

fokg = 12.00 [MPa] Characteristic resistance for compression
Cia = 0.30 Coeff. of friction between the base plate and concrete
WELDS

ap = 5 [mm] Footing plate of the column base

LOADS

Case: 9: ULS /9/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 8%0.90
Njed = 3.78 [kN] Axial force

ViEdy = -4.06 [kN] Shear force

Viedz = 0.41 [kN] Shear force

Miedy = -0.41 [kN*m] Bending moment

Mied,z = -6.34 [kKN*m] Bending moment
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RESULTS

COMPRESSION ZONE

COMPRESSION OF CONCRETE
foq = 13.33 [MPa] Design compressive resistance
fi= 26.67  [MPa]  Design bearing resistance under the base plate

¢ = tp V(fyp/(3*F*ymo))

c= 51 [mm] Additional width of the bearing pressure zone

bett = 108 [mm] Effective width of the bearing pressure zone under the flange
lets = 253 [mm] Effective length of the bearing pressure zone under the flange
Aco = 27264 [mm? Area of the joint between the base plate and the foundation
Aci= 245380 [mm? Maximum design area of load distribution

Frau = Aco*fcd*\/(Acll Aco) < 3*Aco*fea
Frau = 1090.58 [kN] Bearing resistance of concrete

B = 0.67 Reduction factor for compression

fia = Bi*Frau/(Der*ler)

fia = 26.67 [MPa]  Design bearing resistance

Acy = 277264 [mm?] Bearing area for bending My

Acz = 27264 [mm?] Bearing area for bending Mz

Ferdi = Ac,i*fia

Ferdy = 727.05 [kN] Bearing resistance of concrete for bending My
FeRrdz = 727.05 [kN] Bearing resistance of concrete for bending Mz

COLUMN FLANGE AND WEB IN COMPRESSION

CL = 1.00 Section class

Wiy = 156000  [mm®  Plastic section modulus

Mcray = 36.66 [kN*m] Design resistance of the section for bending
hy = 145 [mm] Distance between the centroids of flanges

Fe.fc,rdy = Mc,Rrdy / hf,y

Feferdy=  252.83 [kN] Resistance of the compressed flange and web
Wiz = 156000 [mm3  Plastic section modulus

Mcrdz = 36.66 [kN*m] Design resistance of the section for bending
hi, = 145 [mm] Distance between the centroids of flanges

EN 1992-1:[3.1.6.(1)]

[6.2.5.(7)]

[6.2.5.(4)]
[6.2.5.(3)]
[6.2.5.(3)]
EN 1992-1:(6.7.(3)]

EN 1992-1:[6.7.(3)]

EN 1992-1:[6.7.(3)]

[6.2.5.(7)]

[6.2.5.(7)]

[6.2.8.3.(1)]

[6.2.8.3.(1)]

[6.2.8.3.(1)]

[6.2.8.3.(1)]

EN 1993-1-1:[5.5.2]
EN1993-1-1:[6.2.5.(2)]
EN1993-1-1:[6.2.5]

[6.2.6.7.(1)]

[6.2.6.7.(1)]
EN1993-1-1:[6.2.5.(2)]
EN1993-1-1:[6.2.5]

[6.2.6.7.(1)]
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Fc,fc,Rd,z = Mc,Rd,z / hf,z

Fefcrdz = 252.83 [kN] Resistance of the compressed flange and web [6.2.6.7.(1)]
RESISTANCES OF SPREAD FOOTING IN THE COMPRESSION ZONE

Fcrdy = Min(Fe rdy:Fe.fcRrdy)

Fcray = 252.83 [kN] Resistance of spread footing in the compression zone [6.2.8.3]
Fcrdz = Min(Fe rd,z Fe.ferdz)

Fcrdaz = 252.83 [kN] Resistance of spread footing in the compression zone [6.2.8.3]
TENSION ZONE

STEEL FAILURE

Ap = 561 [mm?  Effective anchor area [Table 3.4]
fup = 800.00 [MPa]  Tensile strength of the anchor material [Table 3.4]
Beta = 0.85 Reduction factor of anchor resistance [3.6.1.(3)]
Firas1 = beta*0.9%fup*Anlymz

Firds1 = 274.67 [kN] Anchor resistance to steel failure [Table 3.4]
YMs = 1.20 Partial safety factor CEB [3.2.3.2]
fyb = 640.00 [MPa] Yield strength of the anchor material CEB [9.2.2]
FtRras2 = fyo*Ablyms

Firdas2 = 299.20 [kN] Anchor resistance to steel failure CEB[9.2.2]

Ftrd,s = Min(Ftrds1,FtRrds2)

Firds = 274.67 [kN]

PULL-OUT FAILURE

Anchor resistance to steel failure

fox = 20.00 [MPa] Characteristic compressive strength of concrete EN 1992-1:[3.1.2]
An= 7147 [mm?  Bearing area of the head CEB [15.1.2.3]
Pk = 140.00 [MPa] Characteristic strength of concrete (pull-out) CEB [15.1.2.3]
YMp = 2.16 Partial safety factor CEB [3.2.3.1]
Firdp = P*Anfymp

Firap = 248.16 [kN] Design uplift capacity CEB [9.2.3]
CONCRETE CONE FAILURE

het = 333 [mm] Effective anchorage depth CEB [9.2.4]

NRk,co - 9_O[NO.S/mmO.S]*fckO.S*hefl.S
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Nrk,c® = 244.95 [kN] Characteristic resistance of an anchor

SerN = 1000 [mm] Critical width of the concrete cone

CorN = 500 [mm] Critical edge distance

Acno = 1000000 [mm?] Maximum area of concrete cone

Acn = 625000 [mm?  Actual area of concrete cone

wanN = Acn/Acno

YAN = 0.63 Factor related to anchor spacing and edge distance
c= 500 [mm] Minimum edge distance from an anchor

ysn =0.7 + 0.3*c/cen = 1.0

1.0 Factor taking account the influence of edges of the concrete member on the distribution of stresses in the

VN = 0 concrete

1.0 N . .
“_’ec'N o Factor related to distribution of tensile forces acting on anchors

YreN = 0.5+ hef[mm]/ZOO <1.0

Yren = 1.00 Shell spalling factor
WYuern =1-00 Factor taking into account whether the anchorage is in cracked or non-cracked concrete
YMc= 2-16 Partial safety factor

Ft,Rd,c = NRk,co*\llA,N*\Vs,N*\lfec,N*\llre,N*\Vucr,N/YMc

FtRrdc = 70.88 [kN] Design anchor resistance to concrete cone failure
SPLITTING FAILURE
het = 520 [mm] Effective anchorage depth

NRk,co - g_O[NO.S/mmO.S]*fcko.S*hefl.S

Nric = 477.27 [kN] Design uplift capacity

SerN = 1040 [mm] Critical width of the concrete cone

CerN = 520 [mm] Critical edge distance

Acno = 1081600 [mm?  Maximum area of concrete cone

AcN = 637500 [mm?  Actual area of concrete cone

yaN = Acn/AcNo

YAN = 0.59 Factor related to anchor spacing and edge distance
c= 500 [mm] Minimum edge distance from an anchor

ysn =0.7 +0.3*c/cen = 1.0

CEB [9.2.4]
CEB [9.2.4]
CEB [9.2.4]
CEB [9.2.4]

CEB [9.2.4]

CEB [9.2.4]

CEB [9.2.4]

CEB
[9.2.4]

CEB
[9.2.4]

CEB [9.2.4]
CEB [9.2.4]

CEB[3.2.3.1]

EN 1992-1:[8.4.2.(2)]

CEB [9.2.5]

CEB [9.2.5]
CEB [9.2.5]
CEB [9.2.5]
CEB [9.2.5]

CEB [9.2.5]

CEB [9.2.5]

CEB [9.2.5]
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_ 0.9 Factor taking account the influence of edges of the concrete member on the distribution of stresses in the CEB
VsN="" 9 concrete [9.2.5]
\:VeC'N L 8 Factor related to distribution of tensile forces acting on anchors [9(32E5Ei
Yren = 0.5 + hefmm]/200 < 1.0
Yren = 1.00 Shell spalling factor CEB[9.2.5]
Yuern =100 Factor taking into account whether the anchorage is in cracked or non-cracked concrete CEB[9.2.5]
whn = (h/(2%he))?2 < 1.2
WhN = 0.97 Coeff. related to the foundation height CEB [9.2.5]
YMsp = 2.16 Partial safety factor CEB [3.2.3.1]
Firdsp = NRic*WaNWs N*Wee N¥Wre N Wuer, N Wh N YM,sp
FtRrdsp = 125.41 [kN] Design anchor resistance to splitting of concrete CEB[9.2.5]
TENSILE RESISTANCE OF AN ANCHOR
Firda = Min(Fird,s , Frirdp » Firde » Frrdsp)

Ftra = 70.88 [kN] Tensile resistance of an anchor

BENDING OF THE BASE PLATE

Bending moment Mjed,y

leff1 = 165 [mm] Effective length for a single bolt for mode 1 [6.2.6.5]
leti2 = 165 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]
m = 71 [mm] Distance of a bolt from the stiffening edge [6.2.6.5]
Mpl,1,Rd = 8.72 [kN*m] Plastic resistance of a plate for mode 1 [6.2.4]
Mpi,2,Rd = 8.72 [kN*m] Plastic resistance of a plate for mode 2 [6.2.4]
FriRrd = 493.53 [kN] Resistance of a plate for mode 1 [6.2.4]
Frard = 200.09 [kN] Resistance of a plate for mode 2 [6.2.4]
Fr3Rrd = 141.75 [kN] Resistance of a plate for mode 3 [6.2.4]
Ftplrdy = MiN(Fr1,rd , FT2Rd , FT1,3Rd)

Fipirdy = 141.75 [kN] Tension resistance of a plate [6.2.4]
Bending moment M;jked..

lef1 = 165 [mm] Effective length for a single bolt for mode 1 [6.2.6.5]
lefr,2 = 165 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]
m = 71 [mm] Distance of a bolt from the stiffening edge [6.2.6.5]
Mol,1,Rd = 8.72 [kN*m] Plastic resistance of a plate for mode 1 [6.2.4]
Mpi,2.Rd = 8.72 [kN*m] Plastic resistance of a plate for mode 2 [6.2.4]
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lefr,1 = 165 [mm] Effective length for a single bolt for mode 1
Frird = 493.53 [kN] Resistance of a plate for mode 1
Fr2Rrd = 200.09 [kN] Resistance of a plate for mode 2
FraRrd = 141.75 [kN] Resistance of a plate for mode 3

Ftpi,rdz = MiN(Fr.1rd , FT2,Rd » FT,3,RA)

Fipiraz =  141.75 [kN] Tension resistance of a plate

RESISTANCES OF SPREAD FOOTING IN THE TENSION ZONE

Njrd = 283.51 [kN] Resistance of a spread footing for axial tension
Frrdy = Ftpirdy

Frrdy = 141.75 [kN] Resistance of a column base in the tension zone
Frrdz = FtpiRrdz

FrRraz = 141.75 [kN] Resistance of a column base in the tension zone

CONNECTION CAPACITY CHECK

Njed / Njra < 1,0 (6.24) 0.01 < 1.00 verified
ey = 109 [mm] Axial force eccentricity

Zey = 73 [mm] Lever arm FcRray

Ziy = 125 [mm] Lever arm Frray

MiRrdy = 16.50 [kN*m]  Connection resistance for bending

Migdy / Mjray < 1,0 (6.23) 0.02 < 1.00 verified
e, = 1674 [mm] Axial force eccentricity

Zez = 73 [mm]  Lever arm FcRra,

Ziz= 125 [mm]  Lever arm Frrdz

MjRrdz = 26.83 [kN*m]  Connection resistance for bending

Mijgd,z / Mjrdz < 1,0 (6.23) 0.24 < 1.00 verified
Migdy / Mjrdy + Mjgdz / Mjraz < 1,0 0.26 < 1.00 verified
SHEAR

BEARING PRESSURE OF AN ANCHOR BOLT ONTO THE BASE PLATE

Shear force VjEedy

ogy =0.42 Coeff. taking account of the bolt position - in the direction of shear
apy =0.42 Coeff. for resistance calculation F1 yp rd
kiy=1.80 Coeff. taking account of the bolt position - perpendicularly to the direction of shear

[6.2.6.5]
[6.2.4]
[6.2.4]

[6.2.4]

[6.2.4]

[6.2.8.3]

[6.2.8.3]

[6.2.8.3]

(0.01)
[6.2.8.3]
[6.2.8.1.(2)]
[6.2.8.1.(3)]
[6.2.8.3]
(0.02)
[6.2.8.3]
[6.2.8.1.(2)]
[6.2.8.1.(3)]
[6.2.8.3]
(0.24)

(0.26)

[Table 3.4]
[Table 3.4]

[Table 3.4]
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Fl,vb,Rd,y = kl,y*ab,y*fup*d*tp / Ym2

Fiw,ray =194.40 [kN] Resistance of an anchor bolt for bearing pressure onto the base plate

Shear force Vjed,z

gy =0. 42
oy =0. 42

ki,=1.80

Coeff. taking account of the bolt position - in the direction of shear
Coeff. for resistance calculation F1 b rd

Coeff. taking account of the bolt position - perpendicularly to the direction of shear

FivbRrdz = kl,z*(lb,z*fup*d*tp [ ym2

Fl,vb,Rd,z =194.40

[kN] Resistance of an anchor bolt for bearing pressure onto the base plate

SHEAR OF AN ANCHOR BOLT

op = 0.25 Coeff. for resistance calculation Fz vb,rd

Aw = 707  [mm?  Area of bolt section

fup = 800.00 [MPa] Tensile strength of the anchor material

™2 = 1.25 Partial safety factor

F2.ub,rd = ob*fun*Avblymz

F2vbRrd = 112.19 [kN] Shear resistance of a bolt - without lever arm

om = 2.00 Factor related to the fastening of an anchor in the foundation
Mgks = 2.40 [kN*m] Characteristic bending resistance of an anchor

lsm = 60 [mm] Lever arm length

YMs = 1.20 Partial safety factor

Fv,Rd,sm = U-M*MRk,s/(lsm*YMs)

Fv,rdsm =

66.

54 [kN] Shear resistance of a bolt - with lever arm

CONCRETE PRY-OUT FAILURE

NRric = 153.
k3: 2.
YMme = 2.

09 [kN] Design uplift capacity
00 Factor related to the anchor length
16 Partial safety factor

Fv,rd,cp = K3*NRri,c/yme

FvRrdcp =

141.

75 [kN] Concrete resistance for pry-out failure

CONCRETE EDGE FAILURE

Shear force VjEedy

VRk,c,yo 315.5[kN
= 6 ]

yavy= 0.67

Characteristic resistance of an anchor

Factor related to anchor spacing and edge distance

[6.2.2.(7)]

[Table 3.4]
[Table 3.4]

[Table 3.4]

[6.2.2.(7)]

[6.2.2.(7)]
[6.2.2.(7)]
[6.2.2.(7)]

[6.2.2.(7)]

16.2.2.(7)]
CEB[9.3.2.2]
CEB[9.3.2.2]
CEB[9.3.2.2]

CEB[3.2.3.2]

CEB [9.3.1]

CEB [9.2.4]

CEB [9.3.3]

CEB [3.2.3.1]

CEB [9.3.1]

CEB
[9.3.4.(3)]

CEB [9.3.4]
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VRk,c,yO 315.5[kN
= 6 ]

Whyy = 1.00

ysvy= 0.90

YeeVy 1,00
= in a group

Wavy= 1.00
Wuervy 1,00

we=  2.16

Characteristic resistance of an anchor

Factor related to the foundation thickness

Factor related to the influence of edges parallel to the shear load direction

Factor taking account a group effect when different shear loads are acting on the individual anchors

Factor related to the angle at which the shear load is applied

Factor related to the type of edge reinforcement used

Partial safety factor

FV,Rd,c,y = VRk,c,yo*\l-’A,V,y*\llh,V,y*\l-’s,V,y*\Ilec,V,y*\lla,v,y*\l!ucr,v,y/'YMc

FvRrdcy = 87.66 [kN]

Shear force VjEed,z

VRk,c,zo 315.5[k
= 6 ]
Yavz = 0.67

Whvz= 1.00

ysvz= 0.90

Veevz 1 g9 !
= in a group

Wovz= 1.00

WYucer,V,z 1.00

wme=  2.16

Concrete resistance for edge failure

N Characteristic resistance of an anchor
Factor related to anchor spacing and edge distance

Factor related to the foundation thickness

Factor related to the influence of edges parallel to the shear load direction
Factor taking account a group effect when different shear loads are acting on the individual anchors
Factor related to the angle at which the shear load is applied

Factor related to the type of edge reinforcement used

Partial safety factor

Fv,Rd,c,z = VRk,c,zo*\VA,V,z*\Vh,V,z*Ws,V,z*\lfec,V,z*\Vu,V,z*\Vucr,v,z/YMc

Furdez = 87.66  [KN]
SPLITTING RESISTANCE
Cia = 0.30

Negd = 0.00  [kN]

Fird = Ctd*Nc,Ed

Fira = 0.00 [kN]

Concrete resistance for edge failure

Coeff. of friction between the base plate and concrete

Compressive force

Slip resistance

CEB
[9.3.4.(3)]

CEB
[9.3.4.(c)]

CEB
[9.3.4.(d)]

CEB
[9.3.4.(e)]

CEB
[9.3.4.(f)]

CEB
[9.3.4.(g)]

CEB[3.2.3.1]

CEB [9.3.1]

CEB
[9.3.4.()]

CEB [9.3.4]

CEB
[9.3.4.(c)]

CEB
[9.3.4.(d)]

CEB
[9.3.4.(e)]

CEB
[9.3.4.(7)]

CEB
[9.3.4.(g)]

CEB [3.2.3.1]

CEB [9.3.1]

[6.2.2.(6)]

[6.2.2.(6)]

[6.2.2.(6)]
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SHEAR CHECK

Vj,Rd,y = nb*min(Fl,vb,Rd,y, F2,vb,Rd, Fv,Rd,sm, FV,Rd,pr Fv,Rd,c,y) + Ff,Rd
ViRrdy = 266.15 [kN] Connection resistance for shear

Viedy/ Virdy < 1,0 0.02 < 1.00 verified

Vj,Rd,z = nb*n‘lin(Fl,vb,Rd,z, F2,vb,Rd, Fv,Rd,sm, FV,Rd,pr Fv,Rd,c.z) + Ff,Rd

VjRrdz = 266.15 [kN] Connection resistance for shear
Vjedz /! Vjrdz 1,0 0.00 < 1.00 verified
Viedy/ Virdy * Vjedz/ Virdz < 1,0 0.02 < 1.00 verified

WELDS BETWEEN THE COLUMN AND THE BASE PLATE

GL= 33.17 [MPa]  Normal stress in a weld

1= 33.17 [MPa]  Perpendicular tangent stress

Ty = -2.71 [MPa]  Tangent stress parallel to V;eady

Tal = 0.27 [MPa] Tangent stress parallel to Vjed,.

Bw = 0.80 Resistance-dependent coefficient

o1/ (0.9%u/ym2)) < 1.0 (4.1) 0.13 < 1.00 verified
V(612 + 3.0 (tyi® + 112)) / (Ful(Pw*ym2))) < 1.0 (4.1) 0.18 < 1.00 verified
V(612 + 3.0 (tai? + 112)) | (ful (Bw*ym2))) < 1.0 (4.1) 0.18 < 1.00 verified

CONNECTION STIFENESS

Bending moment MjEedy
bett = 108 [mm] Effective width of the bearing pressure zone under the flange
let = 253  [mm] Effective length of the bearing pressure zone under the flange

kizy = Ec*V(De*le)/(1.275*E)

Kizy = 19 [mm] Stiffness coeff. of compressed concrete
lesf = 165 [mm] Effective length for a single bolt for mode 2
m = 71 [mm] Distance of a bolt from the stiffening edge

Kis,y = 0.850%ler*t,%/(M?3)

kisy = 11 [mm] Stiffness coeff. of the base plate subjected to tension
Ly = 330 [mm] Effective anchorage depth

kisy = 1.6*Ap/Lp

Kiey = 3 [mm] Stiffness coeff. of an anchor subjected to tension

CEB [9.3.1]

(0.02)

CEB [9.3.1]

(0.00)

(0.02)

[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]

(0.13)

(0.18)

(0.18)

[6.2.5.(3)]

[6.2.5.(3)]

[Table 6.11]

[6.2.6.5]

[6.2.6.5]

[Table 6.11]

[Table 6.11]

[Table 6.11]
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Aoy = 0.65 Column slenderness [5.2.2.5.(2)]
Sjiniy = 14234.96  [kN*m] Initial rotational stiffness [Table 6.12]
Sjrgy= 17535.00 [kN*m] Stiffness of a rigid connection [5.2.2.5]
Siiniy < Sirigy SEMI-RIGID [5.2.2.5.(2)]
Bending moment Mjed,z
kisz = Ec*V(Ac2)/(1.275*E)
Kizz = 19 [mm] Stiffness coeff. of compressed concrete [Table 6.11]
lets = 165 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]
m = 71 [mm] Distance of a bolt from the stiffening edge [6.2.6.5]
kis,» = 0.850ler*t,3/(M3)
kisz = 11 [mm] Stiffness coeff. of the base plate subjected to tension [Table 6.11]
Lp = 330 [mm] Effective anchorage depth [Table 6.11]
Kiez = 1.6*Ap/Lp
Kiez = 3 [mm] Stiffness coeff. of an anchor subjected to tension [Table 6.11]
Aoz = 0.65 Column slenderness [5.2.2.5.(2)]
Sjiniz= 15426.47  [kN*m] Initial rotational stiffness [6.3.1.(4)]
Sirgz= 17535.00 [kN*m] Stiffness of a rigid connection [5.2.2.5]
Siiniz < Sirigz SEMI-RIGID [5.2.2.5.(2)]
WEAKEST COMPONENT:
FOUNDATION - CONCRETE CONE PULL-OUT FAILURE
Connection conforms to the code Ratio| 0.26
Connection Verification

Autodesk Robot Structural Analysis Professional 2020 OK

Fixed column base design
Eurocode 3: EN 1993-1-8:2005/AC:2009 + CEB Design Guide: Design of Ratio
fastenings in concrete

0.26
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GENERAL

!

1000

“+
“+
&
-+

—

Connection no.:

Connection name:

Structure node:

Structure bars:

4

Fixed column base

13

11

GEOMETRY

COLUMN

Section: QH 150x150x5

Barno.: 11

Le = 3.60 [m] Column length

o= 0.0 [Deg] Inclination angle

he = 150 [mm] Height of column section

bt = 150 [mm] Width of column section

twe = 5 [mm] Thickness of the web of column section
tee = 5 [mm] Thickness of the flange of column section
re = 5 [mm] Radius of column section fillet

Ac = 2870 [mm?  Cross-sectional area of a column
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Lc= 3.60 [m]
lye = 10020000  [mm?]
Material: S 235

fye = 235.00  [MPa]

fuc = 360.00 [MPa]

COLUMN BASE

lpa = 330 [mm]
bpa = 330 [mm]
tpa = 30 [mm]

Material: S 235

fypd = 235.00  [MPa]
fupd = 360.00  [MPa]
ANCHORAGE

Column length

Moment of inertia of the column section

Resistance

Yield strength of a material

Length
Width

Thickness

Resistance

Yield strength of a material

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

Class = 8.8
fyp = 640.00  [MPq]
fup = 800.00  [MP4q]
d= 30 [mm]
As= 561  [mm?
A, = 707 [mm?]
Nn = 2
Ny = 2

Horizontal spacing eni = 250
Vertical spacing ev; = 250

Anchor dimensions

L= 100 [mm]
L, = 550 [mm]
Ls = 100 [mm]

Anchor plate
d= 100 [mm]

tp = 15 [mm]

Anchor class

Yield strength of the anchor material

Tensile strength of the anchor material

Bolt diameter

Effective section area of a bolt

Area of bolt section
Number of bolt columns
Number of bolt rows
[mm]

[mm]

Diameter

Thickness
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Material: S 235

fy = 235.00  [MPa]
Washer

lwa = 60 [mm]
Pwa = 60 [mm]
twa = 15 [mm]

MATERIAL FACTORS

o = 1.00
2 = 1.25
Yo = 1.50

SPREAD FOOTING

Resistance

Length
Width

Thickness

Partial safety factor
Partial safety factor

Partial safety factor

L= 1250 [mm] Spread footing length

B = 1250 [mm] Spread footing width

H= 1000 [mm] Spread footing height

Concrete

Class C20/25

fox = 20.00 [MPa]  Characteristic resistance for compression
Grout layer

tg = 30 [mm] Thickness of leveling layer (grout)

fokg = 12.00 [MPa] Characteristic resistance for compression
Cia = 0.30 Coeff. of friction between the base plate and concrete
WELDS

ap = 5 [mm] Footing plate of the column base

LOADS

Case: 9: ULS /9/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 8%0.90
Njed = 3.78 [kN] Axial force

ViEdy = -4.06 [kN] Shear force

Viedz = -0.41 [kN] Shear force

Miedy = 0.41 [kN*m] Bending moment

Mied,z = -6.34 [kKN*m] Bending moment
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RESULTS

COMPRESSION ZONE

COMPRESSION OF CONCRETE
foq = 13.33 [MPa] Design compressive resistance
fi= 26.67  [MPa]  Design bearing resistance under the base plate

¢ = tp V(fyp/(3*F*ymo))

c= 51 [mm] Additional width of the bearing pressure zone

bett = 108 [mm] Effective width of the bearing pressure zone under the flange
lets = 253 [mm] Effective length of the bearing pressure zone under the flange
Aco = 27264 [mm? Area of the joint between the base plate and the foundation
Aci= 245380 [mm? Maximum design area of load distribution

Frau = Aco*fcd*\/(Acll Aco) < 3*Aco*fea
Frau = 1090.58 [kN] Bearing resistance of concrete

B = 0.67 Reduction factor for compression

fia = Bi*Frau/(Der*ler)

fia = 26.67 [MPa]  Design bearing resistance

Acy = 277264 [mm?] Bearing area for bending My

Acz = 27264 [mm?] Bearing area for bending Mz

Ferdi = Ac,i*fia

Ferdy = 727.05 [kN] Bearing resistance of concrete for bending My
FeRrdz = 727.05 [kN] Bearing resistance of concrete for bending Mz

COLUMN FLANGE AND WEB IN COMPRESSION

CL = 1.00 Section class

Wiy = 156000  [mm®  Plastic section modulus

Mcray = 36.66 [kN*m] Design resistance of the section for bending
hy = 145 [mm] Distance between the centroids of flanges

Fe.fc,rdy = Mc,Rrdy / hf,y

Feferdy=  252.83 [kN] Resistance of the compressed flange and web
Wiz = 156000 [mm3  Plastic section modulus

Mcrdz = 36.66 [kN*m] Design resistance of the section for bending
hi, = 145 [mm] Distance between the centroids of flanges

EN 1992-1:[3.1.6.(1)]

[6.2.5.(7)]

[6.2.5.(4)]
[6.2.5.(3)]
[6.2.5.(3)]
EN 1992-1:(6.7.(3)]

EN 1992-1:[6.7.(3)]

EN 1992-1:[6.7.(3)]

[6.2.5.(7)]

[6.2.5.(7)]

[6.2.8.3.(1)]

[6.2.8.3.(1)]

[6.2.8.3.(1)]

[6.2.8.3.(1)]

EN 1993-1-1:[5.5.2]
EN1993-1-1:[6.2.5.(2)]
EN1993-1-1:[6.2.5]

[6.2.6.7.(1)]

[6.2.6.7.(1)]
EN1993-1-1:[6.2.5.(2)]
EN1993-1-1:[6.2.5]

[6.2.6.7.(1)]
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Fc,fc,Rd,z = Mc,Rd,z / hf,z

Fefcrdz = 252.83 [kN] Resistance of the compressed flange and web [6.2.6.7.(1)]
RESISTANCES OF SPREAD FOOTING IN THE COMPRESSION ZONE

Fcrdy = Min(Fe rdy:Fe.fcRrdy)

Fcray = 252.83 [kN] Resistance of spread footing in the compression zone [6.2.8.3]
Fcrdz = Min(Fe rd,z Fe.ferdz)

Fcrdaz = 252.83 [kN] Resistance of spread footing in the compression zone [6.2.8.3]
TENSION ZONE

STEEL FAILURE

Ap = 561 [mm?  Effective anchor area [Table 3.4]
fup = 800.00 [MPa]  Tensile strength of the anchor material [Table 3.4]
Beta = 0.85 Reduction factor of anchor resistance [3.6.1.(3)]
Firas1 = beta*0.9%fup*Anlymz

Firds1 = 274.67 [kN] Anchor resistance to steel failure [Table 3.4]
YMs = 1.20 Partial safety factor CEB [3.2.3.2]
fyb = 640.00 [MPa] Yield strength of the anchor material CEB [9.2.2]
FtRras2 = fyo*Ablyms

Firdas2 = 299.20 [kN] Anchor resistance to steel failure CEB[9.2.2]

Ftrd,s = Min(Ftrds1,FtRrds2)

Firds = 274.67 [kN]

PULL-OUT FAILURE

Anchor resistance to steel failure

fox = 20.00 [MPa] Characteristic compressive strength of concrete EN 1992-1:[3.1.2]
An= 7147 [mm?  Bearing area of the head CEB [15.1.2.3]
Pk = 140.00 [MPa] Characteristic strength of concrete (pull-out) CEB [15.1.2.3]
YMp = 2.16 Partial safety factor CEB [3.2.3.1]
Firdp = P*Anfymp

Firap = 248.16 [kN] Design uplift capacity CEB [9.2.3]
CONCRETE CONE FAILURE

het = 333 [mm] Effective anchorage depth CEB [9.2.4]

NRk,co - 9_O[NO.S/mmO.S]*fckO.S*hefl.S
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Nrk,c® = 244.95 [kN] Characteristic resistance of an anchor

SerN = 1000 [mm] Critical width of the concrete cone

CorN = 500 [mm] Critical edge distance

Acno = 1000000 [mm?] Maximum area of concrete cone

Acn = 625000 [mm?  Actual area of concrete cone

wanN = Acn/Acno

YAN = 0.63 Factor related to anchor spacing and edge distance
c= 500 [mm] Minimum edge distance from an anchor

ysn =0.7 + 0.3*c/cen = 1.0

1.0 Factor taking account the influence of edges of the concrete member on the distribution of stresses in the

VN = 0 concrete

1.0 N . .
“_’ec'N o Factor related to distribution of tensile forces acting on anchors

YreN = 0.5+ hef[mm]/ZOO <1.0

Yren = 1.00 Shell spalling factor
WYuern =1-00 Factor taking into account whether the anchorage is in cracked or non-cracked concrete
YMc= 2-16 Partial safety factor

Ft,Rd,c = NRk,co*\llA,N*\Vs,N*\lfec,N*\llre,N*\Vucr,N/YMc

FtRrdc = 70.88 [kN] Design anchor resistance to concrete cone failure
SPLITTING FAILURE
het = 520 [mm] Effective anchorage depth

NRk,co - g_O[NO.S/mmO.S]*fcko.S*hefl.S

Nric = 477.27 [kN] Design uplift capacity

SerN = 1040 [mm] Critical width of the concrete cone

CerN = 520 [mm] Critical edge distance

Acno = 1081600 [mm?  Maximum area of concrete cone

AcN = 637500 [mm?  Actual area of concrete cone

yaN = Acn/AcNo

YAN = 0.59 Factor related to anchor spacing and edge distance
c= 500 [mm] Minimum edge distance from an anchor

ysn =0.7 +0.3*c/cen = 1.0

CEB [9.2.4]
CEB [9.2.4]
CEB [9.2.4]
CEB [9.2.4]

CEB [9.2.4]

CEB [9.2.4]

CEB [9.2.4]

CEB
[9.2.4]

CEB
[9.2.4]

CEB [9.2.4]
CEB [9.2.4]

CEB[3.2.3.1]

EN 1992-1:[8.4.2.(2)]

CEB [9.2.5]

CEB [9.2.5]
CEB [9.2.5]
CEB [9.2.5]
CEB [9.2.5]

CEB [9.2.5]

CEB [9.2.5]

CEB [9.2.5]
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_ 0.9 Factor taking account the influence of edges of the concrete member on the distribution of stresses in the CEB
VsN="" 9 concrete [9.2.5]
\:VeC'N L 8 Factor related to distribution of tensile forces acting on anchors [9(32E5Ei
Yren = 0.5 + hefmm]/200 < 1.0
Yren = 1.00 Shell spalling factor CEB[9.2.5]
Yuern =100 Factor taking into account whether the anchorage is in cracked or non-cracked concrete CEB[9.2.5]
whn = (h/(2%he))?2 < 1.2
WhN = 0.97 Coeff. related to the foundation height CEB [9.2.5]
YMsp = 2.16 Partial safety factor CEB [3.2.3.1]
Firdsp = NRic*WaNWs N*Wee N¥Wre N Wuer, N Wh N YM,sp
FtRrdsp = 125.41 [kN] Design anchor resistance to splitting of concrete CEB[9.2.5]
TENSILE RESISTANCE OF AN ANCHOR
Firda = Min(Fird,s , Frirdp » Firde » Frrdsp)

Ftra = 70.88 [kN] Tensile resistance of an anchor

BENDING OF THE BASE PLATE

Bending moment Mjed,y

leff1 = 165 [mm] Effective length for a single bolt for mode 1 [6.2.6.5]
leti2 = 165 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]
m = 71 [mm] Distance of a bolt from the stiffening edge [6.2.6.5]
Mpl,1,Rd = 8.72 [kN*m] Plastic resistance of a plate for mode 1 [6.2.4]
Mpi,2,Rd = 8.72 [kN*m] Plastic resistance of a plate for mode 2 [6.2.4]
FriRrd = 493.53 [kN] Resistance of a plate for mode 1 [6.2.4]
Frard = 200.09 [kN] Resistance of a plate for mode 2 [6.2.4]
Fr3Rrd = 141.75 [kN] Resistance of a plate for mode 3 [6.2.4]
Ftplrdy = MiN(Fr1,rd , FT2Rd , FT1,3Rd)

Fipirdy = 141.75 [kN] Tension resistance of a plate [6.2.4]
Bending moment M;jked..

lef1 = 165 [mm] Effective length for a single bolt for mode 1 [6.2.6.5]
lefr,2 = 165 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]
m = 71 [mm] Distance of a bolt from the stiffening edge [6.2.6.5]
Mol,1,Rd = 8.72 [kN*m] Plastic resistance of a plate for mode 1 [6.2.4]
Mpi,2.Rd = 8.72 [kN*m] Plastic resistance of a plate for mode 2 [6.2.4]
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lefr,1 = 165 [mm] Effective length for a single bolt for mode 1
Frird = 493.53 [kN] Resistance of a plate for mode 1
Fr2Rrd = 200.09 [kN] Resistance of a plate for mode 2
FraRrd = 141.75 [kN] Resistance of a plate for mode 3

Ftpi,rdz = MiN(Fr.1rd , FT2,Rd » FT,3,RA)

Fipiraz =  141.75 [kN] Tension resistance of a plate

RESISTANCES OF SPREAD FOOTING IN THE TENSION ZONE

Njrd = 283.51 [kN] Resistance of a spread footing for axial tension
Frrdy = Ftpirdy

Frrdy = 141.75 [kN] Resistance of a column base in the tension zone
Frrdz = FtpiRrdz

FrRraz = 141.75 [kN] Resistance of a column base in the tension zone

CONNECTION CAPACITY CHECK

Njed / Njra < 1,0 (6.24) 0.01 < 1.00 verified
ey = 109 [mm] Axial force eccentricity

Zey = 73 [mm] Lever arm FcRray

Ziy = 125 [mm] Lever arm Frray

MiRrdy = 16.50 [kN*m]  Connection resistance for bending

Migdy / Mjray < 1,0 (6.23) 0.02 < 1.00 verified
e, = 1674 [mm] Axial force eccentricity

Zez = 73 [mm]  Lever arm FcRra,

Ziz= 125 [mm]  Lever arm Frrdz

MjRrdz = 26.83 [kN*m]  Connection resistance for bending

Mijgd,z / Mjrdz < 1,0 (6.23) 0.24 < 1.00 verified
Migdy / Mjrdy + Mjgdz / Mjraz < 1,0 0.26 < 1.00 verified
SHEAR

BEARING PRESSURE OF AN ANCHOR BOLT ONTO THE BASE PLATE

Shear force VjEedy

ogy =0.42 Coeff. taking account of the bolt position - in the direction of shear
apy =0.42 Coeff. for resistance calculation F1 yp rd
kiy=1.80 Coeff. taking account of the bolt position - perpendicularly to the direction of shear

[6.2.6.5]
[6.2.4]
[6.2.4]

[6.2.4]

[6.2.4]

[6.2.8.3]

[6.2.8.3]

[6.2.8.3]

(0.01)
[6.2.8.3]
[6.2.8.1.(2)]
[6.2.8.1.(3)]
[6.2.8.3]
(0.02)
[6.2.8.3]
[6.2.8.1.(2)]
[6.2.8.1.(3)]
[6.2.8.3]
(0.24)

(0.26)

[Table 3.4]
[Table 3.4]

[Table 3.4]
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Fl,vb,Rd,y = kl,y*ab,y*fup*d*tp / Ym2

Fiw,ray =194.40 [kN] Resistance of an anchor bolt for bearing pressure onto the base plate

Shear force Vjed,z

gy =0. 42
oy =0. 42

ki,=1.80

Coeff. taking account of the bolt position - in the direction of shear
Coeff. for resistance calculation F1 b rd

Coeff. taking account of the bolt position - perpendicularly to the direction of shear

FivbRrdz = kl,z*(lb,z*fup*d*tp [ ym2

Fl,vb,Rd,z =194.40

[kN] Resistance of an anchor bolt for bearing pressure onto the base plate

SHEAR OF AN ANCHOR BOLT

op = 0.25 Coeff. for resistance calculation Fz vb,rd

Aw = 707  [mm?  Area of bolt section

fup = 800.00 [MPa] Tensile strength of the anchor material

™2 = 1.25 Partial safety factor

F2.ub,rd = ob*fun*Avblymz

F2vbRrd = 112.19 [kN] Shear resistance of a bolt - without lever arm

om = 2.00 Factor related to the fastening of an anchor in the foundation
Mgks = 2.40 [kN*m] Characteristic bending resistance of an anchor

lsm = 60 [mm] Lever arm length

YMs = 1.20 Partial safety factor

Fv,Rd,sm = U-M*MRk,s/(lsm*YMs)

Fv,rdsm =

66.

54 [kN] Shear resistance of a bolt - with lever arm

CONCRETE PRY-OUT FAILURE

NRric = 153.
k3: 2.
YMme = 2.

09 [kN] Design uplift capacity
00 Factor related to the anchor length
16 Partial safety factor

Fv,rd,cp = K3*NRri,c/yme

FvRrdcp =

141.

75 [kN] Concrete resistance for pry-out failure

CONCRETE EDGE FAILURE

Shear force VjEedy

VRk,c,yo 315.5[kN
= 6 ]

yavy= 0.67

Characteristic resistance of an anchor

Factor related to anchor spacing and edge distance

[6.2.2.(7)]

[Table 3.4]
[Table 3.4]

[Table 3.4]

[6.2.2.(7)]

[6.2.2.(7)]
[6.2.2.(7)]
[6.2.2.(7)]

[6.2.2.(7)]

16.2.2.(7)]
CEB[9.3.2.2]
CEB[9.3.2.2]
CEB[9.3.2.2]

CEB[3.2.3.2]

CEB [9.3.1]

CEB [9.2.4]

CEB [9.3.3]

CEB [3.2.3.1]

CEB [9.3.1]

CEB
[9.3.4.(3)]

CEB [9.3.4]
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VRk,c,yO 315.5[kN
= 6 ]

Whyy = 1.00

ysvy= 0.90

YeeVy 1,00
= in a group

Wavy= 1.00
Wuervy 1,00

we=  2.16

Characteristic resistance of an anchor

Factor related to the foundation thickness

Factor related to the influence of edges parallel to the shear load direction

Factor taking account a group effect when different shear loads are acting on the individual anchors

Factor related to the angle at which the shear load is applied

Factor related to the type of edge reinforcement used

Partial safety factor

FV,Rd,c,y = VRk,c,yo*\l-’A,V,y*\llh,V,y*\l-’s,V,y*\Ilec,V,y*\lla,v,y*\l!ucr,v,y/'YMc

FvRrdcy = 87.66 [kN]

Shear force VjEed,z

VRk,c,zo 315.5[k
= 6 ]
Yavz = 0.67

Whvz= 1.00

ysvz= 0.90

Veevz 1 g9 !
= in a group

Wovz= 1.00

WYucer,V,z 1.00

wme=  2.16

Concrete resistance for edge failure

N Characteristic resistance of an anchor
Factor related to anchor spacing and edge distance

Factor related to the foundation thickness

Factor related to the influence of edges parallel to the shear load direction
Factor taking account a group effect when different shear loads are acting on the individual anchors
Factor related to the angle at which the shear load is applied

Factor related to the type of edge reinforcement used

Partial safety factor

Fv,Rd,c,z = VRk,c,zo*\VA,V,z*\Vh,V,z*Ws,V,z*\lfec,V,z*\Vu,V,z*\Vucr,v,z/YMc

Furdez = 87.66  [KN]
SPLITTING RESISTANCE
Cia = 0.30

Negd = 0.00  [kN]

Fird = Ctd*Nc,Ed

Fira = 0.00 [kN]

Concrete resistance for edge failure

Coeff. of friction between the base plate and concrete

Compressive force

Slip resistance

CEB
[9.3.4.(3)]

CEB
[9.3.4.(c)]

CEB
[9.3.4.(d)]

CEB
[9.3.4.(e)]

CEB
[9.3.4.(f)]

CEB
[9.3.4.(g)]

CEB[3.2.3.1]

CEB [9.3.1]

CEB
[9.3.4.()]

CEB [9.3.4]

CEB
[9.3.4.(c)]

CEB
[9.3.4.(d)]

CEB
[9.3.4.(e)]

CEB
[9.3.4.(7)]

CEB
[9.3.4.(g)]

CEB [3.2.3.1]

CEB [9.3.1]

[6.2.2.(6)]

[6.2.2.(6)]

[6.2.2.(6)]
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SHEAR CHECK

Vj,Rd,y = nb*min(Fl,vb,Rd,y, F2,vb,Rd, Fv,Rd,sm, FV,Rd,pr Fv,Rd,c,y) + Ff,Rd
ViRrdy = 266.15 [kN] Connection resistance for shear

Viedy/ Virdy < 1,0 0.02 < 1.00 verified

Vj,Rd,z = nb*n‘lin(Fl,vb,Rd,z, F2,vb,Rd, Fv,Rd,sm, FV,Rd,pr Fv,Rd,c.z) + Ff,Rd

VjRrdz = 266.15 [kN] Connection resistance for shear
Vjedz /! Vjrdz 1,0 0.00 < 1.00 verified
Viedy/ Virdy * Vjedz/ Virdz < 1,0 0.02 < 1.00 verified

WELDS BETWEEN THE COLUMN AND THE BASE PLATE

GL= 33.17 [MPa]  Normal stress in a weld

1= 33.17 [MPa]  Perpendicular tangent stress

Ty = -2.71 [MPa]  Tangent stress parallel to V;eady

Tal = -0.27 [MPa] Tangent stress parallel to Vjed,.

Bw = 0.80 Resistance-dependent coefficient

o1/ (0.9%u/ym2)) < 1.0 (4.1) 0.13 < 1.00 verified
V(612 + 3.0 (tyi® + 112)) / (Ful(Pw*ym2))) < 1.0 (4.1) 0.18 < 1.00 verified
V(612 + 3.0 (tai? + 112)) | (ful (Bw*ym2))) < 1.0 (4.1) 0.18 < 1.00 verified

CONNECTION STIFENESS

Bending moment MjEedy
bett = 108 [mm] Effective width of the bearing pressure zone under the flange
let = 253  [mm] Effective length of the bearing pressure zone under the flange

kizy = Ec*V(De*le)/(1.275*E)

Kizy = 19 [mm] Stiffness coeff. of compressed concrete
lesf = 165 [mm] Effective length for a single bolt for mode 2
m = 71 [mm] Distance of a bolt from the stiffening edge

Kis,y = 0.850%ler*t,%/(M?3)

kisy = 11 [mm] Stiffness coeff. of the base plate subjected to tension
Ly = 330 [mm] Effective anchorage depth

kisy = 1.6*Ap/Lp

Kiey = 3 [mm] Stiffness coeff. of an anchor subjected to tension

CEB [9.3.1]

(0.02)

CEB [9.3.1]

(0.00)

(0.02)

[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]
[4.5.3.(7)]

(0.13)

(0.18)

(0.18)

[6.2.5.(3)]

[6.2.5.(3)]

[Table 6.11]

[6.2.6.5]

[6.2.6.5]

[Table 6.11]

[Table 6.11]

[Table 6.11]
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Aoy = 0.65 Column slenderness [5.2.2.5.(2)]
Sjiniy = 14234.96  [kN*m] Initial rotational stiffness [Table 6.12]
Sjrgy= 17535.00 [kN*m] Stiffness of a rigid connection [5.2.2.5]
Siiniy < Sirigy SEMI-RIGID [5.2.2.5.(2)]
Bending moment Mjed,z
kisz = Ec*V(Ac2)/(1.275*E)
Kizz = 19 [mm] Stiffness coeff. of compressed concrete [Table 6.11]
lets = 165 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]
m = 71 [mm] Distance of a bolt from the stiffening edge [6.2.6.5]
kis,» = 0.850ler*t,3/(M3)
kisz = 11 [mm] Stiffness coeff. of the base plate subjected to tension [Table 6.11]
Lp = 330 [mm] Effective anchorage depth [Table 6.11]
Kiez = 1.6*Ap/Lp
Kiez = 3 [mm] Stiffness coeff. of an anchor subjected to tension [Table 6.11]
Aoz = 0.65 Column slenderness [5.2.2.5.(2)]
Sjiniz= 15426.47  [kN*m] Initial rotational stiffness [6.3.1.(4)]
Sirgz= 17535.00 [kN*m] Stiffness of a rigid connection [5.2.2.5]
Siiniz < Sirigz SEMI-RIGID [5.2.2.5.(2)]
WEAKEST COMPONENT:
FOUNDATION - CONCRETE CONE PULL-OUT FAILURE
Connection conforms to the code Ratio| 0.26
Connection Verification

Autodesk Robot Structural Analysis Professional 2020 OK

Fixed column base design
Eurocode 3: EN 1993-1-8:2005/AC:2009 + CEB Design Guide: Design of Ratio
fastenings in concrete

0.75
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-

GENERAL

-

Connection no.: 10

Connection name:; Fixed column base

Structure node: 59
Structure bars: 39
GEOMETRY
COLUMN

Section: QH 150x150x8

Bar no.. 39

Lc = 3.60 [m] Column length

o= 0.0 [Deg] Inclination angle

he = 150 [mm] Height of column section

bt = 150 [mm] Width of column section

twe = 8 [mm] Thickness of the web of column section
tee = 8 [mm] Thickness of the flange of column section
re = 12 [mm] Radius of column section fillet

Ac = 4480 [mm?  Cross-sectional area of a column
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Lc= 3.60 [m]
lye = 14910000  [mm4]
Material: S 235

fye = 235.00  [MPa]

fuc = 360.00 [MPa]

COLUMN BASE

lpa = 330 [mm]
bpa = 330 [mm]
tpa = 30 [mm]

Material: S 235

fypd = 235.00  [MPa]
fupd = 360.00  [MPa]
ANCHORAGE

Column length

Moment of inertia of the column section

Resistance

Yield strength of a material

Length
Width

Thickness

Resistance

Yield strength of a material

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

Class = 8.8
fyp = 640.00  [MPq]
fup = 800.00  [MP4q]
d= 30 [mm]
As= 561  [mm?
A, = 707 [mm?]
Nn = 2
Ny = 2

Horizontal spacing eni = 250
Vertical spacing ev; = 250

Anchor dimensions

L= 60 [mm]
L= 640 [mm]
Ls = 120 [mm]

Anchor plate
d= 100 [mm]

tp = 15 [mm]

Anchor class

Yield strength of the anchor material

Tensile strength of the anchor material

Bolt diameter

Effective section area of a bolt

Area of bolt section
Number of bolt columns
Number of bolt rows
[mm]

[mm]

Diameter

Thickness
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Material: S 235

fy = 235.00  [MPa]
Washer

lwa = 50 [mm]
Pwa = 60 [mm]
twa = 15 [mm]

MATERIAL FACTORS

o = 1.00
2 = 1.25
Yo = 1.50

SPREAD FOOTING

Resistance

Length
Width

Thickness

Partial safety factor
Partial safety factor

Partial safety factor

L= 1000 [mm] Spread footing length

B= 2000 [mm] Spread footing width

H= 900 [mm] Spread footing height

Concrete

Class C20/25

fox = 20.00 [MPa]  Characteristic resistance for compression
Grout layer

tg = 30 [mm] Thickness of leveling layer (grout)

fokg = 12.00 [MPa] Characteristic resistance for compression
Cia = 0.30 Coeff. of friction between the base plate and concrete
WELDS

ap = 6 [mm] Footing plate of the column base
LOADS

Case: 9: ULS /1/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75

Njed = -126.15 [kN] Axial force

ViEdy = -3.33 [kN] Shear force

Viedz = 19.84 [kN] Shear force

Miedy = -21.65 [kN*m] Bending moment

Mied,z = -5.72 [kN*m]  Bending moment
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RESULTS

COMPRESSION ZONE

COMPRESSION OF CONCRETE
foq = 13.33 [MPa] Design compressive resistance
fi= 26.67  [MPa]  Design bearing resistance under the base plate

¢ = tp V(fyp/(3*F*ymo))

c= 51 [mm] Additional width of the bearing pressure zone

Dett = 111  [mm] Effective width of the bearing pressure zone under the flange
lets = 253 [mm] Effective length of the bearing pressure zone under the flange
Aco = 28023 [mm? Area of the joint between the base plate and the foundation
Aci= 252206 [mm? Maximum design area of load distribution

Frau = Aco*fcd*\/(Acll AcO) < 3*Aco*fed
Frau = 1120.92 [kN] Bearing resistance of concrete
B = 0.67 Reduction factor for compression

fia = Bi*Frau/(Der*ler)

fia = 26.67 [MPa]  Design bearing resistance

Acn = 62954 [mm?] Bearing area for compression

Acy = 28023 [mm?] Bearing area for bending My

Acz= 28023 [mm?]  Bearing area for bending Mz

Ferai = Ac,i*fia

Feran= 1678.78 [kN] Bearing resistance of concrete for compression
Ferdy = 747.28 [kN] Bearing resistance of concrete for bending My
Fcrdz = 747.28 [kN] Bearing resistance of concrete for bending Mz

COLUMN FLANGE AND WEB IN COMPRESSION

CL = 1.00 Section class

Wiy = 237000  [mmd]  Plastic section modulus

Mcray = 55.70 [kN*m] Design resistance of the section for bending
hy = 142 [mm] Distance between the centroids of flanges

Feferdy = Mcray / iy

Feferay = 392.22 [kN] Resistance of the compressed flange and web

EN 1992-1:[3.1.6.(1)]

[6.2.5.(7)]

[6.2.5.(4)]
[6.2.5.(3)]
[6.2.5.(3)]
EN 1992-1:(6.7.(3)]

EN 1992-1:[6.7.(3)]

EN 1992-1:[6.7.(3)]

[6.2.5.(7)]

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

[6.2.8.3.(1)]

[6.2.8.2.(1)]
[6.2.8.3.(1)]

[6.2.8.3.(1)]

EN 1993-1-1:[5.5.2]
EN1993-1-1:[6.2.5.(2)]
EN1993-1-1:[6.2.5]

[6.2.6.7.(1)]

[6.2.6.7.(1)]
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Wiz = 237000  [mm?3
McRrdz = 55.70  [KN*m]
he, = 142 [mm]

Fc,fC,Rd,z = Mc,Rd,z / hf,z

FC,fC,Rd,Z = 3 92 . 22 [kN]

Plastic section modulus EN1993-1-1:[6.2.5.(2)]

Design resistance of the section for bending EN1993-1-1:[6.2.5]

RESISTANCES OF SPREAD FOOTING IN THE COMPRESSION ZONE

NjRrd = Fcrdn

Njga=  1678.78  [kN]
Fc.rdy = Min(Ferd,y: Fe fe,Rdy)
Feray=  392.22  [kN]
Fcra,z = Min(Ferdz,Fe fe,rd.2)

FcRrdz = 392.22 [kN]

TENSION ZONE

STEEL FAILURE

Ay = 561 [mm?]
fup = 800.00  [MPa]
Beta = 0.85

FiRras1 = beta*0.9*fup*Avlymz

Firas1=  274.67  [kN]
s = 1.20
fyo = 640.00  [MPa]

Ft,Rd,sZ = fyb*Ab/YMs

Firas2 =  299.20  [kN]

Ftrd,s = Min(Ftrds1,Ftrds2)

Firds = 274.67  [kN]

PULL-OUT FAILURE

fox = 20.00  [MPaq]
An = 7147  [mm?
Pk = 140.00  [MPa]
Yvp = 2.16

Firdp = P*Anfymp

Distance between the centroids of flanges [6.2.6.7.(1)]
Resistance of the compressed flange and web [6.2.6.7.(1)]
Resistance of a spread footing for axial compression [6.2.8.2.(1)]
Resistance of spread footing in the compression zone [6.2.8.3]
Resistance of spread footing in the compression zone [6.2.8.3]
Effective anchor area [Table 3.4]
Tensile strength of the anchor material [Table 3.4]
Reduction factor of anchor resistance [3.6.1.(3)]
Anchor resistance to steel failure [Table 3.4]
Partial safety factor CEB [3.2.3.2]
Yield strength of the anchor material CEB [9.2.2]
Anchor resistance to steel failure CEB [9.2.2]

Anchor resistance to steel failure

Characteristic compressive strength of concrete
Bearing area of the head
Characteristic strength of concrete (pull-out)

Partial safety factor

EN 1992-1:[3.1.2]
CEB [15.1.2.3]
CEB [15.1.2.3]

CEB [3.2.3.1]
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Firdp = 248.16 [kN] Design uplift capacity CEB [9.2.3]
CONCRETE CONE FAILURE
het = 583 [mm] Effective anchorage depth CEB [9.2.4]
NRk‘Co - 9.O[NoAslmmoAs]*fckoAs*hefl.s
Nrkc® = 567.06 [kN] Characteristic resistance of an anchor CEB[9.2.4]
SerN = 1750 [mm] Critical width of the concrete cone CEB[9.2.4]
CorN = 875 [mm] Critical edge distance CEB[9.2.4]
Acno = 3062500  [mm?]  Maximum area of concrete cone CEB [9.2.4]
Acn = 1000000 [mm?  Actual area of concrete cone CEB[9.2.4]
wan = Ac,n/Acno
YAN = 0.33 Factor related to anchor spacing and edge distance CEB[9.2.4]
c= 375 [mm] Minimum edge distance from an anchor CEB[9.2.4]
wsn = 0.7 + 0.3*clcen £ 1.0

_ 0.8 Factor taking account the influence of edges of the concrete member on the distribution of stresses in the CEB
VYsN="" 3 concrete [9.2.4]
1’“‘“ L 8 Factor related to distribution of tensile forces acting on anchors [QCZEE
YreN = 0.5 + hefmm]/200 < 1.0
Yren = 1.00 Shell spalling factor CEB [9.2.4]
Yuern =1.00 Factor taking into account whether the anchorage is in cracked or non-cracked concrete CEB[9.2.4]
Mc= 2.16 Partial safety factor CEB [3.2.3.1]
Frac = Nrk T WaAN*"Ws N Wee N*Wre N*Wuer NYMe
FtRrac = 71.03 [kN] Design anchor resistance to concrete cone failure EN 1992-1:[8.4.2.(2)]
SPLITTING FAILURE
het = 610 [mm] Effective anchorage depth CEB [9.2.5]
Nric® = 9.0[NOS/mmO-5]fy O-5*hert 5
Nric = 606.39 [kN] Design uplift capacity CEB [9.2.5]
SerN = 1220 [mm] Critical width of the concrete cone CEB [9.2.5]
CerN = 610 [mm] Critical edge distance CEB [9.2.5]
Acno = 1488400 [mm?  Maximum area of concrete cone CEB [9.2.5]
Acn = 723975  [mm?  Actual area of concrete cone CEB [9.2.5]

wan = Acn/Acno
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VAN = 0.49 Factor related to anchor spacing and edge distance CEB [9.2.5]
c= 375 [mm] Minimum edge distance from an anchor CEB [9.2.5]

YsN = 0.7 + 0.3*c/caen < 1.0

_ 0.8 Factor taking account the influence of edges of the concrete member on the distribution of stresses in the CEB
WsN="" 8 concrete [9.2.5]
‘:V“'N L 8 Factor related to distribution of tensile forces acting on anchors [9(32E5I3]
Yren = 0.5 + he[mm]/200 < 1.0
Yren = 1.00 Shell spalling factor CEB [9.2.5]
WYuern =1-00 Factor taking into account whether the anchorage is in cracked or non-cracked concrete CEB[9.2.5]
whn = (h/(2%he))?2 < 1.2
WhN = 0.82 Coeff. related to the foundation height CEB [9.2.5]
YMsp = 2.16 Partial safety factor CEB [3.2.3.1]
Firdsp = NRicP*Wa N Ws N*Wee N¥Wre N Wuer, N Wh N VM sp
Firdsp = 98.60 [kN] Design anchor resistance to splitting of concrete CEB[9.2.5]
TENSILE RESISTANCE OF AN ANCHOR
Fird = Min(Ftrds » Ftrap » Ftrdc , Firdsp)

Fird = 71.03 [kN] Tensile resistance of an anchor

BENDING OF THE BASE PLATE

Bending moment Mjed,y

lef1 = 165 [mm] Effective length for a single bolt for mode 1 [6.2.6.5]
lefr,2 = 165 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]
m = 71 [mm] Distance of a bolt from the stiffening edge [6.2.6.5]
Mpl,1,Rd = 8.72 [kN*m] Plastic resistance of a plate for mode 1 [6.2.4]
Mopl,2,Rd = 8.72 [kN*m] Plastic resistance of a plate for mode 2 [6.2.4]
Frird = 493.53 [kN] Resistance of a plate for mode 1 [6.2.4]
FroRrd = 200.23 [kN] Resistance of a plate for mode 2 [6.2.4]
Fragrd = 142.06 [kN] Resistance of a plate for mode 3 [6.2.4]
Ftplrdy = MiN(Fr1,rd , FT2Rd , F1,3Rd)

Fipiray = 142.06 [kN] Tension resistance of a plate [6.2.4]
Bending moment M;jked..

lef1 = 165 [mm] Effective length for a single bolt for mode 1 [6.2.6.5]
lefr,2 = 165 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]
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lefr,1 = 165 [mm] Effective length for a single bolt for mode 1
m = 71 [mm] Distance of a bolt from the stiffening edge
Mpl,1,rd = 8.72 [kN*m] Plastic resistance of a plate for mode 1

Mol 2,rd = 8.72 [kN*m] Plastic resistance of a plate for mode 2
FriRrd = 493.53 [kN] Resistance of a plate for mode 1

Fr2Rrd = 200.23 [kN] Resistance of a plate for mode 2

FraRrd = 142.06 [kN] Resistance of a plate for mode 3

Fipirdz = MiN(Fr1rd , Fr2rd s Fr3Rrd)

Ftpi,rdz = 142.06 [kN] Tension resistance of a plate

RESISTANCES OF SPREAD FOOTING IN THE TENSION ZONE

Frrdy = Ftpirdy

Frray = 142.06 [kN] Resistance of a column base in the tension zone
FrRrdz = FtpiRrd,z

FrRraz = 142.06 [kN] Resistance of a column base in the tension zone

CONNECTION CAPACITY CHECK

Njed / Njra < 1,0 (6.24) 0.08 < 1.00
ey = 172 [mm] Axial force eccentricity

Zey = 71 [mm] Lever arm FcRray

Ziy = 125 [mm] Lever arm Frray

MiRrdy = 44.48 [kN*m]  Connection resistance for bending
Mijgdy / Mjray < 1,0 (6.23) 0.49 < 1.00
e, = 45 [mm] Axial force eccentricity

Zes = 71 [mm]  Lever arm FcRrdz

Ziz = 125 [mm]  Leverarm Frra:

MjRrdz = 21.72 [kN*m]  Connection resistance for bending
Mijgd,z / Mjrdz < 1,0 (6.23) 0.26 < 1.00
Migdy / Mirdy + Migdz / Mjraz < 1,0 0.75 < 1.00
SHEAR

BEARING PRESSURE OF AN ANCHOR BOLT ONTO THE BASE PLATE

Shear force VjEedy

verified

verified

verified

verified

[6.2.6.5]
[6.2.6.5]
[6.2.4]
[6.2.4]
[6.2.4]
[6.2.4]

[6.2.4]

[6.2.4]

[6.2.8.3]

[6.2.8.3]

(0.08)

[6.2.8.3]
[6.2.8.1.(2)]
[6.2.8.1.(3)]

[6.2.8.3]

(0.49)

[6.2.8.3]
[6.2.8.1.(2)]
[6.2.8.1.(3)]

[6.2.8.3]

(0.26)

(0.75)
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ogy =0.42 Coeff. taking account of the bolt position - in the direction of shear
apy =0.42 Coeff. for resistance calculation Fyyb,rd
Kiy=1.80 Coeff. taking account of the bolt position - perpendicularly to the direction of shear

Fl,vb,Rd,y = kl,y*ab,y*fup*d*tp / Ym2
Fiw,riy =194.40 [kN] Resistance of an anchor bolt for bearing pressure onto the base plate

Shear force Vjedz

ogz=0.42 Coeff. taking account of the bolt position - in the direction of shear
ap,=0.42 Coefft. for resistance calculation Fy vb,rd
kiz=1.80 Coeff. taking account of the bolt position - perpendicularly to the direction of shear

FivbRrdz = kl,z*(lb,z*fup*d*tp [ ym2
Fiwrdz =194.40 [KN] Resistance of an anchor bolt for bearing pressure onto the base plate

SHEAR OF AN ANCHOR BOLT

ap = 0.25 Coeff. for resistance calculation F v rd
Ay = 707  [mm?  Area of bolt section
fup = 800.00  [MPa] Tensile strength of the anchor material
™2 = 1.25 Partial safety factor

F2,vb,rd = ob*fun*Avblymz

FavbRrd = 112.19 [kN] Shear resistance of a bolt - without lever arm

oM = 2.00 Factor related to the fastening of an anchor in the foundation
Mgis = 2.54 [kN*m] Characteristic bending resistance of an anchor

lsm = 60 [mm] Lever arm length

Yms = 1.20 Partial safety factor

Fv,Rd,sm = U-M*MRk,s/(lsm*YMs)

Fv.rd,sm = 70.48 [kN] Shear resistance of a bolt - with lever arm

CONCRETE PRY-OUT FAILURE

Nri,c = 153.42 [kN] Design uplift capacity
ks = 2.00 Factor related to the anchor length
YMe = 2.16 Partial safety factor

Fv,Rd,cp = k3*NRk,JYMc
Fv.rd,cp = 142.06 [kN] Concrete resistance for pry-out failure
CONCRETE EDGE FAILURE

Shear force VjEedy

[Table 3.4]
[Table 3.4]

[Table 3.4]

[6.2.2.(7)]

[Table 3.4]
[Table 3.4]

[Table 3.4]

[6.2.2.(7)]

[6.2.2.(7)]
[6.2.2.(7)]
[6.2.2.(7)]

[6.2.2.(7)]

16.2.2.(7)]
CEB [9.3.2.2]
CEB [9.3.2.2]
CEB [9.3.2.2]

CEB [3.2.3.2]

CEB [9.3.1]

CEB [9.2.4]

CEB [9.3.3]

CEB [3.2.3.1]

CEB [9.3.1]
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VRk,c,yO 754.2[kN
= 3 ]

yavy= 0.20

Yhvy= 1.13

ysvy= 0.79

Veevy 1,00

Wavy= 1.00

Wuervy 1,00

wme=  2.16

Characteristic resistance of an anchor

Factor related to anchor spacing and edge distance

Factor related to the foundation thickness

Factor related to the influence of edges parallel to the shear load direction

Factor taking account a group effect when different shear loads are acting on the individual anchors

in a group

Factor related to the angle at which the shear load is applied

Factor related to the type of edge reinforcement used

Partial safety factor

FV,Rd,c,y = VRk,c,yo*\VA,V,y*\|/h,v,y*\|/s,v,y*\|/ec,V,y*\lla,v,y*\llucr,v,y/'YMc

FvRrdcy = 60.96 [kN] Concrete resistance for edge failure

Shear force VjEed,z

VRk,c,zo 211.6k
= 1 ]

yavz= 1.00

yhvz= 1.00

ysvz= 1.00

Veevz 1,00

Yavz= 1.00

WYucer,V,z 1.00

wme=  2.16

N . .
Characteristic resistance of an anchor

Factor related to anchor spacing and edge distance

Factor related to the foundation thickness

Factor related to the influence of edges parallel to the shear load direction

Factor taking account a group effect when different shear loads are acting on the individual anchors

in a group

Factor related to the angle at which the shear load is applied

Factor related to the type of edge reinforcement used

Partial safety factor

Fv,Rd,c,z = VRk,c,zo*\VA,V,z*\Vh,V,z*Ws,V,z*\lfec,V,z*\Vu,V,z*\Vucr,v,z/YMc

FvRrdcz = 97.97 [kN] Concrete resistance for edge failure

SPLITTING RESISTANCE

Cia =

.30 Coeff. of friction between the base plate and concrete

Negd = 126.15 [KN] Compressive force

Fird = Ctd*Nc,Ed

CEB
[9.3.4.(3)]

CEB [9.3.4]

CEB
[9.3.4.(c)]

CEB
[9.3.4.(d)]

CEB
[9.3.4.(e)]

CEB
[9.3.4.(7)]

CEB
[9.3.4.(g)]

CEB[3.2.3.1]

CEB [9.3.1]

CEB
[9.3.4.(a)]

CEB [9.3.4]

CEB
[9.3.4.(c)]

CEB
[9.3.4.(d)]

CEB
[9.3.4.(e)]

CEB
[9.3.4.(7)]

CEB
[9.3.4.(g)]

CEB [3.2.3.1]

CEB [9.3.1]

[6.2.2.(6)]

[6.2.2.(6)]

Date : 22/05/21

Page : 275




Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar File: Ocel'ova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

Fira = 37.84  [kN]  Slip resistance [6.2.2.(6)]
SHEAR CHECK

VjRrdy = N*MiN(F1vb,Rdy, F2yb,Rds Fv,Rd,sms Fv,Rdeps FvRdcy) + Frrd

VijRrdy = 281.67 [kN] Connection resistance for shear CEB[9.3.1]

Viedy ! Virdy < 1,0 0.01 < 1.00 verified (0.01)

Vj,Rd,z = nb*n‘lin(Fl,vb,Rd,z, F2,vb,Rd, Fv,Rd,sm, FV,Rd,pr Fv,Rd,c.z) + Ff,Rd

VjRrdz = 319.78 [kN] Connection resistance for shear CEB[9.3.1]
Viedz/ Vjrdaz < 1,0 0.06 < 1.00 verified (0.06)
Viedy/ Virdy * Vjedz/ Virdz < 1,0 0.07 < 1.00 verified (0.07)

WELDS BETWEEN THE COLUMN AND THE BASE PLATE

oL= 128.00 [MPa]  Normal stress in a weld [4.5.3.(7)]
T = 128.00 [MPa] Perpendicular tangent stress [4.5.3.(7)]
Ty = -1.85 [MPa] Tangent stress parallel to Vedy [4.5.3.(7)]
T = 11.02 [MPa] Tangent stress parallel to Vg4, [4.5.3.(7)]
Bw = 0.80 Resistance-dependent coefficient [4.5.3.(7)]
o1/ (0.9%u/ym2)) < 1.0 (4.1) 0.49 < 1.00 verified (0.49)
V(12 + 3.0 (tyi? + 112)) / (Ful (Bw*ymz))) < 1.0 (4.1) 0.71 < 1.00 verified (0.71)
V(612 + 3.0 (121? + 112)) / (ful (Bw*ymz))) < 1.0 (4.1) 0.63 < 1.00 verified (0-63)

CONNECTION STIFENESS

Bending moment M;jEedy
Dett = 111 [mm] Effective width of the bearing pressure zone under the flange [6.2.5.(3)]
les = 253 [mm] Effective length of the bearing pressure zone under the flange [6.2.5.(3)]

K13y = Ec*V(Def*len)/(1.275*E)

Kisy = 19 [mm] Stiffness coeff. of compressed concrete [Table 6.11]
lesf = 165 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]
m = 71 [mm] Distance of a bolt from the stiffening edge [6.2.6.5]

Kis,y = 0.850%lr*t,%/(M?3)

kisy = 11 [mm] Stiffness coeff. of the base plate subjected to tension [Table 6.11]
Ly = 330 [mm] Effective anchorage depth [Table 6.11]
kisy = 1.6*Ap/Lp

Kiey = 3 [mm] Stiffness coeff. of an anchor subjected to tension [Table 6.11]
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Xoy = 0.66 Column slenderness [5.2.2.5.(2)]
Sjiniy = 22257.27  [kN*m] Initial rotational stiffness [Table 6.12]
Sjrgy = 26092.50 [kN*m] Stiffness of a rigid connection [5.2.2.5]
Sjiniy < Sjrigy SEMI-RIGID [5.2.2.5.(2)]
Bending moment Mjed,z
kisz = Ec*V(Ac2)/(1.275*E)
Kizz = 19 [mm] Stiffness coeff. of compressed concrete [Table 6.11]
lets = 165 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]
m = 71 [mm] Distance of a bolt from the stiffening edge [6.2.6.5]
kis,, = 0.850ler*t,3/(M3)
kisz = 11 [mm] Stiffness coeff. of the base plate subjected to tension [Table 6.11]
Lp = 330 [mm] Effective anchorage depth [Table 6.11]
Kiez = 1.6*Ap/Lp
Kiez = 3 [mm] Stiffness coeff. of an anchor subjected to tension [Table 6.11]
Moz = 0.66 Column slenderness [5.2.2.5.(2)]
Sjiniz= 39711.32  [kN*m] Initial rotational stiffness [6.3.1.(4)]
Sirgz= 26092.50 [kN*m] Stiffness of a rigid connection [5.2.2.5]
Siiniz > Sjrigz RIGID [5.2.2.5.(2)]
WEAKEST COMPONENT:
COLUMN FLANGE - COMPRESSION
Connection conforms to the code Ratio 0.75
Connection Verification

Autodesk Robot Structural Analysis Professional 2020 OK

Fixed column base design
Eurocode 3: EN 1993-1-8:2005/AC:2009 + CEB Design Guide: Design of Ratio
fastenings in concrete

0.53
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Ocelova konstrukcia

1000

1000

-

GENERAL

-

-

-

Connection no.: 6

Connection name:; Fixed column base

Structure node: 18

Structure bars: 14

GEOMETRY

COLUMN

Section: QH 120x120x5

Barno.. 14

Le = 3.60 [m] Column length

o= 0.0 [Deg] Inclination angle

he = 120 [mm] Height of column section

bt = 120 [mm] Width of column section

twe = 5 [mm] Thickness of the web of column section
tee = 5 [mm] Thickness of the flange of column section
re = 5 [mm] Radius of column section fillet

Ac = 2270  [mm?]  Cross-sectional area of a column
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Lc= 3.60 [m]
lye = 4980000  [mm?]
Material: S 235

fye = 235.00  [MPa]
fue = 360.00  [MPa]

COLUMN BASE

lpa = 280 [mm]
bpa = 280 [mm]
to = 20 [mm]
Material: S 235

fypa = 235.00  [MPa]
fupd = 360.00  [MPa]
ANCHORAGE

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

Class = 8.8
fyp = 640.00  [MPq]
fup = 800.00  [MP4q]
d= 20 [mm]
As= 245 [mm?]
Ay = 314 [mm?
Ny = 2
ny = 2

Horizontal spacing eni = 200
Vertical spacing ev; = 200

Anchor dimensions

Li = 100 [mm]
L= 400 [mm]
Lz = 100 [mm]
Anchor plate

d= 100 [mm]
tp = 15 [mm]

Column length

Moment of inertia of the column section

Resistance

Yield strength of a material

Length
Width

Thickness

Resistance

Yield strength of a material

Anchor class

Yield strength of the anchor material

Tensile strength of the anchor material

Bolt diameter

Effective section area of a bolt

Area of bolt section

Number of bolt columns

Number of bolt rows

[mm]

[mm]

Diameter

Thickness
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Material: S 235

fy = 235.00  [MPa]
Washer

lwa = 40 [mm]
Pwa = 50 [mm]
twa = 15 [mm]

MATERIAL FACTORS

o = 1.00
2 = 1.25
Yo = 1.50

SPREAD FOOTING

Resistance

Length
Width

Thickness

Partial safety factor
Partial safety factor

Partial safety factor

L= 1000 [mm] Spread footing length

B = 1000 [mm] Spread footing width

H= 1000 [mm] Spread footing height

Concrete

Class C20/25

fox = 20.00 [MPa]  Characteristic resistance for compression
Grout layer

tg = 30 [mm] Thickness of leveling layer (grout)

fokg = 12.00 [MPa] Characteristic resistance for compression
Cia = 0.30 Coeff. of friction between the base plate and concrete
WELDS

ap = 5 [mm] Footing plate of the column base

LOADS

Case: 9: ULS /5/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 6*0.90
Njed = -15.63 [kN] Axial force

ViEdy = 7.58 [kN] Shear force

Viedz = 0.06 [kN] Shear force

Miedy = -0.11 [kN*m] Bending moment

Mied,z = 8.60 [kN*m] Bending moment
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RESULTS

COMPRESSION ZONE

COMPRESSION OF CONCRETE

feq = 13.33
fi= 26.67

¢ = tp V(fyp/(3*F*ymo))

[MPa]  Design compressive resistance

[MPa]  Design bearing resistance under the base plate

c= 34 [mm] Additional width of the bearing pressure zone

Detr = 74 [mm] Effective width of the bearing pressure zone under the flange
lets = 189 [mm] Effective length of the bearing pressure zone under the flange
Aco = 13870 [mm? Area of the joint between the base plate and the foundation
Aci= 124826 [mm? Maximum design area of load distribution

Frau = Aco*fcd*\/(Acll Aco) < 3*Aco*fea

Frgu = 554.78

B = 0.67

fia = Bi*Frau/(Der*ler)

fig = 26.67
Acp = 33836
Acy = 13870
Acz= 13870
Ferai = Ac,i*fia

Feran=  902.29
Ferdy=  369.86
Foraz=  369.86

[kN] Bearing resistance of concrete

Reduction factor for compression

[MPa]  Design bearing resistance
[mm?] Bearing area for compression
[mm?] Bearing area for bending My

[mm?]  Bearing area for bending Mz

[kN] Bearing resistance of concrete for compression
[kN] Bearing resistance of concrete for bending My

[kN] Bearing resistance of concrete for bending Mz

COLUMN FLANGE AND WEB IN COMPRESSION

CL= 1.00
Woiy = 97600
McRy = 22.94
hry = 115

Feferdy = Mcray / iy

Fc,fc,Rd,y = 1 9 9 . 4 4

Section class
[mm3]  Plastic section modulus
[kN*m]  Design resistance of the section for bending

[mm] Distance between the centroids of flanges

[kN] Resistance of the compressed flange and web

EN 1992-1:[3.1.6.(1)]

[6.2.5.(7)]

[6.2.5.(4)]
[6.2.5.(3)]
[6.2.5.(3)]
EN 1992-1:(6.7.(3)]

EN 1992-1:[6.7.(3)]

EN 1992-1:[6.7.(3)]

[6.2.5.(7)]

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

[6.2.8.3.(1)]

[6.2.8.2.(1)]
[6.2.8.3.(1)]

[6.2.8.3.(1)]

EN 1993-1-1:[5.5.2]
EN1993-1-1:[6.2.5.(2)]
EN1993-1-1:[6.2.5]

[6.2.6.7.(1)]

[6.2.6.7.(1)]
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Wiz = 97600 [mm?3]
McRrdz = 22.94 [KN*m]
he, = 115 [mm]

Fc,fC,Rd,z = Mc,Rd,z / hf,z

Fc,fC,Rd,z = 199.44 [kN]

Plastic section modulus EN1993-1-1:[6.2.5.(2)]

Design resistance of the section for bending EN1993-1-1:[6.2.5]

RESISTANCES OF SPREAD FOOTING IN THE COMPRESSION ZONE

NjRrd = Fcrdn

Niga = 902.29  [kN]
Fc.rdy = Min(Ferd,y: Fe fe,Rdy)
Foray=  199.44  [kN]
Fcra,z = Min(Ferdz,Fe fe,rd.2)

FcRrdz = 199.44 [kN]

TENSION ZONE

STEEL FAILURE

Ay = 245 [mm?]
fup = 800.00  [MPa]
Beta = 0.85

FiRras1 = beta*0.9*fup*Avlymz

Firast=  119.95  [kN]
s = 1.20
fyo = 640.00  [MPa]

Ft,Rd,sZ = fyb*Ab/YMs

Ftrds2 = 130.67 [kN]

Ftrd,s = Min(Ftrds1,Ftrds2)

Firds = 119.95  [kN]

PULL-OUT FAILURE

fo = 20.00  [MPaq]
An = 7540 [mm?
Pk = 140.00  [MPa]
Yvp = 2.16

Firdp = P*Anfymp

Distance between the centroids of flanges [6.2.6.7.(1)]
Resistance of the compressed flange and web [6.2.6.7.(1)]
Resistance of a spread footing for axial compression [6.2.8.2.(1)]
Resistance of spread footing in the compression zone [6.2.8.3]
Resistance of spread footing in the compression zone [6.2.8.3]
Effective anchor area [Table 3.4]
Tensile strength of the anchor material [Table 3.4]
Reduction factor of anchor resistance [3.6.1.(3)]
Anchor resistance to steel failure [Table 3.4]
Partial safety factor CEB [3.2.3.2]
Yield strength of the anchor material CEB [9.2.2]
Anchor resistance to steel failure CEB [9.2.2]

Anchor resistance to steel failure

Characteristic compressive strength of concrete
Bearing area of the head
Characteristic strength of concrete (pull-out)

Partial safety factor

EN 1992-1:[3.1.2]
CEB [15.1.2.3]
CEB [15.1.2.3]

CEB [3.2.3.1]
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Ftrap = 261.80 [kN] Design uplift capacity CEB [9.2.3]
CONCRETE CONE FAILURE
het = 267 [mm] Effective anchorage depth CEB [9.2.4]
NRk‘Co - 9.O[NoAslmmoAs]*fckoAs*hefl.s
Nrkc® = 175.27 [kN] Characteristic resistance of an anchor CEB[9.2.4]
SerN = 800 [mm] Critical width of the concrete cone CEB[9.2.4]
CorN = 400 [mm] Critical edge distance CEB[9.2.4]
Acno = 640000 [mm?] Maximum area of concrete cone CEB[9.2.4]
Acn = 400000 [mm?  Actual area of concrete cone CEB[9.2.4]
wan = Ac,n/Acno
YAN = 0.63 Factor related to anchor spacing and edge distance CEB[9.2.4]
c= 400 [mm] Minimum edge distance from an anchor CEB[9.2.4]
wsn = 0.7 + 0.3*clcen £ 1.0

_ 1.0 Factor taking account the influence of edges of the concrete member on the distribution of stresses in the CEB
VYsN="" 0 concrete [9.2.4]
1’“‘“ L 8 Factor related to distribution of tensile forces acting on anchors [QCZEE
YreN = 0.5 + hefmm]/200 < 1.0
Yren = 1.00 Shell spalling factor CEB [9.2.4]
Yuern =1.00 Factor taking into account whether the anchorage is in cracked or non-cracked concrete CEB[9.2.4]
Mc= 2.16 Partial safety factor CEB [3.2.3.1]
Frac = Nrk T WaAN*"Ws N Wee N*Wre N*Wuer NYMe
FtRrac = 50.72 [kN] Design anchor resistance to concrete cone failure EN 1992-1:[8.4.2.(2)]
SPLITTING FAILURE
het = 370 [mm] Effective anchorage depth CEB [9.2.5]
Nric® = 9.0[NOS/mmO-5]fy O-5*hert 5
Nric = 286.46 [kN] Design uplift capacity CEB [9.2.5]
SerN = 740 [mm] Critical width of the concrete cone CEB [9.2.5]
CerN = 370 [mm] Critical edge distance CEB [9.2.5]
Acno = 547600 [mm?  Maximum area of concrete cone CEB [9.2.5]
Acn = 347800 [mm?  Actual area of concrete cone CEB [9.2.5]

wan = Acn/Acno
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VAN = 0.64 Factor related to anchor spacing and edge distance CEB [9.2.5]
c= 370 [mm] Minimum edge distance from an anchor CEB [9.2.5]

YsN = 0.7 + 0.3*c/caen < 1.0

_ 1.0 Factor taking account the influence of edges of the concrete member on the distribution of stresses in the CEB
WYsN=""" 0 concrete [9.2.5]
‘:V“'N L 8 Factor related to distribution of tensile forces acting on anchors [9(32E5I3]
Yren = 0.5 + he[mm]/200 < 1.0
Yren = 1.00 Shell spalling factor CEB [9.2.5]
WYuern =1-00 Factor taking into account whether the anchorage is in cracked or non-cracked concrete CEB[9.2.5]
whn = (h/(2%he))?2 < 1.2
WhN = 1.20 Coeff. related to the foundation height CEB [9.2.5]
YMsp = 2.16 Partial safety factor CEB [3.2.3.1]
Firdsp = NRicP*Wa N Ws N*Wee N¥Wre N Wuer, N Wh N VM sp
Firdsp = 101.08 [kN] Design anchor resistance to splitting of concrete CEB[9.2.5]
TENSILE RESISTANCE OF AN ANCHOR
Fird = Min(Ftrds » Ftrap » Ftrdc , Firdsp)

Fird = 50.72 [kN] Tensile resistance of an anchor

BENDING OF THE BASE PLATE

Bending moment Mjed,y

lef1 = 140 [mm] Effective length for a single bolt for mode 1 [6.2.6.5]
lefr,2 = 140 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]
m = 57 [mm] Distance of a bolt from the stiffening edge [6.2.6.5]
Mpl,1,Rd = 3.29 [kN*m] Plastic resistance of a plate for mode 1 [6.2.4]
Mopl,2,Rd = 3.29 [kN*m] Plastic resistance of a plate for mode 2 [6.2.4]
Frird = 232.64 [kN] Resistance of a plate for mode 1 [6.2.4]
FroRrd = 108.87 [kN] Resistance of a plate for mode 2 [6.2.4]
Fragrd = 101.43 [kN] Resistance of a plate for mode 3 [6.2.4]
Ftplrdy = MiN(Fr1,rd , FT2Rd , F1,3Rd)

Fipiray = 101.43 [kN] Tension resistance of a plate [6.2.4]
Bending moment M;jked..

lef1 = 140 [mm] Effective length for a single bolt for mode 1 [6.2.6.5]
lefr,2 = 140 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]

Date : 22/05/21 Page : 284




Autodesk Robot Structural Analysis Professional 2020

Author: Ing. Pavol Kohutiar File: Ocel'ova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

lefr,1 = 140 [mm] Effective length for a single bolt for mode 1
m = 57 [mm] Distance of a bolt from the stiffening edge
Mpi,1Rrd = 3.29 [kN*m] Plastic resistance of a plate for mode 1
Mpi,2Rrd = 3.29 [kN*m] Plastic resistance of a plate for mode 2
FriRrd = 232.64 [kN] Resistance of a plate for mode 1

Fr2Rrd = 108.87 [kN] Resistance of a plate for mode 2

FraRrd = 101.43 [kN] Resistance of a plate for mode 3

Fipirdz = MiN(Fr1rd , Fr2rd s Fr3Rrd)

Ftpi,rdz = 101.43 [kN] Tension resistance of a plate

RESISTANCES OF SPREAD FOOTING IN THE TENSION ZONE

Frrdy = Ftpirdy

Frrdy = 101.43 [kN] Resistance of a column base in the tension zone
FrRrdz = FtpiRrd,z

Frrdz = 101.43 [kN] Resistance of a column base in the tension zone

CONNECTION CAPACITY CHECK

Njed / Njra < 1,0 (6.24) 0.02 < 1.00
ey = 7 [mm] Axial force eccentricity

Zey = 58 [mm] Lever arm FcRray

Ziy = 100 [mm] Lever arm Frray

MiRrdy = 2.52  [kKN*m]  Connection resistance for bending
Mijgdy / Mjray < 1,0 (6.23) 0.04 < 1.00
e, = 550 [mm] Axial force eccentricity

Zes = 58 [mm] Lever arm Fcrdz

Ziz = 100 [mm]  Leverarm Frra:

MjRrdz = 17.84 [kN*m]  Connection resistance for bending
Mijgd,z / Mjrdz < 1,0 (6.23) 0.48 < 1.00
Migdy / Mirdy + Migdz / Mjraz < 1,0 0.53 < 1.00
SHEAR

BEARING PRESSURE OF AN ANCHOR BOLT ONTO THE BASE PLATE

Shear force VjEedy

verified

verified

verified

verified

[6.2.6.5]
[6.2.6.5]
[6.2.4]
[6.2.4]
[6.2.4]
[6.2.4]

[6.2.4]

[6.2.4]

[6.2.8.3]

[6.2.8.3]

(0.02)

[6.2.8.3]
[6.2.8.1.(2)]
[6.2.8.1.(3)]

[6.2.8.3]

(0.04)

[6.2.8.3]
[6.2.8.1.(2)]
[6.2.8.1.(3)]

[6.2.8.3]

(0.48)

(0.53)
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ogy =0.61 Coeff. taking account of the bolt position - in the direction of shear
apy =0.61 Coeff. for resistance calculation Fyyb,rd
Kiy=2.50 Coeff. taking account of the bolt position - perpendicularly to the direction of shear

Fl,vb,Rd,y = kl,y*ab,y*fup*d*tp / Ym2
Fiwray =174.55 [KkN] Resistance of an anchor bolt for bearing pressure onto the base plate

Shear force Vjedz

ogz=0.61 Coeff. taking account of the bolt position - in the direction of shear
ap,=0.61 Coefft. for resistance calculation Fy vb,rd
kiz=2.50 Coeff. taking account of the bolt position - perpendicularly to the direction of shear

FivbRrdz = kl,z*(lb,z*fup*d*tp [ ym2
Fiw,rdz =174.55 [KN] Resistance of an anchor bolt for bearing pressure onto the base plate

SHEAR OF AN ANCHOR BOLT

ap = 0.25 Coeff. for resistance calculation F v rd
Ay = 314  [mm?  Area of bolt section
fup = 800.00  [MPa] Tensile strength of the anchor material
™2 = 1.25 Partial safety factor

F2,vb,rd = ob*fun*Avblymz

FavbRrd = 49.86 [kN] Shear resistance of a bolt - without lever arm

oM = 2.00 Factor related to the fastening of an anchor in the foundation
Mgis = 0.64 [kN*m] Characteristic bending resistance of an anchor

lsm = 50 [mm] Lever arm length

Yms = 1.20 Partial safety factor

Fv.rd.sm = om*Mgk s/ (Ism*yms)

Fv.rd,sm = 21.18 [kN] Shear resistance of a bolt - with lever arm
CONCRETE PRY-OUT FAILURE

Nri,c = 109.54 [kN] Design uplift capacity

ks = 2.00 Factor related to the anchor length
YMc = 2.16 Partial safety factor

Fvrd.cp = Ka*Nrk c/ymc

FvRdcp = 101.43 [kN] Concrete resistance for pry-out failure

CONCRETE EDGE FAILURE

Shear force VjEedy

[Table 3.4]
[Table 3.4]

[Table 3.4]

[6.2.2.(7)]

[Table 3.4]
[Table 3.4]

[Table 3.4]

[6.2.2.(7)]

[6.2.2.(7)]
[6.2.2.(7)]
[6.2.2.(7)]

[6.2.2.(7)]

16.2.2.(7)]
CEB [9.3.2.2]
CEB [9.3.2.2]
CEB [9.3.2.2]

CEB [3.2.3.2]

CEB [9.3.1]

CEB [9.2.4]

CEB [9.3.3]

CEB [3.2.3.1]

CEB [9.3.1]
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VRk,c,yO 172.2[kN
= 3 ]

yavy= 0.67

Yhvy= 1.00

Wevy= 0.90

Veevy 1,00

Wavy= 1.00

Wuervy 1,00

wme=  2.16

Characteristic resistance of an anchor

Factor related to anchor spacing and edge distance

Factor related to the foundation thickness

Factor related to the influence of edges parallel to the shear load direction

Factor taking account a group effect when different shear loads are acting on the individual anchors

in a group

Factor related to the angle at which the shear load is applied

Factor related to the type of edge reinforcement used

Partial safety factor

FV,Rd,c,y = VRk,c,yo*\VA,V,y*\|/h,v,y*\|/s,v,y*\|/ec,V,y*\lla,v,y*\llucr,v,y/'YMc

FvRrdcy = 47.84 [kN] Concrete resistance for edge failure

Shear force VjEed,z

VRk,c,ZO 172.2[k
= 3 ]

yavz= 0.67

yhvz= 1.00

ysvz= 0.90

Veevz 1,00

Yavz= 1.00

WYucer,V,z 1.00

wme=  2.16

N . .
Characteristic resistance of an anchor

Factor related to anchor spacing and edge distance

Factor related to the foundation thickness

Factor related to the influence of edges parallel to the shear load direction

Factor taking account a group effect when different shear loads are acting on the individual anchors

in a group

Factor related to the angle at which the shear load is applied

Factor related to the type of edge reinforcement used

Partial safety factor

Fv,Rd,c,z = VRk,c,zo*\VA,V,z*\Vh,V,z*Ws,V,z*\lfec,V,z*\Vu,V,z*\Vucr,v,z/YMc

FvRrdcz = 47.84 [kN] Concrete resistance for edge failure

SPLITTING RESISTANCE

Cia =

.30 Coeff. of friction between the base plate and concrete

Nced = 15.63 [kN] Compressive force

Fird = Ctd*Nc,Ed

CEB
[9.3.4.(3)]

CEB [9.3.4]

CEB
[9.3.4.(c)]

CEB
[9.3.4.(d)]

CEB
[9.3.4.(e)]

CEB
[9.3.4.(7)]

CEB
[9.3.4.(g)]

CEB[3.2.3.1]

CEB [9.3.1]

CEB
[9.3.4.(a)]

CEB [9.3.4]

CEB
[9.3.4.(c)]

CEB
[9.3.4.(d)]

CEB
[9.3.4.(e)]

CEB
[9.3.4.(7)]

CEB
[9.3.4.(g)]

CEB [3.2.3.1]

CEB [9.3.1]

[6.2.2.(6)]

[6.2.2.(6)]
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Fira = 4.69  [kN]  Slip resistance [6.2.2.(6)]
SHEAR CHECK

VjRrdy = N*MiN(F1vb,Rdy, F2yb,Rds Fv,Rd,sms Fv,Rdeps FvRdcy) + Frrd

VijRrdy = 89.41 [kN] Connection resistance for shear CEB [9.3.1]

Viedy ! Virdy < 1,0 0.08 < 1.00 verified (0.08)

Vj,Rd,z = nb*n‘lin(Fl,vb,Rd,z, F2,vb,Rd, Fv,Rd,sm, FV,Rd,pr Fv,Rd,c.z) + Ff,Rd

VjRrdz = 89.41 [kN] Connection resistance for shear CEB [9.3.1]
Viedz/ Vjrdaz < 1,0 0.00 < 1.00 verified (0.00)
Viedy/ Virdy * Vjedz/ Virdz < 1,0 0.09 < 1.00 verified (0.09)

WELDS BETWEEN THE COLUMN AND THE BASE PLATE

oL = 68.78 [MPa]  Normal stress in a weld [4.5.3.(7)]
T = 68.78 [MPa]  Perpendicular tangent stress [4.5.3.(7)]
Ty = 6.32 [MPa] Tangent stress parallel to V;gqy [4.5.3.(7)]
Ton = 0.05 [MPa] Tangent stress parallel to Ved. [4.5.3.(7)]
Bw = 0.80 Resistance-dependent coefficient [4.5.3.(7)]
o1/ (0.9%u/ym2)) < 1.0 (4.1) 0.27 < 1.00 verified (0.27)
V(612 + 3.0 (tyi? + 112)) | (ful (Bw*ym2))) < 1.0 (4.1) 0.38 < 1.00 verified (0.38)
V(012 + 3.0 (1 + 1.2) / (ful(Bw*ym2))) S 1.0 (4.1)  0.38 < 1.00 verified (0.38)

CONNECTION STIFENESS

Bending moment M;jEedy
Dett = 74 [mm]  Effective width of the bearing pressure zone under the flange [6.2.5.(3)]
les = 189 [mm] Effective length of the bearing pressure zone under the flange [6.2.5.(3)]

K13y = Ec*V(Def*len)/(1.275*E)

Kisy = 13 [mm] Stiffness coeff. of compressed concrete [Table 6.11]
lesf = 140 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]
m = 57 [mm] Distance of a bolt from the stiffening edge [6.2.6.5]

Kis,y = 0.850%lr*t,%/(M?3)

kisy = 5 [mm] Stiffness coeff. of the base plate subjected to tension [Table 6.11]
Ly = 235 [mm] Effective anchorage depth [Table 6.11]
kisy = 1.6*Ap/Lp

Kiey = 2 [mm] Stiffness coeff. of an anchor subjected to tension [Table 6.11]
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Aoy = 0.82 Column slenderness [5.2.2.5.(2)]
Sjiniy = 18323.49  [kN*m] Initial rotational stiffness [Table 6.12]
Sjrigy = 8715.00 [kN*m] Stiffness of a rigid connection [5.2.2.5]
Siiniy = Sirigy RIGID [5.2.2.5.(2)]
Bending moment Mjed,z
kisz = Ec*V(Ac2)/(1.275*E)
Kizz = 13 [mm] Stiffness coeff. of compressed concrete [Table 6.11]
lets = 140 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]
m = 57 [mm] Distance of a bolt from the stiffening edge [6.2.6.5]
kis,» = 0.850ler*t,3/(M3)
kisz = 5 [mm] Stiffness coeff. of the base plate subjected to tension [Table 6.11]
Lp = 235 [mm] Effective anchorage depth [Table 6.11]
Kiez = 1.6*Ap/Lp
Kiez = 2 [mm] Stiffness coeff. of an anchor subjected to tension [Table 6.11]
Aoz = 0.82 Column slenderness [5.2.2.5.(2)]
Sjiniz = 6538.62  [KN*m] Initial rotational stiffness [6.3.1.(4)]
Sirigz = 8715.00 [kN*m]  Stiffness of a rigid connection [5.2.2.5]
Siiniz < Sisigz SEMI-RIGID [5.2.2.5.(2)]
WEAKEST COMPONENT:
FOUNDATION - CONCRETE CONE PULL-OUT FAILURE
Connection conforms to the code Ratio 0.53
Connection Verification

Autodesk Robot Structural Analysis Professional 2020 OK

Fixed column base design
Eurocode 3: EN 1993-1-8:2005/AC:2009 + CEB Design Guide: Design of Ratio
fastenings in concrete

0.20
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Ocelova konstrukcia

1000

1000

-

GENERAL

-

-

-

Connection no.: 7

Connection name:; Fixed column base

Structure node: 16

Structure bars: 13

GEOMETRY

COLUMN

Section: QH 120x120x5

Barno.: 13

Le = 3.60 [m] Column length

o= 0.0 [Deg] Inclination angle

he = 120 [mm] Height of column section

bt = 120 [mm] Width of column section

twe = 5 [mm] Thickness of the web of column section
tee = 5 [mm] Thickness of the flange of column section
re = 5 [mm] Radius of column section fillet

Ac = 2270  [mm?]  Cross-sectional area of a column
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Lc= 3.60 [m]
lye = 4980000  [mm?]
Material: S 235

fye = 235.00  [MPa]
fue = 360.00  [MPa]

COLUMN BASE

lpa = 280 [mm]
bpa = 280 [mm]
to = 20 [mm]
Material: S 235

fypa = 235.00  [MPa]
fupd = 360.00  [MPa]
ANCHORAGE

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

Class = 8.8
fyp = 640.00  [MPq]
fup = 800.00  [MP4q]
d= 20 [mm]
As= 245 [mm?]
Ay = 314 [mm?
Ny = 2
ny = 2

Horizontal spacing eni = 200
Vertical spacing ev; = 200

Anchor dimensions

Li = 100 [mm]
L= 400 [mm]
Lz = 100 [mm]
Anchor plate

d= 100 [mm]
tp = 15 [mm]

Column length

Moment of inertia of the column section

Resistance

Yield strength of a material

Length
Width

Thickness

Resistance

Yield strength of a material

Anchor class

Yield strength of the anchor material

Tensile strength of the anchor material

Bolt diameter

Effective section area of a bolt

Area of bolt section

Number of bolt columns

Number of bolt rows

[mm]

[mm]

Diameter

Thickness
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Material: S 235

fy = 235.00  [MPa]
Washer

lwa = 40 [mm]
Pwa = 50 [mm]
twa = 15 [mm]

MATERIAL FACTORS

o = 1.00
2 = 1.25
Yo = 1.50

SPREAD FOOTING

Resistance

Length
Width

Thickness

Partial safety factor
Partial safety factor

Partial safety factor

L= 1000 [mm] Spread footing length

B = 1000 [mm] Spread footing width

H= 1000 [mm] Spread footing height

Concrete

Class C20/25

fox = 20.00 [MPa]  Characteristic resistance for compression
Grout layer

tg = 30 [mm] Thickness of leveling layer (grout)

fokg = 12.00 [MPa] Characteristic resistance for compression
Cia = 0.30 Coeff. of friction between the base plate and concrete
WELDS

ap = 5 [mm] Footing plate of the column base

LOADS

Case: 9: ULS /3/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75 + 5%0.90
Njed = -22.49 [kN] Axial force

ViEdy = 1.96 [kN] Shear force

Viedz = -9.27 [kN] Shear force

Miedy = 0.19 [kN*m] Bending moment

Mied,z = 1.99 [kN*m] Bending moment
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RESULTS

COMPRESSION ZONE

COMPRESSION OF CONCRETE

feq = 13.33
fi= 26.67

¢ = tp V(fyp/(3*F*ymo))

[MPa]  Design compressive resistance

[MPa]  Design bearing resistance under the base plate

c= 34 [mm] Additional width of the bearing pressure zone

Detr = 74 [mm] Effective width of the bearing pressure zone under the flange
lets = 189 [mm] Effective length of the bearing pressure zone under the flange
Aco = 13870 [mm? Area of the joint between the base plate and the foundation
Aci= 124826 [mm? Maximum design area of load distribution

Frau = Aco*fcd*\/(Acll Aco) < 3*Aco*fea

Frgu = 554.78

B = 0.67

fia = Bi*Frau/(Der*ler)

fig = 26.67
Acp = 33836
Acy = 13870
Acz= 13870
Ferai = Ac,i*fia

Feran=  902.29
Ferdy=  369.86
Foraz=  369.86

[kN] Bearing resistance of concrete

Reduction factor for compression

[MPa]  Design bearing resistance
[mm?] Bearing area for compression
[mm?] Bearing area for bending My

[mm?]  Bearing area for bending Mz

[kN] Bearing resistance of concrete for compression
[kN] Bearing resistance of concrete for bending My

[kN] Bearing resistance of concrete for bending Mz

COLUMN FLANGE AND WEB IN COMPRESSION

CL= 1.00
Woiy = 97600
McRy = 22.94
hry = 115

Feferdy = Mcray / iy

Fc,fc,Rd,y = 1 9 9 . 4 4

Section class
[mm3]  Plastic section modulus
[kN*m]  Design resistance of the section for bending

[mm] Distance between the centroids of flanges

[kN] Resistance of the compressed flange and web

EN 1992-1:[3.1.6.(1)]

[6.2.5.(7)]

[6.2.5.(4)]
[6.2.5.(3)]
[6.2.5.(3)]
EN 1992-1:(6.7.(3)]

EN 1992-1:[6.7.(3)]

EN 1992-1:[6.7.(3)]

[6.2.5.(7)]

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

[6.2.8.3.(1)]

[6.2.8.2.(1)]
[6.2.8.3.(1)]

[6.2.8.3.(1)]

EN 1993-1-1:[5.5.2]
EN1993-1-1:[6.2.5.(2)]
EN1993-1-1:[6.2.5]

[6.2.6.7.(1)]

[6.2.6.7.(1)]
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Wiz = 97600 [mm?3]
McRrdz = 22.94 [KN*m]
he, = 115 [mm]

Fc,fC,Rd,z = Mc,Rd,z / hf,z

Fc,fC,Rd,z = 199.44 [kN]

Plastic section modulus EN1993-1-1:[6.2.5.(2)]

Design resistance of the section for bending EN1993-1-1:[6.2.5]

RESISTANCES OF SPREAD FOOTING IN THE COMPRESSION ZONE

NjRrd = Fcrdn

Niga = 902.29  [kN]
Fc.rdy = Min(Ferd,y: Fe fe,Rdy)
Foray=  199.44  [kN]
Fcra,z = Min(Ferdz,Fe fe,rd.2)

FcRrdz = 199.44 [kN]

TENSION ZONE

STEEL FAILURE

Ay = 245 [mm?]
fup = 800.00  [MPa]
Beta = 0.85

FiRras1 = beta*0.9*fup*Avlymz

Firast=  119.95  [kN]
s = 1.20
fyo = 640.00  [MPa]

Ft,Rd,sZ = fyb*Ab/YMs

Ftrds2 = 130.67 [kN]

Ftrd,s = Min(Ftrds1,Ftrds2)

Firds = 119.95  [kN]

PULL-OUT FAILURE

fo = 20.00  [MPaq]
An = 7540 [mm?
Pk = 140.00  [MPa]
Yvp = 2.16

Firdp = P*Anfymp

Distance between the centroids of flanges [6.2.6.7.(1)]
Resistance of the compressed flange and web [6.2.6.7.(1)]
Resistance of a spread footing for axial compression [6.2.8.2.(1)]
Resistance of spread footing in the compression zone [6.2.8.3]
Resistance of spread footing in the compression zone [6.2.8.3]
Effective anchor area [Table 3.4]
Tensile strength of the anchor material [Table 3.4]
Reduction factor of anchor resistance [3.6.1.(3)]
Anchor resistance to steel failure [Table 3.4]
Partial safety factor CEB [3.2.3.2]
Yield strength of the anchor material CEB [9.2.2]
Anchor resistance to steel failure CEB [9.2.2]

Anchor resistance to steel failure

Characteristic compressive strength of concrete
Bearing area of the head
Characteristic strength of concrete (pull-out)

Partial safety factor

EN 1992-1:[3.1.2]
CEB [15.1.2.3]
CEB [15.1.2.3]

CEB [3.2.3.1]
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Ftrap = 261.80 [kN] Design uplift capacity CEB [9.2.3]
CONCRETE CONE FAILURE
het = 267 [mm] Effective anchorage depth CEB [9.2.4]
NRk‘Co - 9.O[NoAslmmoAs]*fckoAs*hefl.s
Nrkc® = 175.27 [kN] Characteristic resistance of an anchor CEB[9.2.4]
SerN = 800 [mm] Critical width of the concrete cone CEB[9.2.4]
CorN = 400 [mm] Critical edge distance CEB[9.2.4]
Acno = 640000 [mm?] Maximum area of concrete cone CEB[9.2.4]
Acn = 400000 [mm?  Actual area of concrete cone CEB[9.2.4]
wan = Ac,n/Acno
YAN = 0.63 Factor related to anchor spacing and edge distance CEB[9.2.4]
c= 400 [mm] Minimum edge distance from an anchor CEB[9.2.4]
wsn = 0.7 + 0.3*clcen £ 1.0

_ 1.0 Factor taking account the influence of edges of the concrete member on the distribution of stresses in the CEB
VYsN="" 0 concrete [9.2.4]
1’“‘“ L 8 Factor related to distribution of tensile forces acting on anchors [QCZEE
YreN = 0.5 + hefmm]/200 < 1.0
Yren = 1.00 Shell spalling factor CEB [9.2.4]
Yuern =1.00 Factor taking into account whether the anchorage is in cracked or non-cracked concrete CEB[9.2.4]
Mc= 2.16 Partial safety factor CEB [3.2.3.1]
Frac = Nrk T WaAN*"Ws N Wee N*Wre N*Wuer NYMe
FtRrac = 50.72 [kN] Design anchor resistance to concrete cone failure EN 1992-1:[8.4.2.(2)]
SPLITTING FAILURE
het = 370 [mm] Effective anchorage depth CEB [9.2.5]
Nric® = 9.0[NOS/mmO-5]fy O-5*hert 5
Nric = 286.46 [kN] Design uplift capacity CEB [9.2.5]
SerN = 740 [mm] Critical width of the concrete cone CEB [9.2.5]
CerN = 370 [mm] Critical edge distance CEB [9.2.5]
Acno = 547600 [mm?  Maximum area of concrete cone CEB [9.2.5]
Acn = 347800 [mm?  Actual area of concrete cone CEB [9.2.5]

wan = Acn/Acno
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VAN = 0.64 Factor related to anchor spacing and edge distance CEB [9.2.5]
c= 370 [mm] Minimum edge distance from an anchor CEB [9.2.5]

YsN = 0.7 + 0.3*c/caen < 1.0

_ 1.0 Factor taking account the influence of edges of the concrete member on the distribution of stresses in the CEB
WYsN=""" 0 concrete [9.2.5]
‘:V“'N L 8 Factor related to distribution of tensile forces acting on anchors [9(32E5I3]
Yren = 0.5 + he[mm]/200 < 1.0
Yren = 1.00 Shell spalling factor CEB [9.2.5]
WYuern =1-00 Factor taking into account whether the anchorage is in cracked or non-cracked concrete CEB[9.2.5]
whn = (h/(2%he))?2 < 1.2
WhN = 1.20 Coeff. related to the foundation height CEB [9.2.5]
YMsp = 2.16 Partial safety factor CEB [3.2.3.1]
Firdsp = NRicP*Wa N Ws N*Wee N¥Wre N Wuer, N Wh N VM sp
Firdsp = 101.08 [kN] Design anchor resistance to splitting of concrete CEB[9.2.5]
TENSILE RESISTANCE OF AN ANCHOR
Fird = Min(Ftrds » Ftrap » Ftrdc , Firdsp)

Fird = 50.72 [kN] Tensile resistance of an anchor

BENDING OF THE BASE PLATE

Bending moment Mjed,y

lef1 = 140 [mm] Effective length for a single bolt for mode 1 [6.2.6.5]
lefr,2 = 140 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]
m = 57 [mm] Distance of a bolt from the stiffening edge [6.2.6.5]
Mpl,1,Rd = 3.29 [kN*m] Plastic resistance of a plate for mode 1 [6.2.4]
Mopl,2,Rd = 3.29 [kN*m] Plastic resistance of a plate for mode 2 [6.2.4]
Frird = 232.64 [kN] Resistance of a plate for mode 1 [6.2.4]
FroRrd = 108.87 [kN] Resistance of a plate for mode 2 [6.2.4]
Fragrd = 101.43 [kN] Resistance of a plate for mode 3 [6.2.4]
Ftplrdy = MiN(Fr1,rd , FT2Rd , F1,3Rd)

Fipiray = 101.43 [kN] Tension resistance of a plate [6.2.4]
Bending moment M;jked..

lef1 = 140 [mm] Effective length for a single bolt for mode 1 [6.2.6.5]
lefr,2 = 140 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]
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lefr,1 = 140 [mm] Effective length for a single bolt for mode 1
m = 57 [mm] Distance of a bolt from the stiffening edge
Mpi,1Rrd = 3.29 [kN*m] Plastic resistance of a plate for mode 1
Mpi,2Rrd = 3.29 [kN*m] Plastic resistance of a plate for mode 2
FriRrd = 232.64 [kN] Resistance of a plate for mode 1

Fr2Rrd = 108.87 [kN] Resistance of a plate for mode 2

FraRrd = 101.43 [kN] Resistance of a plate for mode 3

Fipirdz = MiN(Fr1rd , Fr2rd s Fr3Rrd)

Ftpi,rdz = 101.43 [kN] Tension resistance of a plate

RESISTANCES OF SPREAD FOOTING IN THE TENSION ZONE

Frrdy = Ftpirdy

Frrdy = 101.43 [kN] Resistance of a column base in the tension zone
FrRrdz = FtpiRrd,z

Frrdz = 101.43 [kN] Resistance of a column base in the tension zone

CONNECTION CAPACITY CHECK

Njed / Njra < 1,0 (6.24) 0.02 < 1.00
ey = 8 [mm] Axial force eccentricity

Zey = 58 [mm] Lever arm FcRray

Ziy = 100 [mm] Lever arm Frray

MiRrdy = 2.90 [kN*m] Connection resistance for bending
Mijgdy / Mjray < 1,0 (6.23) 0.06 < 1.00
e, = 88 [mm] Axial force eccentricity

Zes = 58 [mm] Lever arm Fcrdz

Ziz = 100 [mm]  Leverarm Frra:

MjRrdz = 14.73 [kN*m]  Connection resistance for bending
Mijgd,z / Mjrdz < 1,0 (6.23) 0.13 < 1.00
Migdy / Mirdy + Migdz / Mjraz < 1,0 0.20 < 1.00
SHEAR

BEARING PRESSURE OF AN ANCHOR BOLT ONTO THE BASE PLATE

Shear force VjEedy

verified

verified

verified

verified

[6.2.6.5]
[6.2.6.5]
[6.2.4]
[6.2.4]
[6.2.4]
[6.2.4]

[6.2.4]

[6.2.4]

[6.2.8.3]

[6.2.8.3]

(0.02)

[6.2.8.3]
[6.2.8.1.(2)]
[6.2.8.1.(3)]

[6.2.8.3]

(0.06)

[6.2.8.3]
[6.2.8.1.(2)]
[6.2.8.1.(3)]

[6.2.8.3]

(0.13)

(0.20)
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ogy =0.61 Coeff. taking account of the bolt position - in the direction of shear
apy =0.61 Coeff. for resistance calculation Fyyb,rd
Kiy=2.50 Coeff. taking account of the bolt position - perpendicularly to the direction of shear

Fl,vb,Rd,y = kl,y*ab,y*fup*d*tp / Ym2
Fiwray =174.55 [KkN] Resistance of an anchor bolt for bearing pressure onto the base plate

Shear force Vjedz

ogz=0.61 Coeff. taking account of the bolt position - in the direction of shear
ap,=0.61 Coefft. for resistance calculation Fy vb,rd
kiz=2.50 Coeff. taking account of the bolt position - perpendicularly to the direction of shear

FivbRrdz = kl,z*(lb,z*fup*d*tp [ ym2
Fiw,rdz =174.55 [KN] Resistance of an anchor bolt for bearing pressure onto the base plate

SHEAR OF AN ANCHOR BOLT

ap = 0.25 Coeff. for resistance calculation F v rd
Ay = 314  [mm?  Area of bolt section
fup = 800.00  [MPa] Tensile strength of the anchor material
™2 = 1.25 Partial safety factor

F2,vb,rd = ob*fun*Avblymz

FavbRrd = 49.86 [kN] Shear resistance of a bolt - without lever arm

oM = 2.00 Factor related to the fastening of an anchor in the foundation
Mgis = 0.75 [kN*m] Characteristic bending resistance of an anchor

lsm = 50 [mm] Lever arm length

Yms = 1.20 Partial safety factor

Fv.rd.sm = om*Mgk s/ (Ism*yms)

Fv.rd,sm = 25.13 [kN] Shear resistance of a bolt - with lever arm
CONCRETE PRY-OUT FAILURE

Nri,c = 109.54 [kN] Design uplift capacity

ks = 2.00 Factor related to the anchor length
YMc = 2.16 Partial safety factor

Fvrd.cp = Ka*Nrk c/ymc

FvRdcp = 101.43 [kN] Concrete resistance for pry-out failure

CONCRETE EDGE FAILURE

Shear force VjEedy

[Table 3.4]
[Table 3.4]

[Table 3.4]

[6.2.2.(7)]

[Table 3.4]
[Table 3.4]

[Table 3.4]

[6.2.2.(7)]

[6.2.2.(7)]
[6.2.2.(7)]
[6.2.2.(7)]

[6.2.2.(7)]

16.2.2.(7)]
CEB [9.3.2.2]
CEB [9.3.2.2]
CEB [9.3.2.2]

CEB [3.2.3.2]

CEB [9.3.1]

CEB [9.2.4]

CEB [9.3.3]

CEB [3.2.3.1]

CEB [9.3.1]
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VRk,c,yO 172.2[kN
= 3 ]

yavy= 0.67

Yhvy= 1.00

Wevy= 0.90

Veevy 1,00

Wavy= 1.00

Wuervy 1,00

wme=  2.16

Characteristic resistance of an anchor

Factor related to anchor spacing and edge distance

Factor related to the foundation thickness

Factor related to the influence of edges parallel to the shear load direction

Factor taking account a group effect when different shear loads are acting on the individual anchors

in a group

Factor related to the angle at which the shear load is applied

Factor related to the type of edge reinforcement used

Partial safety factor

FV,Rd,c,y = VRk,c,yo*\VA,V,y*\|/h,v,y*\|/s,v,y*\|/ec,V,y*\lla,v,y*\llucr,v,y/'YMc

FvRrdcy = 47.84 [kN] Concrete resistance for edge failure

Shear force VjEed,z

VRk,c,ZO 172.2[k
= 3 ]

yavz= 0.67

yhvz= 1.00

ysvz= 0.90

Veevz 1,00

Yavz= 1.00

WYucer,V,z 1.00

wme=  2.16

N . .
Characteristic resistance of an anchor

Factor related to anchor spacing and edge distance

Factor related to the foundation thickness

Factor related to the influence of edges parallel to the shear load direction

Factor taking account a group effect when different shear loads are acting on the individual anchors

in a group

Factor related to the angle at which the shear load is applied

Factor related to the type of edge reinforcement used

Partial safety factor

Fv,Rd,c,z = VRk,c,zo*\VA,V,z*\Vh,V,z*Ws,V,z*\lfec,V,z*\Vu,V,z*\Vucr,v,z/YMc

FvRrdcz = 47.84 [kN] Concrete resistance for edge failure

SPLITTING RESISTANCE

Cia =

.30 Coeff. of friction between the base plate and concrete

Nced = 22.49 [kN] Compressive force

Fird = Ctd*Nc,Ed

CEB
[9.3.4.(3)]

CEB [9.3.4]

CEB
[9.3.4.(c)]

CEB
[9.3.4.(d)]

CEB
[9.3.4.(e)]

CEB
[9.3.4.(7)]

CEB
[9.3.4.(g)]

CEB[3.2.3.1]

CEB [9.3.1]

CEB
[9.3.4.(a)]

CEB [9.3.4]

CEB
[9.3.4.(c)]

CEB
[9.3.4.(d)]

CEB
[9.3.4.(e)]

CEB
[9.3.4.(7)]

CEB
[9.3.4.(g)]

CEB [3.2.3.1]

CEB [9.3.1]

[6.2.2.(6)]

[6.2.2.(6)]
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Fira = 6.75  [kN]  Slip resistance [6.2.2.(6)]
SHEAR CHECK

VjRrdy = N*MiN(F1vb,Rdy, F2yb,Rds Fv,Rd,sms Fv,Rdeps FvRdcy) + Frrd

ViRrdy = 107.28 [kN] Connection resistance for shear CEB[9.3.1]

Viedy ! Virdy < 1,0 0.02 < 1.00 verified (0.02)

Vj,Rd,z = nb*n‘lin(Fl,vb,Rd,z, F2,vb,Rd, Fv,Rd,sm, FV,Rd,pr Fv,Rd,c.z) + Ff,Rd

VjRrdz = 107.28 [kN] Connection resistance for shear CEB[9.3.1]
Viedz/ Vjrdaz < 1,0 0.09 < 1.00 verified (0.09)
Viedy/ Virdy * Vjedz/ Virdz < 1,0 0.10 < 1.00 verified (0.10)

WELDS BETWEEN THE COLUMN AND THE BASE PLATE

oL = 21.27 [MPa]  Normal stress in a weld [4.5.3.(7)]
T = 21.27 [MPa] Perpendicular tangent stress [4.5.3.(7)]
Ty = 1.64 [MPa] Tangent stress parallel to Vjgqy [4.5.3.(7)]
Ty = -7.72  [MPa]  Tangent stress parallel to Vg4, [4.5.3.(7)]
Bw = 0.80 Resistance-dependent coefficient [4.5.3.(7)]
o1/ (0.9%u/ym2)) < 1.0 (4.1) 0.08 < 1.00 verified (0.08)
V(ci2 + 3.0 (tyi? + 119) | (ol (Bw*ymz))) < 1.0 (4.1) 0.12 < 1.00 verified (0.12)
V(012 + 3.0 (1 + ©.2) / (ful(Bw*ym2))) S 1.0 (4.1)  0.12 < 1.00 verified (0.12)

CONNECTION STIFENESS

Bending moment M;jEedy
Dett = 74 [mm]  Effective width of the bearing pressure zone under the flange [6.2.5.(3)]
les = 189 [mm] Effective length of the bearing pressure zone under the flange [6.2.5.(3)]

K13y = Ec*V(Def*len)/(1.275*E)

Kisy = 13 [mm] Stiffness coeff. of compressed concrete [Table 6.11]
lesf = 140 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]
m = 57 [mm] Distance of a bolt from the stiffening edge [6.2.6.5]

Kis,y = 0.850%lr*t,%/(M?3)

kisy = 5 [mm] Stiffness coeff. of the base plate subjected to tension [Table 6.11]
Ly = 235 [mm] Effective anchorage depth [Table 6.11]
kisy = 1.6*Ap/Lp

Kiey = 2 [mm] Stiffness coeff. of an anchor subjected to tension [Table 6.11]
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hoy = 0.82

Siiny= 18323.49  [kN*m]
Sirigy = 8715.00  [kN*m]
Sjiniy > Sjrigy RIGID

Bending moment Mjgd,z

kisz = Ec*V(Ac2)/(1.275*E)

Kisz = 13 [mm]
lets = 140 [mm]
m = 57 [mm]

Kisz = 0.850%le*tp/(M)
Kis.2 = 5  [mm]
Ly = 235 [mm]
Kis,z = 1.6*Ap/Ly

Kis.z = 2 [mm]
hoz = 0.82

Spniz= 11918.62  [kN*m]
Sirigz = 8715.00  [KN*m]

Sj,ini,z 2 Sj,rig,z RIGID

WEAKEST COMPONENT:

Column slenderness
Initial rotational stiffness

Stiffness of a rigid connection

Stiffness coeff. of compressed concrete

Effective length for a single bolt for mode 2

Distance of a bolt from the stiffening edge

Stiffness coeff. of the base plate subjected to tension

Effective anchorage depth

Stiffness coeff. of an anchor subjected to tension
Column slenderness
Initial rotational stiffness

Stiffness of a rigid connection

COLUMN FLANGE - COMPRESSION

Connection conforms to the code

[5.2.2.5.(2)]
[Table 6.12]
[5.2.2.5]

[5.2.2.5.(2)]

[Table 6.11]

[6.2.6.5]

[6.2.6.5]

[Table 6.11]

[Table 6.11]

[Table 6.11]
[5.2.2.5.(2)]
16.3.1.(4)]
[5.2.2.5]

[5.2.2.5.(2)]

Ratio| 0.20

Connection Verification

Autodesk Robot Structural Analysis Professional 2020
Fixed column base design

Eurocode 3: EN 1993-1-8:2005/AC:2009 + CEB Design Guide: Design of Ratio
fastenings in concrete

0.86
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GENERAL

-

g

Connection no.:

Connection name:

Structure node:

Structure bars:

11

57

38

GEOMETRY

Fixed column base

COLUMN

Section: QH 150x150x8

Bar no.: 38

te =
rC =

Ac:

150

150

12

4480

[m]
[Deg]
[mm]
[mm]
[mm]
[mm]
[mm]

[mm?]

Column length

Inclination angle
Height of column section

Width of column section

Thickness of the web of column section

Thickness of the flange of column section

Radius of column section fillet

Cross-sectional area of a column
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Lc= 3.60 [m]
lye = 14910000  [mm4]
Material: S 235

fye = 235.00  [MPa]

fuc = 360.00 [MPa]

COLUMN BASE

lpa = 330 [mm]
bpa = 330 [mm]
tpa = 30 [mm]

Material: S 235

fypd = 235.00  [MPa]
fupd = 360.00  [MPa]
ANCHORAGE

Column length

Moment of inertia of the column section

Resistance

Yield strength of a material

Length
Width

Thickness

Resistance

Yield strength of a material

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

Class = 8.8
fyp = 640.00  [MPq]
fup = 800.00  [MP4q]
d= 30 [mm]
As= 561  [mm?
A, = 707 [mm?]
Nn = 2
Ny = 2

Horizontal spacing eni = 250
Vertical spacing ev; = 250

Anchor dimensions

L= 60 [mm]
L= 640 [mm]
Ls = 120 [mm]

Anchor plate
d= 100 [mm]

tp = 15 [mm]

Anchor class

Yield strength of the anchor material

Tensile strength of the anchor material

Bolt diameter

Effective section area of a bolt

Area of bolt section
Number of bolt columns
Number of bolt rows
[mm]

[mm]

Diameter

Thickness
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Material: S 235

fy = 235.00  [MPa]
Washer

lwa = 50 [mm]
Pwa = 60 [mm]
twa = 15 [mm]

MATERIAL FACTORS

o = 1.00
2 = 1.25
Yo = 1.50

SPREAD FOOTING

Resistance

Length
Width

Thickness

Partial safety factor
Partial safety factor

Partial safety factor

L= 800 [mm] Spread footing length

B= 2000 [mm] Spread footing width

H= 900 [mm] Spread footing height

Concrete

Class C20/25

fox = 20.00 [MPa]  Characteristic resistance for compression
Grout layer

tg = 30 [mm] Thickness of leveling layer (grout)

fokg = 12.00 [MPa] Characteristic resistance for compression
Cia = 0.30 Coeff. of friction between the base plate and concrete
WELDS

ap = 6 [mm] Footing plate of the column base
LOADS

Case: 9: ULS /1/ 1*1.35 + 2*1.35 + 3*1.50 + 4*0.75

Njed = -126.15 [kN] Axial force

ViEdy = -3.33 [kN] Shear force

Viedz = -19.84 [kN] Shear force

Miedy = 21.65 [kN*m] Bending moment

Mied,z = -5.72 [kN*m]  Bending moment
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RESULTS

COMPRESSION ZONE

COMPRESSION OF CONCRETE
foq = 13.33 [MPa] Design compressive resistance
fi= 23.97 [MPa] Design bearing resistance under the base plate

¢ = tp V(fyp/(3*F*ymo))

c= 54  [mm] Additional width of the bearing pressure zone

Dett = 116 [mm] Effective width of the bearing pressure zone under the flange
lets = 258 [mm] Effective length of the bearing pressure zone under the flange
Aco = 30101 [mm? Area of the joint between the base plate and the foundation
Aci= 270908 [mm? Maximum design area of load distribution

Frau = Aco*fcd*\/(Acll AcO) < 3*Aco*fed
Frau = 1204.04 [kN] Bearing resistance of concrete
B = 0.67 Reduction factor for compression

fia = Bi*Frau/(Der*ler)

fia = 26.67 [MPa]  Design bearing resistance

Acn = 66150 [mm?] Bearing area for compression

Acy = 30101 [mm?] Bearing area for bending My

Acz= 30101 [mm?]  Bearing area for bending Mz

Ferai = Ac,i*fia

Feran= 1764.01 [kN] Bearing resistance of concrete for compression
Ferdy = 802.69 [kN] Bearing resistance of concrete for bending My
Fcrdz = 802.69 [kN] Bearing resistance of concrete for bending Mz

COLUMN FLANGE AND WEB IN COMPRESSION

CL = 1.00 Section class

Wiy = 237000  [mmd]  Plastic section modulus

Mcray = 55.70 [kN*m] Design resistance of the section for bending
hy = 142 [mm] Distance between the centroids of flanges

Feferdy = Mcray / iy

Feferay = 392.22 [kN] Resistance of the compressed flange and web

EN 1992-1:[3.1.6.(1)]

[6.2.5.(7)]

[6.2.5.(4)]
[6.2.5.(3)]
[6.2.5.(3)]
EN 1992-1:(6.7.(3)]

EN 1992-1:[6.7.(3)]

EN 1992-1:[6.7.(3)]

[6.2.5.(7)]

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

[6.2.8.3.(1)]

[6.2.8.2.(1)]
[6.2.8.3.(1)]

[6.2.8.3.(1)]

EN 1993-1-1:[5.5.2]
EN1993-1-1:[6.2.5.(2)]
EN1993-1-1:[6.2.5]

[6.2.6.7.(1)]

[6.2.6.7.(1)]
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Wiz = 237000  [mm?3
McRrdz = 55.70  [KN*m]
he, = 142 [mm]

Fc,fC,Rd,z = Mc,Rd,z / hf,z

FC,fC,Rd,Z = 3 92 . 22 [kN]

Plastic section modulus EN1993-1-1:[6.2.5.(2)]

Design resistance of the section for bending EN1993-1-1:[6.2.5]

RESISTANCES OF SPREAD FOOTING IN THE COMPRESSION ZONE

NjRrd = Fcrdn

Njga=  1764.01  [kN]
Fc.rdy = Min(Ferd,y: Fe fe,Rdy)
Feray=  392.22  [kN]
Fcra,z = Min(Ferdz,Fe fe,rd.2)

FcRrdz = 392.22 [kN]

TENSION ZONE

STEEL FAILURE

Ay = 561 [mm?]
fup = 800.00  [MPa]
Beta = 0.85

FiRras1 = beta*0.9*fup*Avlymz

Firas1=  274.67  [kN]
s = 1.20
fyo = 640.00  [MPa]

Ft,Rd,sZ = fyb*Ab/YMs

Firas2 =  299.20  [kN]

Ftrd,s = Min(Ftrds1,Ftrds2)

Firds = 274.67  [kN]

PULL-OUT FAILURE

fox = 20.00  [MPaq]
An = 7147  [mm?
Pk = 140.00  [MPa]
Yvp = 2.16

Firdp = P*Anfymp

Distance between the centroids of flanges [6.2.6.7.(1)]
Resistance of the compressed flange and web [6.2.6.7.(1)]
Resistance of a spread footing for axial compression [6.2.8.2.(1)]
Resistance of spread footing in the compression zone [6.2.8.3]
Resistance of spread footing in the compression zone [6.2.8.3]
Effective anchor area [Table 3.4]
Tensile strength of the anchor material [Table 3.4]
Reduction factor of anchor resistance [3.6.1.(3)]
Anchor resistance to steel failure [Table 3.4]
Partial safety factor CEB [3.2.3.2]
Yield strength of the anchor material CEB [9.2.2]
Anchor resistance to steel failure CEB [9.2.2]

Anchor resistance to steel failure

Characteristic compressive strength of concrete
Bearing area of the head
Characteristic strength of concrete (pull-out)

Partial safety factor

EN 1992-1:[3.1.2]
CEB [15.1.2.3]
CEB [15.1.2.3]

CEB [3.2.3.1]
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Firdp = 248.16 [kN] Design uplift capacity CEB [9.2.3]
CONCRETE CONE FAILURE
het = 583 [mm] Effective anchorage depth CEB [9.2.4]
NRk‘Co - 9.O[NoAslmmoAs]*fckoAs*hefl.s
Nrkc® = 567.06 [kN] Characteristic resistance of an anchor CEB[9.2.4]
SerN = 1750 [mm] Critical width of the concrete cone CEB[9.2.4]
CorN = 875 [mm] Critical edge distance CEB[9.2.4]
Acno = 3062500  [mm?]  Maximum area of concrete cone CEB [9.2.4]
Acn = 800000 [mm?  Actual area of concrete cone CEB[9.2.4]
wan = Ac,n/Acno
WAN = 0.26 Factor related to anchor spacing and edge distance CEB[9.2.4]
c= 275 [mm] Minimum edge distance from an anchor CEB[9.2.4]
wsn = 0.7 + 0.3*clcen £ 1.0

_ 0.7 Factor taking account the influence of edges of the concrete member on the distribution of stresses in the CEB
VYsN="" 9 concrete [9.2.4]
1’“‘“ L 8 Factor related to distribution of tensile forces acting on anchors [QCZEE
YreN = 0.5 + hefmm]/200 < 1.0
Yren = 1.00 Shell spalling factor CEB [9.2.4]
Yuern =1.00 Factor taking into account whether the anchorage is in cracked or non-cracked concrete CEB[9.2.4]
Mc= 2.16 Partial safety factor CEB [3.2.3.1]
Frac = Nrk T WaAN*"Ws N Wee N*Wre N*Wuer NYMe
FtRrac = 54.47 [kN] Design anchor resistance to concrete cone failure EN 1992-1:[8.4.2.(2)]
SPLITTING FAILURE
het = 610 [mm] Effective anchorage depth CEB [9.2.5]
Nric® = 9.0[NOS/mmO-5]fy O-5*hert 5
Nric = 606.39 [kN] Design uplift capacity CEB [9.2.5]
SerN = 1220 [mm] Critical width of the concrete cone CEB [9.2.5]
CerN = 610 [mm] Critical edge distance CEB [9.2.5]
Acno = 1488400 [mm?  Maximum area of concrete cone CEB [9.2.5]
Acn = 588000 [mm?  Actual area of concrete cone CEB [9.2.5]

wan = Acn/Acno

Date : 22/05/21

Page : 307




Autodesk Robot Structural Analysis Professional 2020
Author: Ing. Pavol Kohutiar File: Ocel'ova konstrukcia
Project: Rekonstrukcia a pristavba strediska Cistenia

VAN = 0.40 Factor related to anchor spacing and edge distance CEB [9.2.5]
c= 275 [mm] Minimum edge distance from an anchor CEB [9.2.5]

YsN = 0.7 + 0.3*c/caen < 1.0

_ 0.8 Factor taking account the influence of edges of the concrete member on the distribution of stresses in the CEB
WVsN="" 4 concrete [9.2.5]
‘:V“'N L 8 Factor related to distribution of tensile forces acting on anchors [9(32E5I3]
Yren = 0.5 + he[mm]/200 < 1.0
Yren = 1.00 Shell spalling factor CEB [9.2.5]
WYuern =1-00 Factor taking into account whether the anchorage is in cracked or non-cracked concrete CEB[9.2.5]
whn = (h/(2%he))?2 < 1.2
WhN = 0.82 Coeff. related to the foundation height CEB [9.2.5]
YMsp = 2.16 Partial safety factor CEB [3.2.3.1]
Firdsp = NRicP*Wa N Ws N*Wee N¥Wre N Wuer, N Wh N VM sp
Firdsp = 75.63 [kN] Design anchor resistance to splitting of concrete CEB[9.2.5]
TENSILE RESISTANCE OF AN ANCHOR
Fird = Min(Ftrds » Ftrap » Ftrdc , Firdsp)

Fird = 54.47 [kN] Tensile resistance of an anchor

BENDING OF THE BASE PLATE

Bending moment Mjed,y

lef1 = 165 [mm] Effective length for a single bolt for mode 1 [6.2.6.5]
lefr,2 = 165 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]
m = 71 [mm] Distance of a bolt from the stiffening edge [6.2.6.5]
Mpl,1,Rd = 8.72 [kN*m] Plastic resistance of a plate for mode 1 [6.2.4]
Mopl,2,Rd = 8.72 [kN*m] Plastic resistance of a plate for mode 2 [6.2.4]
Frird = 493.53 [kN] Resistance of a plate for mode 1 [6.2.4]
FroRrd = 185.51 [kN] Resistance of a plate for mode 2 [6.2.4]
Fragrd = 108.94 [kN] Resistance of a plate for mode 3 [6.2.4]
Ftplrdy = MiN(Fr1,rd , FT2Rd , F1,3Rd)

Fipiray= 108.94 [kN] Tension resistance of a plate [6.2.4]
Bending moment M;jked..

lef1 = 165 [mm] Effective length for a single bolt for mode 1 [6.2.6.5]
lefr,2 = 165 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]
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lefr,1 = 165 [mm] Effective length for a single bolt for mode 1
m = 71 [mm] Distance of a bolt from the stiffening edge
Mpl,1,rd = 8.72 [kN*m] Plastic resistance of a plate for mode 1

Mol 2,rd = 8.72 [kN*m] Plastic resistance of a plate for mode 2
FriRrd = 493.53 [kN] Resistance of a plate for mode 1

Fr2Rrd = 185.51 [kN] Resistance of a plate for mode 2

FraRrd = 108.94 [kN] Resistance of a plate for mode 3

Fipirdz = MiN(Fr1rd , Fr2rd s Fr3Rrd)

Fipirdz= 108.94 [kN] Tension resistance of a plate

RESISTANCES OF SPREAD FOOTING IN THE TENSION ZONE

Frrdy = Ftpirdy

Frray = 108.94 [kN] Resistance of a column base in the tension zone
FrRrdz = FtpiRrd,z

Frrdz = 108.94 [kN] Resistance of a column base in the tension zone

CONNECTION CAPACITY CHECK

Njed / Njra < 1,0 (6.24) 0.07 < 1.00
ey = 172 [mm] Axial force eccentricity

Zey = 71 [mm] Lever arm FcRray

Ziy = 125 [mm] Lever arm Frray

MiRrdy = 36.42  [kKN*m]  Connection resistance for bending
Mijgdy / Mjray < 1,0 (6.23) 0.59 < 1.00
e, = 45 [mm] Axial force eccentricity

Zes = 71 [mm]  Lever arm FcRrdz

Ziz = 125 [mm]  Leverarm Frra:

MjRrdz = 21.72 [kN*m]  Connection resistance for bending
Mijgd,z / Mjrdz < 1,0 (6.23) 0.26 < 1.00
Migdy / Mirdy + Migdz / Mjraz < 1,0 0.86 < 1.00
SHEAR

BEARING PRESSURE OF AN ANCHOR BOLT ONTO THE BASE PLATE

Shear force VjEedy

verified

verified

verified

verified

[6.2.6.5]
[6.2.6.5]
[6.2.4]
[6.2.4]
[6.2.4]
[6.2.4]

[6.2.4]

[6.2.4]

[6.2.8.3]

[6.2.8.3]

(0.07)
[6.2.8.3]
[6.2.8.1.(2)]
[6.2.8.1.(3)]
[6.2.8.3]
(0.59)
[6.2.8.3]
[6.2.8.1.(2)]
[6.2.8.1.(3)]
[6.2.8.3]
(0.26)

(0.86)
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ogy =0.42 Coeff. taking account of the bolt position - in the direction of shear
apy =0.42 Coeff. for resistance calculation Fyyb,rd
Kiy=1.80 Coeff. taking account of the bolt position - perpendicularly to the direction of shear

Fl,vb,Rd,y = kl,y*ab,y*fup*d*tp / Ym2
Fiw,riy =194.40 [kN] Resistance of an anchor bolt for bearing pressure onto the base plate

Shear force Vjedz

ogz=0.42 Coeff. taking account of the bolt position - in the direction of shear
ap,=0.42 Coefft. for resistance calculation Fy vb,rd
kiz=1.80 Coeff. taking account of the bolt position - perpendicularly to the direction of shear

FivbRrdz = kl,z*(lb,z*fup*d*tp [ ym2
Fiwrdz =194.40 [KN] Resistance of an anchor bolt for bearing pressure onto the base plate

SHEAR OF AN ANCHOR BOLT

ap = 0.25 Coeff. for resistance calculation F v rd
Ay = 707  [mm?  Area of bolt section
fup = 800.00  [MPa] Tensile strength of the anchor material
™2 = 1.25 Partial safety factor

F2,vb,rd = ob*fun*Avblymz

FavbRrd = 112.19 [kN] Shear resistance of a bolt - without lever arm

oM = 2.00 Factor related to the fastening of an anchor in the foundation
Mgis = 2.54 [kN*m] Characteristic bending resistance of an anchor

lsm = 60 [mm] Lever arm length

Yms = 1.20 Partial safety factor

Fv,Rd,sm = U-M*MRk,s/(lsm*YMs)

Fv.rd,sm = 70.48 [kN] Shear resistance of a bolt - with lever arm

CONCRETE PRY-OUT FAILURE

Nr,c = 117.66 [KN] Design uplift capacity
ks = 2.00 Factor related to the anchor length
YMe = 2.16 Partial safety factor

Fv,Rd,cp = k3*NRk,JYMc
Fv.rd,cp = 108.94 [kN] Concrete resistance for pry-out failure
CONCRETE EDGE FAILURE

Shear force VjEedy

[Table 3.4]
[Table 3.4]

[Table 3.4]

[6.2.2.(7)]

[Table 3.4]
[Table 3.4]

[Table 3.4]

[6.2.2.(7)]

[6.2.2.(7)]
[6.2.2.(7)]
[6.2.2.(7)]

[6.2.2.(7)]

16.2.2.(7)]
CEB [9.3.2.2]
CEB [9.3.2.2]
CEB [9.3.2.2]

CEB [3.2.3.2]

CEB [9.3.1]

CEB [9.2.4]

CEB [9.3.3]

CEB [3.2.3.1]

CEB [9.3.1]
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VRk,c,yO 754.2[kN
= 3 ]

Wavy = 0.14

Yhvy= 1.13

ysvy= 0.76

Veevy 1,00

Wavy= 1.00

Wuervy 1,00

wme=  2.16

Characteristic resistance of an anchor

Factor related to anchor spacing and edge distance

Factor related to the foundation thickness

Factor related to the influence of edges parallel to the shear load direction

Factor taking account a group effect when different shear loads are acting on the individual anchors

in a group

Factor related to the angle at which the shear load is applied

Factor related to the type of edge reinforcement used

Partial safety factor

FV,Rd,c,y = VRk,c,yo*\VA,V,y*\|/h,v,y*\|/s,v,y*\|/ec,V,y*\lla,v,y*\llucr,v,y/'YMc

FvRrdey = 43.40 [kN] Concrete resistance for edge failure

Shear force VjEed,z

VRk,c,zo 132.8[k
= 9 ]

yavz= 1.00

yhvz= 1.00

ysvz= 1.00

Veevz 1,00

Yavz= 1.00

WYucer,V,z 1.00

wme=  2.16

N . .
Characteristic resistance of an anchor

Factor related to anchor spacing and edge distance

Factor related to the foundation thickness

Factor related to the influence of edges parallel to the shear load direction

Factor taking account a group effect when different shear loads are acting on the individual anchors

in a group

Factor related to the angle at which the shear load is applied

Factor related to the type of edge reinforcement used

Partial safety factor

Fv,Rd,c,z = VRk,c,zo*\VA,V,z*\Vh,V,z*Ws,V,z*\lfec,V,z*\Vu,V,z*\Vucr,v,z/YMc

FvRrdcz = 61.52 [kN] Concrete resistance for edge failure

SPLITTING RESISTANCE

Cia =

.30 Coeff. of friction between the base plate and concrete

Negd = 126.15 [KN] Compressive force

Fird = Ctd*Nc,Ed

CEB
[9.3.4.(3)]

CEB [9.3.4]

CEB
[9.3.4.(c)]

CEB
[9.3.4.(d)]

CEB
[9.3.4.(e)]

CEB
[9.3.4.(7)]

CEB
[9.3.4.(g)]

CEB[3.2.3.1]

CEB [9.3.1]

CEB
[9.3.4.(a)]

CEB [9.3.4]

CEB
[9.3.4.(c)]

CEB
[9.3.4.(d)]

CEB
[9.3.4.(e)]

CEB
[9.3.4.(7)]

CEB
[9.3.4.(g)]

CEB [3.2.3.1]

CEB [9.3.1]

[6.2.2.(6)]

[6.2.2.(6)]
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Fira = 37.84  [kN]  Slip resistance [6.2.2.(6)]
SHEAR CHECK

VjRrdy = N*MiN(F1vb,Rdy, F2yb,Rds Fv,Rd,sms Fv,Rdeps FvRdcy) + Frrd

ViRrdy = 211.45 [kN] Connection resistance for shear CEB[9.3.1]

Viedy ! Virdy < 1,0 0.02 < 1.00 verified (0.02)

Vj,Rd,z = nb*n‘lin(Fl,vb,Rd,z, F2,vb,Rd, Fv,Rd,sm, FV,Rd,pr Fv,Rd,c.z) + Ff,Rd

VjRrdz = 283.94 [kN] Connection resistance for shear CEB[9.3.1]
Viedz/ Vjrdaz < 1,0 0.07 < 1.00 verified (0.07)
Viedy/ Virdy * Vjedz/ Virdz < 1,0 0.09 < 1.00 verified (0.09)

WELDS BETWEEN THE COLUMN AND THE BASE PLATE

oL= 128.00 [MPa]  Normal stress in a weld [4.5.3.(7)]
T = 128.00 [MPa] Perpendicular tangent stress [4.5.3.(7)]
Ty = -1.85 [MPa] Tangent stress parallel to Vedy [4.5.3.(7)]
T = -11.02 [MPa] Tangent stress parallel to Vg4, [4.5.3.(7)]
Bw = 0.80 Resistance-dependent coefficient [4.5.3.(7)]
o1/ (0.9%u/ym2)) < 1.0 (4.1) 0.49 < 1.00 verified (0.49)
V(12 + 3.0 (tyi? + 112)) / (Ful (Bw*ymz))) < 1.0 (4.1) 0.71 < 1.00 verified (0.71)
V(612 + 3.0 (121? + 112)) / (ful (Bw*ymz))) < 1.0 (4.1) 0.63 < 1.00 verified (0-63)

CONNECTION STIFENESS

Bending moment M;jEedy
Dett = 116 [mm] Effective width of the bearing pressure zone under the flange [6.2.5.(3)]
les = 258 [mm] Effective length of the bearing pressure zone under the flange [6.2.5.(3)]

K13y = Ec*V(Def*len)/(1.275*E)

Kisy = 19 [mm] Stiffness coeff. of compressed concrete [Table 6.11]
lesf = 165 [mm] Effective length for a single bolt for mode 2 [6.2.6.5]
m = 71 [mm] Distance of a bolt from the stiffening edge [6.2.6.5]

Kis,y = 0.850%lr*t,%/(M?3)

kisy = 11 [mm] Stiffness coeff. of the base plate subjected to tension [Table 6.11]
Ly = 330 [mm] Effective anchorage depth [Table 6.11]
kisy = 1.6*Ap/Lp

Kiey = 3 [mm] Stiffness coeff. of an anchor subjected to tension [Table 6.11]
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Aoy = 0.66
Siniy= 22457.85  [kN*m]
Siigy= 26092.50  [KN*m]
Sjiniy < Sjrigy SEMI-RIGID
Bending moment Mjked.z

kisz = Ec*V(Ac2)/(1.275*E)

Kisz = 19 [mm]
lefr = 165 [mm]
m = 71 [mm]

Kis.z = 0.850%e*t,/(m?)

Kisz = 11 [mm]
Lp = 330 [mm]
k16, = 1.6*An/Lp

Kisz = 3 [mm]
oz = 0.66

Sjiniz= 41157.36  [kN*m]
Siigz= 26092.50  [KN*m]

Sj,ini,z 2 Sj,rig,z RIGID

WEAKEST COMPONENT:

Column slenderness
Initial rotational stiffness

Stiffness of a rigid connection

Stiffness coeff. of compressed concrete

Effective length for a single bolt for mode 2

Distance of a bolt from the stiffening edge

Stiffness coeff. of the base plate subjected to tension

Effective anchorage depth

Stiffness coeff. of an anchor subjected to tension
Column slenderness
Initial rotational stiffness

Stiffness of a rigid connection

FOUNDATION - CONCRETE CONE PULL-OUT FAILURE

Connection conforms to the code

[5.2.2.5.(2)]
[Table 6.12]
[5.2.2.5]

[5.2.2.5.(2)]

[Table 6.11]

[6.2.6.5]

[6.2.6.5]

[Table 6.11]

[Table 6.11]

[Table 6.11]
[5.2.2.5.(2)]
[6.3.1.(4)]
[5.2.2.5]

[5.2.2.5.(2)]

Ratio|0.86
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Posouzeni plosného zakladu

Vstupni data

Projekt

Akce : Rekonstrukcia a pristavba strediska Cistoty
Cast . Zakladova patka Z1

Odbératel : RB ARCHITECTS

Vypracoval : Ing.Pavol Kohutiar

Datum 1 22.5.2021

Nastaveni

Slovensko - EN 1997

Materialy a normy

Betonové konstrukce : EN 1992-1-1 (EC2)
Soucdinitele EN 1992-1-1 : standardni

Sedani

Metoda vypocdtu :
Omezeni deformacni zény : pomoci strukturni pevnosti

Patky
Vypocet pro odvodnéné podminky : EC 7-1 (EN 1997-1:2003)
Posouzeni tazené patky : standardni postup

Dovolena excentricita : 0.333
Metodika posouzeni : vypocet podle EN 1997

CSN 73 1001 (Vypocet pomoci edometrického modulu)

Navrhovy pfistup : 2 - redukce zatizeni a odporu
Soucinitele redukce zatizeni (F)
Trvala navrhova situace
Nepfiznivé Pfiznivé
Stalé zatizeni : VG = 1.35 [-] 1.00 [-]
Soucinitele redukce odporu (R)
Trvala navrhova situace
Soucinitel redukce svislé unosnosti : YRvs = 1.40 [-]
Soucinitel redukce vodorovné unosnosti : YRhs = 1.10 [-]
Zakladni parametry zemin
Cislo Nazev Vzorek Pef Cet Y Ysu 6
[°] [kPa] [kN/m3] [kN/m3] [°]
1 Trida F1, konzistence tuha P 2000 8.00 19.00 9.00
2 Trida F4, konzistence tuha I 2450 14.00 18.50 8.50
3 Trida F6, konzistence tuha I 1000 1200 21.00 11.00

Pro vypocet tlaku v klidu jsou vSechny zeminy zadany jako nesoudrzné.
Parametry zemin

Trida F1, konzistence tuha

Objemova tiha : y = 19.00 kN/m3
Uhel vnitfniho tfeni : Qef = 29.00°
Soudrznost zeminy : Cef = 8.00kPa
Edometricky modul : Eoeqd = 24.00 MPa
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Koef. strukturni pevnosti :
Obj.tiha sat.zeminy :

Trida F4, konzistence tuha
Objemova tiha :

Uhel vnitfniho tfeni :
Soudrznost zeminy :
Edometricky modul :

Koef. strukturni pevnosti :
Obj.tiha sat.zeminy :

Ttida F6, konzistence tuha
Objemova tiha :

Uhel vnitfniho tfeni :
Soudrznost zeminy :
Edometricky modul :

Koef. strukturni pevnosti :
Obj.tiha sat.zeminy :

Zalozeni

m
Ysat

Pef
Cef
Eoed
m

Ysat

Pef
Cef
Eoed
m

Ysat

Typ zakladu: excentricka patka

Hloubka od plGvodniho terénu h,

Hloubka zakladové spary
Tloustka zakladu
Sklon upraveného terénu

Sklon zakladové spary

Nadlozi
Typ: zadat objemovou tihu

S1
$2

0.10
19.00 kN/m3

18.50 kN/m3
2450 °

14.00 kPa
8.00 MPa

0.10
18.50 kN/m3

21.00 kN/m3

19.00 °

12.00 kPa
9.50 MPa

0.10
21.00 kN/m3

1.20 m

1.20 m
0.80 m
0.00 °

0.00 °

Objemova tiha zeminy nad zakladem = 20.00 kN/m3

Nazev : Zalozeni

Faze - vypocet: 1 -0

PT UT

-
o
o

+z
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Geometrie konstrukce
Typ zakladu: excentricka patka

Délka patky x =150 m
Sitka patky y =100 m
Sitka sloupu ve smérux ¢, = 0.20 m
Sitka sloupu ve sméruy c, = 0.20 m

Vzdal. osy sloupu od kraje patky ve sméru x = 0.75 m
Vzdal. osy sloupu od kraje patky ve sméruy =0.70 m

Objem patky = 1.20 m3
Objem vykopu = 1.80 m3
Objem zasypu = 0.58 m3

Nazev : Geometrie

Faze - vypocet: 1-0

0.200
0.20
+X
1.00
>
¥
0.400
0.650 ‘ 0.20 ‘ 0.650
1 1
1.50

Material konstrukce
Objemova tiha y = 23.00 kN/m3

Vypocet betonovych konstrukci proveden podle normy EN 1992-1-1 (EC2).

Beton: C 20/25

Valcova pevnost v tlaku fok = 20.00 MPa
Pevnost v tahu fotm = 2.20 MPa
Modul pruznosti Ecm = 30000.00 MPa
Ocel podélna: B500B
Mez kluzu fyk = 500.00 MPa
Ocel pFiéna: B500B
Mez kluzu fyk = 500.00 MPa
Geologicky profil a pfifazeni zemin
Cislo Mocnost vrstvy  Hloubka Pfifazena zemina Vzorek
t [m] z [m]
1 0.25 0.00 .. 0.25 Tida F1, konzistence tuha V4
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Mocnost vrstvy Hloubka

t [m] . Prifrazena zemina

Cislo

Vzorek

2 0.50 0.25..0.75 Trida F4, konzistence tuha

3 1.50 0.75 .. 2.25 Trida F6, konzistence tuha

4 3.00 2.25..5.25 Trida F6, konzistence tuha

5 - 5.25 ..« Trida F6, konzistence tuha

Zatizeni

.. Zatizeni , N M,
Cislo i . Nazev Typ
noveé zmeéna [kN] [kNm]

My
[kNm]

Hy Hy
[kN] [kN]

1 Ano MSU Navrhové 75.00 12.50
2 Ano MSP UZitné 50.00 7.50

12.50
7.50

7.50 7.50
5.00 5.00

Celkové nastaveni vypoctu

Typ vypoctu : vypocet pro odvodnéné podminky
Nastaveni vypoctu faze

Navrhova situace : trvala
Posouzeni Cis. 1
Posouzeni zatézovacich stavu

VI. tiha ex ey o Ry
priznivé [m] [m] [kPa] [kPa]

Nazev

Vyuziti
[%]

Vyhovuje

MSU Ano -0.06 -0.03 87.82 255.86
MSU Ne -0.05 -0.03 96.84 258.53

34.32
37.46

Ano
Ano

Spoctena vlastni tiha patky G = 37.26 kN
Spoctena tiha nadlozi Z = 15.77 kN

Posouzeni svislé inosnosti
Tvar kontaktniho napéti : obdélnik

Parametry smykové plochy pod zakladem:
Hloubka smykove plochy zg, = 1.13 m

Dosah smykove plochy Isp = 2.90 m

258.53 kPa
96.84 kPa

Vypoctova unosnost zakl. pidy Ry
Extrémni kontaktni napéti o
Svisla unosnost VYHOVUJE
Posouzeni excentricity zatizeni
Max. excentricita ve sméru délky patky ex = 0.038<0.333
Max. excentricita ve sméru Sifky patky e, = 0.031<0.333
Max. prostorova excentricita ey = 0.049<0.333

Excentricita zatizeni zakladu VYHOVUJE
Posouzeni vodorovné unosnosti

Zemni odpor: klidovy
Vypoctova velikost zemniho odporu Spq = 7.89 kN
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Rekonstrukcia a pristavba strediska Cistoty

Ing.Pavol Kohutiar Zakladova patka Z1

Horizontalni dnosnost zakladu Ry, = 57.14 kN
Extrémni horizontalni sila H = 10.61 kN
Vodorovna tunosnost VYHOVUJE
Unosnost zakladu VYHOVUJE
Nazev : 1.MS Faze - vypocet : 1 - 1
2%
™~
<t
It
8
o
0
0.p5 g 190
1.40 I,
V|
1.50
>
+

Posouzeni Cis. 1
Sednuti a natoc€eni zakladu - vstupni data

Vypocet proveden s uvazovanim koeficientu k4 (vliv hloubky zalozeni).
Napéti v zakladové spare uvazovano od upraveného terénu.
Spoctena vlastni tiha patky G = 27.60 kN

Spoctena tiha nadlozi Z = 11.68 kN

Sednuti stfedu hrany x -1 = 1.3 mm
Sednuti stfedu hrany x -2 = 1.0 mm
Sednuti stfedu hranyy-1 = 1.2 mm
Sednuti stfedu hranyy-2 = 0.8 mm
Sednuti stfedu zakladu =22 mm
Sednuti charakterist. bodu = 1.4 mm

(1-hrana max.tlacend; 2-hrana min.tlacena)
Sednuti a natoc€eni zakladu - vysledky

Tuhost zakladu:

Spocteny vazeny priimérny modul pretvarnosti Egef = 4.43 MPa
Zaklad je ve sméru délky tuhy (k=1026.57)

Zaklad je ve sméru Sifky tuhy (k=3464.66)

Posouzeni excentricity zatizeni

Max. excentricita ve sméru délky patky ey = 0.026<0.333
Max. excentricita ve sméru Sirky patky ey = 0.017<0.333
Max. prostorovéa excentricita et = 0.031<0.333

Excentricita zatizeni zakladu VYHOVUJE
I 5|
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Rekonstrukcia a pristavba strediska Cistoty
Zakladova patka Z1

Celkové sednuti a natoceni zakladu:
Sednuti zakladu = 1.4 mm
Hloubka deformaé&ni zény = 1.36 m

Natoc€eni ve sméru x = 0.302 (tan*1000); (1.7E-02 °)
Nato€eni ve sméru y = 0.243 (tan*1000); (1.4E-02 °)

Nazev : 2.MS Faze - vypocet : 1 -1
PT UT
1.20 1.20
0.80

— ’

I”’
'I

v
//
// 1.86
7/
// Sigma,z
// ----- Sigma,or
7 N mSigma,or

A

Posouzeni podélné vyztuze zakladu ve sméru x
8 ks profil 16.0 mm, kryti 50.0 mm

Sitka prafezu = 1.00 m

Vyska prafezu = 0.80 m

Stupen vyztuzeni p = 022 % > 013 %
Poloha neutralné osy X = 007m < 046 m
Moment na mezi unosnosti Mrq = 500.57 kNm > 14.18 kNm
Prafrez VYHOVUJE.

Posouzeni podélné vyztuze zakladu ve sméru y
8 ks profil 16.0 mm, kryti 50.0 mm

Sitka prifezu = 1.50 m

Vyska prafezu = 0.80 m

Stupen vyztuzeni p = 014 % > 013 %
Poloha neutralné osy X = 004m < 046 m
Moment na mezi unosnosti Mrq = 506.69 kNm > 17.32 kNm
Prarez VYHOVUJE.

Posouzeni zakladu na protlaceni

Normalova sila v sloupu = 75.00 kN
Maximalni inosnost na obvodu sloupu

Sila pfenesena roznaSenim do zakl. pady = 2.00 kN

= Pmin

= Xmax

= Pmin

= Xmax

Mgg
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Sila pfenaSena smykovou pevnosti patky

UvaZovany obvod sloupu Ug
Smykové napéti na obvodu sloupu VEd,max =
Unosnost na obvodu sloupu VRd max =

Kriticky priifez bez smykové vyztuze

Sila pfenesena roznasenim do zakl. pady
Sila pfenaSena smykovou pevnosti patky =
Vzdalenost priifezu od sloupu =

Délka prufezu u =
Smykové napéti na prlfezu VEq =
Unosnost nevyztuzeného prufezu VRdc =

VEd < VRd,c => Vyztuz neni nutna

Zaklad na protlaceni VYHOVUJE

= 73.00 kN
0.80 m

0.38 MPa
2.94 MPa

= 33.36 kN

41.64 kN
0.37 m
217 m
0.05 MPa

1.17 MPa

Nazev : Dimenzovani

Faze - vypocet : 1 -1

Padorys: !
Bi
100 Nany o
' |
L, YO I ST,
B
k 150 1)
Rez A-
0.0

8 ks profil 16.0 mm
délka 1400mm, kryti 50mm

Protlaceni - krit. prirez:

T ]
| | <] ‘ | k\j .
(/) & \ | FVJIodV\a zat., které
A )| ZB pfenese smykem
K /- | plocha: 4.00E-02m?
Y AT yZ ’
R kriticky prafez

délka: 0.80m

kontrolované prarezy

Rez B-B:

8 ks profil 16.0 mm
délka 900mm, kryti 50mm
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Zakladova patka Z2

Posouzeni plosného zakladu

Vstupni data

Projekt

Akce : Rekonstrukcia a pristavba strediska Cistoty
Cast . Zakladova patka 72

Odbératel : RB ARCHITECTS

Vypracoval : Ing.Pavol Kohutiar

Datum 1 22.5.2021

Nastaveni

Slovensko - EN 1997

Materialy a normy

Betonové konstrukce : EN 1992-1-1 (EC2)
Soucdinitele EN 1992-1-1 : standardni

Sedani

Metoda vypocdtu :
Omezeni deformacni zény : pomoci strukturni pevnosti

Patky
Vypocet pro odvodnéné podminky : EC 7-1 (EN 1997-1:2003)
Posouzeni tazené patky : standardni postup

Dovolena excentricita : 0.333
Metodika posouzeni : vypocet podle EN 1997

CSN 73 1001 (Vypocet pomoci edometrického modulu)

Navrhovy pfistup : 2 - redukce zatizeni a odporu
Soucinitele redukce zatizeni (F)
Trvala navrhova situace
Nepfiznivé Pfiznivé
Stalé zatizeni : VG = 1.35 [-] 1.00 [-]
Soucinitele redukce odporu (R)
Trvala navrhova situace
Soucinitel redukce svislé unosnosti : YRvs = 1.40 [-]
Soucinitel redukce vodorovné unosnosti : YRhs = 1.10 [-]
Zakladni parametry zemin
Cislo Nazev Vzorek Pef Cet Y Ysu 6
[°] [kPa] [kN/m3] [kN/m3] [°]
1 Trida F1, konzistence tuha P 2000 8.00 19.00 9.00
2 Trida F4, konzistence tuha I 2450 14.00 18.50 8.50
3 Trida F6, konzistence tuha I 1000 1200 21.00 11.00

Pro vypocet tlaku v klidu jsou vSechny zeminy zadany jako nesoudrzné.
Parametry zemin

Trida F1, konzistence tuha

Objemova tiha : y = 19.00 kN/m3
Uhel vnitfniho tfeni : Qef = 29.00°
Soudrznost zeminy : Cef = 8.00kPa
Edometricky modul : Eoeqd = 24.00 MPa
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Rekonstrukcia a pristavba strediska Cistoty
Zakladova patka Z2

Koef. strukturni pevnosti :
Obj.tiha sat.zeminy :

Trida F4, konzistence tuha
Objemova tiha :

Uhel vnitfniho tfeni :
Soudrznost zeminy :
Edometricky modul :

Koef. strukturni pevnosti :
Obj.tiha sat.zeminy :

Ttida F6, konzistence tuha
Objemova tiha :

Uhel vnitfniho tfeni :
Soudrznost zeminy :
Edometricky modul :

Koef. strukturni pevnosti :
Obj.tiha sat.zeminy :

Zalozeni

Typ zakladu: excentricka patka
Hloubka od plGvodniho terénu h,

Hloubka zakladové spary
Tloustka zakladu
Sklon upraveného terénu

Sklon zakladové spary

Nadlozi
Typ: zadat objemovou tihu

0.10
19.00 kN/m3

18.50 kN/m3
2450 °

14.00 kPa
8.00 MPa

0.10
18.50 kN/m3

21.00 kN/m3

19.00 °

12.00 kPa
9.50 MPa

0.10
21.00 kN/m3

1.20 m

1.20 m
0.80 m
0.00 °

0.00 °

Objemova tiha zeminy nad zakladem = 20.00 kN/m3

Nazev : Zalozeni

Faze - vypocet: 1 -0

PT UT

—_

+z
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Rekonstrukcia a pristavba strediska Cistoty
Zakladova patka Z2

Geometrie konstrukce
Typ zakladu: excentricka patka

Délka patky x =100 m
Sitka patky y =100 m
Sitka sloupu ve smérux ¢, = 0.20 m
Sitka sloupu ve sméruy c, = 0.20 m

Vzdal. osy sloupu od kraje patky ve sméru x = 0.50 m
Vzdal. osy sloupu od kraje patky ve sméruy =0.70 m

Objem patky = 0.80 m3
Objem vykopu = 1.20 m3
Objem zasypu = 0.38 m3

Nazev : Geometrie Faze - vypocet: 1-0

0.400

0.20

+X
1.p0
T
0.400
0.400 ! 0.20 ! 0.400
1.00

Material konstrukce
Objemova tiha y = 23.00 kN/m3
Vypocet betonovych konstrukci proveden podle normy EN 1992-1-1 (EC2).
Beton: C 20/25
Valcova pevnost v tlaku fok = 20.00 MPa
Pevnost v tahu fotm = 2.20 MPa
Modul pruznosti Ecm = 30000.00 MPa
Ocel podélna: B500B
Mez kluzu fyk = 500.00 MPa
Ocel pFiéna: B500B
Mez kluzu fyk = 500.00 MPa
Geologicky profil a pfifazeni zemin
Cislo Mocnost vrstvy  Hloubka Pfifazena zemina Vzorek

t [m]

z [m]

0.25 0.00 .. 0.25 Trida F1, konzistence tuha

[GEOS5 - Patky | verze 5.2021.33.0 | hardwarovy kli¢ 6494 / 1 | MERA KOHUTIAR, s.r.o. | Copyright © 2021 Fine spol. s r.o. All Rights Reserved | www.fine.cz]




Ing.Pavol Kohutiar

Rekonstrukcia a pristavba strediska Cistoty
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Mocnost vrstvy Hloubka

Cislo t [m] .

Prifrazena zemina

Vzorek

2 0.50 0.25..0.75 Trida F4, konzistence tuha

3 1.50 0.75 .. 2.25 Trida F6, konzistence tuha

4 3.00 2.25..5.25 Trida F6, konzistence tuha

5 - 5.25 ..« Trida F6, konzistence tuha

Zatizeni

.. Zatizeni , N M,
Cislo i . Nazev Typ
noveé zmeéna [kN] [kNm]

My
[kNm]

Hy Hy
[kN] [kN]

1 Ano MSU Navrhové 38.00 6.00
2 Ano MSP UZitné 26.00 4.00

6.00
4.00

7.00 7.00
6.00 6.00

Celkové nastaveni vypoctu

Typ vypoctu : vypocet pro odvodnéné podminky
Nastaveni vypoctu faze

Navrhova situace : trvala
Posouzeni Cis. 1
Posouzeni zatézovacich stavu

VI. tiha ex ey o Ry
priznivé [m] [m] [kPa] [kPa]

Nazev

Vyuziti
[%]

Vyhovuje

MSU Ano -0.01 -0.06 74.15 249.20
MSU Ne -0.01 -0.05 83.10 255.10

29.75
32.57

Ano
Ano

Spoctena vlastni tiha patky G = 24.84 kN
Spoctena tiha nadlozi Z = 10.37 kN

Posouzeni svislé inosnosti
Tvar kontaktniho napéti : obdélnik

Parametry smykové plochy pod zakladem:
Hloubka smykove plochy zg, = 1.13 m

Dosah smykove plochy Isp = 2.90 m

255.10 kPa
83.10 kPa

Vypoctova unosnost zakl. pidy Ry
Extrémni kontaktni napéti o
Svisla unosnost VYHOVUJE
Posouzeni excentricity zatizeni
Max. excentricita ve sméru délky patky ex = 0.006<0.333
Max. excentricita ve sméru Sifky patky e, = 0.062<0.333
Max. prostorova excentricita ey = 0.063<0.333

Excentricita zatizeni zakladu VYHOVUJE
Posouzeni vodorovné unosnosti

Zemni odpor: klidovy
Vypoctova velikost zemniho odporu Spq = 7.89 kN
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Horizontalni dnosnost zakladu Ry, = 36.66 kN
Extrémni horizontalni sila H = 9.90 kN
Vodorovna tunosnost VYHOVUJE
Unosnost zakladu VYHOVUJE
Nazev : 1.MS Faze - vypocet : 1 - 1
S
N
N
1l
S
[}
o
/
/
/
/
|
|
/
//
0.89 7 1.p0
0.99
.00
>
+

Posouzeni Cis. 1
Sednuti a natoc€eni zakladu - vstupni data

Vypocet proveden s uvazovanim koeficientu k4 (vliv hloubky zalozeni).
Napéti v zakladové spare uvazovano od upraveného terénu.
Spoctena vlastni tiha patky G = 18.40 kN

Spoctena tiha nadlozi Z = 7.68 kN

Sednuti stfedu hrany x -1 = 1.0 mm
Sednuti stfedu hrany x -2 = 0.3 mm
Sednuti stfedu hranyy-1 = 0.7 mm
Sednuti stfedu hranyy-2 = 0.6 mm
Sednuti stfedu zakladu = 1.3 mm
Sednuti charakterist. bodu = 0.8 mm

(1-hrana max.tlacend; 2-hrana min.tlacena)
Sednuti a natoc€eni zakladu - vysledky

Tuhost zakladu:

Spocteny vazeny priimérny modul pretvarnosti Egef = 4.43 MPa
Zaklad je ve sméru délky tuhy (k=3464.66)

Zaklad je ve sméru Sifky tuhy (k=3464.66)

Posouzeni excentricity zatizeni

Max. excentricita ve sméru délky patky ey, = 0.015<0.333
Max. excentricita ve sméru Sirky patky ey = 0.069<0.333
Max. prostorovéa excentricita et = 0.071<0.333

Excentricita zatizeni zakladu VYHOVUJE
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Celkové sednuti a natoceni zakladu:
Sednuti zakladu = 0.8 mm
Hloubka deformaé&ni zény = 1.03 m

Natoc€eni ve sméru x = 0.175 (tan*1000); (1.0E-02 °)
NatoCeni ve sméru y = 0.780 (tan*1000); (4.5E-02 °)

Nazev : 2.MS Faze - vypocet : 1 -1
PT UT
1.0 1.20
0.80
P AN
7 B A
,
g
///
g 193
7
/// Sigma,z
,/’ ————— Sigma,or
i L mSigma,or

Posouzeni podélné vyztuze zakladu ve sméru x

040m<040m

Maximalni vylozeni patky je menSi nez 0.50 * tloustka patky, vyztuz neni nutna.
Posouzeni podélné vyztuze zakladu ve sméru y

6.60 ks profil 16.0 mm, kryti 50.0 mm

Sitka prafezu = 1.00 m

Vyska prafezu = 0.80 m

Stupeni vyztuzeni p = 018 % > 013 % = Pmin
Poloha neutrainé osy x = 005m < 046 m = Xmax
Moment na mezi unosnosti Mrq = 415.62 kNm > 10.07 kNm = Mgq
Prafrez VYHOVUJE.

Posouzeni zakladu na protlaéeni

Normalova sila v sloupu = 38.00 kN
Maximalni inosnost na obvodu sloupu
Sila pfenesena roznasenim do zakl. pady
Sila pfenaSena smykovou pevnosti patky
UvaZovany obvod sloupu Ug

Smykové napéti na obvodu sloupu
Unosnost na obvodu sloupu

VEd,max =
VRd,max

1.52 kN
36.48 kN
0.80 m

0.18 MPa
2.94 MPa
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Kriticky priifez bez smykové vyztuze

Sila pfenesena roznasenim do zakl. pudy = 25.35 kN
Sila pfenasena smykovou pevnosti patky = 12.65 kN
Vzdalenost priifezu od sloupu = 037 m
Délka prufezu u = 217 m
Smykové napéti na prlfezu VEq = 0.02 MPa
Unosnost nevyztuzeného priifezu VRdc = 1.17 MPa
VEd < VRd,c => Vyztuz neni nutna
Zaklad na protlaceni VYHOVUJE
Nazev : Dimenzovani Faze - vypocet : 1 - 1
Padonyk: Protlaceni - krit. prirez:
v ]
| NN
1 +X | L‘ || plocha zat., které
| < )| ZB prenese smykem
Al A < plocha: 4.00E-02m?
B: kriticky prirez
1.& délka: 0.80m
kontrolované prarezy
Rez A- Rez B-B:
0.80

6.60 ks profil 16.0 mm
délka 900mm, kryti 50mm

6.60 ks profil 16.0 mm
délka 900mm, kryti 50mm

[GEOS5 - Patky | verze 5.2021.33.0 | hardwarovy kli¢ 6494 / 1 | MERA KOHUTIAR, s.r.o. | Copyright © 2021 Fine spol. s r.o. All Rights Reserved | www.fine.cz]



	SV_Obálka_RAČA
	TS_SV_RAČA
	REKONŠTRUKCIA A PRÍSTAVBA STREDISKA ČISTENIA
	Patka Z1
	Patka Z2

