Frame to resist horizontal forces
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Structure View

L
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Data - Nodes

Node X (m) Z (m) Support code Support
1 0.0 2.40 XXX Fixed
2 0.0 3.60
3 0.0 7.25
4 0.0 9.95
5 0.0 12.95
6 355 0.0 XXX Fixed
7 3.55 3.60
8 3.55 7.25
9 3.55 9.95
10 3.55 12.95
11 475 0.0 XXX Fixed
12 475 3.60
13 4.75 7.25
14 4.75 9.95
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Node X(m) Z(m) Support code Support
15 4.75 12.95
16 8.75 2.40 XXX Fixed
17 8.75 3.60
18 8.75 7.25
19 8.75 9.95
20 8.75 12.95
Data - Bars
Bar Node1 Node 2 Section Material Length (m) Gamma (Deg) Type
1 1 2 UC 203x203x71 S$355 1.20 0.0 Column
2 3 2 UC 203x203x71 $355 3.65 0.0 Column
3 3 4 UC 203x203x71 S$355 2.70 0.0 Column
5 6 7 UC 203x203x71 S$355 3.60 0.0 Column
6 7 8 UC 203x203x71 S$355 3.65 0.0 Column
7 8 9 UC 203x203x71 $355 2.70 0.0 Column
8 9 10 UC 203x203x71 S$355 3.00 0.0 Column
9 11 12 UC 203x203x71 S$355 3.60 0.0 Column
12 14 15 UC 203x203x71 S$355 3.00 0.0 Column
13 16 17 UC 203x203x71 $355 1.20 0.0 Column
15 18 19 UC 203x203x71 S$355 2.70 0.0 Column
16 19 20 UC 203x203x71 S$355 3.00 0.0 Column
17 4 5 UC 203x203x71 S$355 3.00 0.0 Column
18 12 13 UC 203x203x71 $355 3.65 0.0 Column
19 13 14 UC 203x203x71 S$355 2.70 0.0 Column
21 17 18 UC 203x203x71 S$355 3.65 0.0 Column
22 5 10 UC 203x203x46 S$355 3.55 0.0 Beam
23 10 15 UC 203x203x46 $355 1.20 0.0 Beam
24 15 20 UC 203x203x46 S$355 4.00 0.0 Beam
27 4 9 UC 203x203x46 S$355 3.55 0.0 Beam
28 9 14 UC 203x203x46 S$355 1.20 0.0 Beam
29 14 19 UC 203x203x46 $355 4.00 0.0 Beam
30 8 UC 203x203x71 S$355 3.55 0.0 Beam
31 8 13 UC 203x203x71 S$355 1.20 0.0 Beam
32 13 18 UC 203x203x71 S$355 4.00 0.0 Beam
33 T UC 203x203x71 $355 3.55 0.0 Beam
34 7 12 UC 203x203x71 S$355 1.20 0.0 Beam
35 12 17 UC 203x203x71 S$355 4.00 0.0 Beam
Data - Sections
Section name Bar list (':;2) (r::\Z} {n?ri 2) IX (mm4) IY (mm4) IZ (mm4)
1to3 5t09 12 1-
UC 203x203x71 3 15t019 21 3- 9040 7135 2224 802000 76180000 25370000
Oto35
UC 203x203x46 22to024 271029 5870 4470 1483 222000 45680000 15480000
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Data - Materials

LX
” E G 22 RO Re
Material | pa) | (MPa) | M {(1:'; (kNm3) (MPa)
S-
1 g: 205000.00 80000.00 0.30 0.00 77.01 355.00
5
Data - Supports
Support name List of nodes List of edges List of objects Support conditions
Fixed 1to16By5 UX UZ RY
Loads - Cases
Case Label Case name Nature Rnalysis
type
1 DLA DLA Structu- Stghc -
ral Linear
2 DL2 DL2 Structu- Stghc -
ral Linear
3 LLA LLA Categor- Stghc -
y A Linear
4 WIND1 WIND1 ~ wind Siatc-
Linear
5 uLS Stafic: -
Linear
6 ULS+ Stafic: -
Linear
7 uLS- Stafic: -
Linear
8 sLS Stafic: -
Linear
9 SLS+ Stafic: -
Linear
10 SLS- Stafic: -
Linear
11 FIRE Stafic: -
Linear
12 FIRE+ Stafic: -
Linear
13 FIRE- Stafic: -
Linear

Loads - Values
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Case Load type List Load values
1 self-w eight L 5t0921 12t;21125?t$;5 PZ Negative Factor=1.00
1 self-w eight L 5t0921 12t;21125?t$;5 PZ Negative Factor=1.00
1 uniform load 2 PX=2.50(kN/m)
2 uniform load 2317 PX=7.00(kN/m)
2 uniform load 1516 21 =-7.00(kN/m)
3 uniform load 1516 21 PX=-3.00(kN/m)
3 uniform load 231617 PX=3.00(kN/m)
Reactions - Values

Node/Case FX (kN) FZ (kN) MY (kNm)
171 -2.32 21.19 -3.91
12 4.32 0.21 0.91
13 -2.73 -7.07 -4.57
174 0.0 0.0 0.0
1/ ULS+ 270 28.88 -3.00
1/ ULS- -2.09 10.79 -10.91
1/ SLS+ 2.00 21.39 -3.00
1/ SLS- -0.72 14.33 -7.58
1/ FIRE+ 2.00 21.39 -3.00
1/ FIRE- 0.64 17.86 -5.29
6/ 1 -0.46 25.83 -0.87
6/2 -0.13 -0.21 -0.17
6/3 -0.14 -12.03 -0.54
6/ 4 0.0 0.0 0.0
6/ ULS+ -0.59 34.59 -1.04
6/ ULS- -1.01 7.58 -2.21
6/ SLS+ -0.59 25.62 -1.04
6/ SLS- -0.73 13.60 -1.68
6/ FIRE+ -0.59 25.62 -1.04
6/ FIRE- -0.66 19.61 -1.31
11/1 -0.14 32.95 -0.48
11/ 2 0.13 -0.21 0.17
11/3 -0.01 13.31 -0.37
11/ 4 0.0 0.0 0.0
11/ ULS+ -0.01 64.17 -0.32
11/ ULS- -0.03 32.75 -0.98
11/ SLS+ -0.01 46.06 -0.32
11/ SLS- -0.02 32.75 -0.68
11/ FIRE+ -0.01 39.40 -0.32
11/ FIRE- -0.02 32.75 -0.50
16/1 -6.20 25.66 -5.06
16/ 2 -4.32 0.21 -0.82
16/ 3 -6.12 579 -5.19
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Node/Case
16/ 4
16/ ULS+
16/ ULS-
16/ SLS+
16/ SLS-
16/ FIRE+
16/ FIRE-

Case 1
Sum of val.

Sum of reac.
Sum of forc.

Check val.
Precision

Case 2
Sum of val.

Sum of reac.
Sum of forc.

Check val.
Precision

Case 3
Sum of val.

Sum of reac.
Sum of forc.

Check val.
Precision

Case 4
Sum of val.

Sum of reac.
Sum of forc.

Check val.
Precision

Case ULS+
Sum of val.

Sum of reac.
Sum of forc.

Check val.
Precision

Case ULS-
Sum of val.

Sum of reac.
Sum of forc.

FX (kN) FZ (kN) MY (kNm)
0.0 0.0 0.0
-10.52 43.59 -5.88
-23.39 25.86 -15.72
-10.52 31.65 -5.88
-16.65 25.86 -11.07
-10.52 28.76 -5.88
-13.59 25.86 -8.48
DL1
-9.13 105.63 -10.32
-9.13 105.63 -503.51
9.13 -105.63 503.51
-0.00 0.00 -0.00
7.26525e-015 9.74251e-030
DL2
0.0 -0.00 0.08
0.0 -0.00 -0.00
-0.00 0.0 -0.00
-0.00 -0.00 -0.00
4.91066e-016 1.32349e-021
LL1
-9.00 -0.00 -10.67
-9.00 -0.00 -103.05
9.00 0.0 103.05
-0.00 -0.00 -0.00
7.02692e-014 3.31944e-027
WIND1
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0
ULS+
-8.42 171.24 -10.24
-12.32 142.60 -679.74
12.32 -142.60 679.74
-0.00 0.0 -0.00
1.04710e-014 1.78671e-021
ULS-
-26.52 76.99 -29.82
-12.32 142.60 -679.74
12.32 -142.60 679.74
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Node/Case
Check val.
Precision

Case SLS+
Sum of val.

Sum of reac.

Sum of forc.
Check val.
Precision

Case SLS-
Sum of val.

Sum of reac.

Sum of forc.
Check val.
Precision

Case FIRE+
Sum of val.

Sum of reac.

Sum of forc.
Check val.
Precision

Case FIRE-
Sum of val.

Sum of reac.

Sum of forc.
Check val.
Precision

Reactions ULS

FX (kN) FZ (kN) MY (kNm)
-0.00 0.0 -0.00
1.04710e-014 1.78671e-021
SLS+
-9.13 124.72 -10.24
-18.13 105.63 -606.56
18.13 -105.63 606.56
-0.00 0.0 -0.00
7.80255e-014 1.32349e-021
SLS-
-18.13 86.54 -20.91
-18.13 105.63 -606.56
18.13 -105.63 606.56
-0.00 0.0 -0.00
7.80255e-014 1.32349e-021
FIRE+
-9.13 116.17 -10.24
-13.63 105.63 -555.04
13.63 -105.63 555.04
-0.00 0.00 -0.00
4.28909e-014 1.32349e-021
FIRE-
-13.63 96.08 -15.57
-13.63 105.63 -565.04
13.63 -105.63 555.04
-0.00 0.00 -0.00

4.28909e-014

: global extremes

FX FZ MY

(kN)  (kN) (kNm)

MAX 432 6417 0.91
Node 1 11 1
Case 2 ULS/2 2
MIN -2339 -12.03 -15.72

Node 16 6 16
Case ULS/2 3 ULs2

Displacements

- Values

1.32349e-021
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Node/Case
11
1/ 2
13
14

1/ ULS+
1/ ULS-
1/ SLS+
1/ SLS-
1/ FIRE+
1/ FIRE-
2/1
2/2
2/3
2/4
2/ ULS+
2/ ULS-
2/ SLS+
2/ SLS-
2/ FIRE+
2/ FIRE-
3/1
3/2
3/3
34
3/ ULS+
3/ ULS-
3/ SLS+
3/ SLS-
3/ FIRE+
3/ FIRE-
4/ 1
4/2
4/ 3
4/ 4
4/ ULS+
4/ ULS-
4/ SLS+
4/ SLS-
4/ FIRE+
4/ FIRE-
5/1
5/2
5/3
5/4
5/ ULS+
5/ ULS-
5/ SLS+

UX (mm) UZ (mm) RY (Rad)
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0

0 0 0.000
0 0 0.000
0 0 0.000
0.0 0.0 0.0
0 0 0.001
0 0 0.000
0 0 0.001
0 0 0.000
0 0 0.000
0 0 0.000
1 0 0.000
0 0 -0.000
1 0 0.000
0.0 0.0 0.0
3 0 0.000
1 0 -0.000
2 0 0.000
1 0 -0.000
1 0 0.000
1 0 -0.000
1 0 0.000
0 0 0.000
2 0 0.000
0.0 0.0 0.0
4 0 0.000
1 0 0.000
3 0 0.000
1 0 0.000
2 0 0.000
1 0 0.000
1 0 0.000
0 0 -0.000
3 0 0.000
0.0 0.0 0.0
5 0 -0.000
1 0 -0.000
3 0 ~0.000
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Node/Case
5/ SLS-
5/ FIRE+
5/ FIRE-

6/1
6/ 2
6/3
6/4
6/ ULS+
6/ ULS-
6/ SLS+
6/ SLS-
6/ FIRE+
6/ FIRE-
71
72
713
74
7/ ULS+
7/ ULS-
7/ SLS+
7/ SLS-
7/ FIRE+
7/ FIRE-
8/1
8/2
8/3
8/4
8/ ULS+
8/ ULS-
8/ SLS+
8/ SLS-
8/ FIRE+
8/ FIRE-
9/1
9/2
9/3
9/4
9/ ULS+
9/ ULS-
9/ SLS+
9/ SLS-
9/ FIRE+
9/ FIRE-
10/1
10/ 2
10/ 3
10/ 4

UX (mm) UZ (mm) RY (Rad)
1 0 -0.000

2 0 -0.000

1 0 ~0.000
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0 0 0.000
0 0 ~0.000
0 0 0.000
0.0 0.0 0.0
0 0 0.000
0 0 ~0.000
0 0 0.000
0 0 -0.000
0 0 0.000
0 0 ~0.000

1 0 0.000

0 0 0.000

1 0 0.000
0.0 0.0 0.0
3 0 0.000

1 0 0.000

2 0 0.000

1 0 0.000

1 0 0.000

1 0 0.000

1 0 0.000

0 0 ~0.000
2 0 0.000
0.0 0.0 0.0
4 0 0.000

1 0 ~0.000

3 0 0.000

1 0 -0.000

2 0 0.000

1 0 ~0.000

1 0 -0.000

0 0 0.000
3 0 0.000
0.0 0.0 0.0
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Node/Case UX (mm) UZ (mm) RY (Rad)

10/ ULS+ 5 -0 0.000
10/ ULS- 1 -0 0.000
10/ SLS+ 3 -0 0.000
10/ SLS- 1 -0 0.000
10/ FIRE+ 2 -0 0.000
10/ FIRE- 1 -0 0.000
11/1 0.0 0.0 0.0
11/ 2 0.0 0.0 0.0
11/3 0.0 0.0 0.0
11/ 4 0.0 0.0 0.0
11/ ULS+ 0.0 0.0 0.0
11/ ULS- 0.0 0.0 0.0
11/ SLS+ 0.0 0.0 0.0
11/ SLS- 0.0 0.0 0.0
11/ FIRE+ 0.0 0.0 0.0
11/ FIRE- 0.0 0.0 0.0
12/1 0 -0 0.000
12/ 2 -0 0 0.000
12/3 0 -0 0.000
12/ 4 0.0 0.0 0.0
12/ ULS+ 0 -0 0.000
12/ ULS- 0 -0 0.000
12/ SLS+ 0 -0 0.000
12/ SLS- 0 -0 0.000
12/ FIRE+ 0 -0 0.000
12/ FIRE- 0 -0 0.000
13/1 1 -0 0.000
13/ 2 -0 0 -0.000
13/3 1 -0 0.000
13/ 4 0.0 0.0 0.0
13/ ULS+ 3 -0 0.000
13/ ULS- 1 -0 0.000
13/ SLS+ 2 -0 0.000
13/ SLS- 1 -0 0.000
13/ FIRE+ 1 -0 0.000
13/ FIRE- 1 -0 0.000
14/1 1 -0 0.000
14/ 2 -0 0 0.000
14/ 3 2 -0 0.000
14/ 4 0.0 0.0 0.0
14/ ULS+ 4 -0 0.000
14/ ULS- 1 -0 0.000
14/ SLS+ 3 -0 0.000
14/ SLS- 1 -0 0.000
14/ FIRE+ 2 -0 0.000
14/ FIRE- 1 -0 0.000
15/1 1 -0 0.000
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Node/Case
15/ 2
15/ 3
15/ 4

15/ ULS+
15/ ULS-
15/ SLS+
15/ SLS-
15/ FIRE+
15/ FIRE-
16/ 1
16/ 2
16/ 3
16/ 4
16/ ULS+
16/ ULS-
16/ SLS+
16/ SLS-
16/ FIRE+
16/ FIRE-
17/1
17/ 2
17/ 3
17/ 4
17/ ULS+
17/ ULS-
17/ SLS+
17/ SLS-
17/ FIRE+
17/ FIRE-
18/1
18/ 2
18/ 3
18/ 4
18/ ULS+
18/ ULS-
18/ SLS+
18/ SLS-
18/ FIRE+
18/ FIRE-
19/1
19/ 2
19/3
19/ 4
19/ ULS+
19/ ULS-
19/ SLS+
19/ SLS-

UX (mm) UZ (mm) RY (Rad)
0 0 -0.000
3 0 0.000

0.0 0.0 0.0
5 0 0.000

1 0 0.000

3 0 0.000

1 0 0.000

2 0 0.000

1 0 0.000
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0
0 0 0.000
) 0 -0.000
0 0 0.000
0.0 0.0 0.0
0 0 0.000
0 0 -0.000
0 0 0.000
0 0 ~0.000
0 0 0.000
0 0 -0.000

1 0 0.000
0 0 0.000
1 0 0.000
0.0 0.0 0.0
3 0 0.001

1 0 0.000

2 0 0.000

1 0 0.000

1 0 0.000

1 0 0.000

1 0 -0.000
) 0 -0.000
2 0 0.000
0.0 0.0 0.0
4 0 0.000

1 0 -0.000

3 0 0.000

1 0 ~0.000
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Node/Case
19/ FIRE+
19/ FIRE-

20/1
20/ 2
20/ 3
20/ 4
20/ ULS+
20/ ULS-
20/ SLS+
20/ SLs-
20/ FIRE+
20/ FIRE-

Displacements SLS: global extremes

ux uz RY

(mm) (mm) (Rad)
MAX 3 0 0.001
Node 5 10 2
Case  SLSi2 3 SLsr2
MIN -0 -0 -0.000
Node 19 15 5
Case 2 SLsr 2

Forces - Envelope

Bar/No- FX FZ My

de/Case (kN) (kN) (kNm)

1/ 1/ ULSM 2139 500 -3.00
>>

113 O 575 | 457
<<

113  -707 273’; -4.57

1112 021 4% o9

=<

1112 0.21 -4.32 this

>>

11/ULSl2 1828 139 o7

) : 91<<

2/ 2/ ULSM 19'43; 1762 935
-4.83-

2/313 -, 389 020

22082 1906 7 2160

>>

UX (mm) UZ (mm) RY (Rad)

2 0 0.000

1 0 -0.000

1 0 -0.000
-0 -0 0.000
3 0 0.000
0.0 0.0 0.0
5 0 0.000

1 -0 0.000

3 0 0.000

1 0 0.000

2 0 0.000

1 -0 0.000
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Bar/No-
de/Case

2/ 3/ ULS/2

2/ 2/ ULS/2
2/3/4
3/ 3/ ULS/4

3133

3/ 3/ ULS/2

3/ 4/ ULS/2

31413

3/ 3/ ULS/2

5/ 6/ ULS/4

5/6/3

5/ 6/ ULS/2
5/ 6/ 4
5/ 7/ ULS/4

5/ 6/ ULS/2

6/7/1

6/ 713

6/ 7/ ULS/2
6/7/ 4

6/ 8/ ULS/2

6/ 7/ ULS/2

7/ 8/ ULS/4

7/8/3

7/ 8/ ULS/2
7/8/4

7/ 9/ ULS/2

7/ 8/ ULS/3

8/ 9/ ULS/4

FX FZ MY
(kN)  (kN) (kNm)
1220 288 4455
B<<
21.6-
19.06 3437
0.0 0.0 0.0<<
1559 1316 768
>>
23%| sap| 465
<<
21.98- -
12.01 =>> 1465
6903 9% 61
Q=<
239 222 %%
>>
-14.-
1201 2198
3459 180 -1.40
>>
-12.0-
aec 014 -0.54
1655 O 221
>
00 00<< 0.0
2782 o080 4%
>>
1655| 1.01] 2%
1<<
1870- 169 .36
>>
915 588 | -558
2<<
6.63>- a
8.60 > 12.85
0.0 00<< 0.0
174| ee3| 1=
4>>
P
860 663 ..
L T 0.14
>>
A6 501 | w37
<<
1049 [ 437 | 5.2
>
00 00<< 0.0
541| ass| %
>>
615| as4| 2E
B<<
780> 506 -0.28
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Bar/No-
de/Case

8/9/2

8/ 9/ ULS/2

8/9/2

8/ 10/ ULS-
13

8/ 9/ ULS/2

9/ 11/ ULS-
2

9/11/2

9/ 11/1

9/11/2

9/11/2

9/ 11/ ULS-
2

12/ 14/ UL-
S/2

12/ 14/ 2

12/ 14/ UL-
S/3

12/ 14/ 1

12/ 15/ UL-
S/3

12/ 14/ UL-
S/3

13/ 16/ UL-
S/2

13/ 16/ 4

13/ 16/ UL-
S/2

13/ 16/ 4

13/ 17/ UL-
S/2

13/ 16/ UL-
S/2

15/ 18/ UL-
S/2

15/ 18/ 4

15/ 19/ UL-
S/2

15/ 18/ UL-
S/2

FX FZ MY
(kN)  (kN) (kNm)
082 015 0.04
<<
675 |22 | 288
>
08 1% o4
=<
056 200 >0
>>
675| 202| 2%
8<<
6417- 903 -0.98
>>
-0.21-

_. 013 017
32.95 0'14>; -0.48
-0.13-

-0.21 - 0a7
021 -043 %1%

>>
6417 003 0%
8<<
B 71| 108
>
U -0.07
<<
630 7% 213
>
624 3% 050
=<
291| 178| 2%2
>>
639| 178| ¥
3<<
43.59- g
>> 23.39 15.72
0.0<< 0.0 0.0
23.39- £
43.59 >> 1572
00 00<< 00
12.3-
4134 2339 0
-15.-
4359 2339 _,°°
197671 41708| 857
>>
0.0<< 0.0 0.0
1470 [ 2| 1167
>>
1078 | 8| &57
B8=<<
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Bar/No-
de/Case

15/ 19/ UL-
S/2

15/18/1
16/ 19/ UL-
S/2

16/ 19/ 4

16/ 20/ UL-
S/2

16/ 19/ UL-
Si4

16/ 20/ UL-
S/2

16/ 19/1

17/ 4/ ULS-
4

17/ 4/ 3

17/ 4/ ULS-
2

17/ 5/ ULS-
2

17/5/ 3
17/ 4/ ULS-

2

18/ 12/ UL-
S/2

18/12/2

18/ 12/ UL-
S/2

18/12/2

18/ 13/ UL-
S/2

18/ 12/ UL-
S/2

19/ 13/ UL-
S/3

19/13/ 2
19/ 13/ UL-

S/3

19/ 13/ UL-
Si4

19/ 14/ UL-
S/3

19/ 13/ UL-
S/3

FX FZ MY
(kN)  (kN) (kNm)
1470 1998 &
T=>=
-0.3-
175 038
10241 1404| 608
>>
0.0<< 0.0 0.0
460 431 549
>>
908 4% 628
8<<
460 1431 ©4%
>>
604 o064 O
T<<
8831 4510 -6.:54
>
062 551| -3.08
<<
23.81- £
7.90 =>> 11.16
226 180 5
d==<
062 -319 08
>>
A
790 2381 .
45.13- £
>> 5.81 10.80
088 103 016
<<
5.81>- £
45.13 > 10.80
088 9% 046
<<
10.4-
3827 581
Ao
4513 581 o "
e a7 802
>>
-0.41-
.. 001 -013
1794 37 02
>
15.44 [ 22> 079
<<
1418 437 >
>>
-6.0-
1794 437 "
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Bar/No-
de/Case

21/17/ UL-
S/2

21117/ 4

21/ 18/ UL-
S/2

21/ 17/ UL-
S/2

21/ 18/ UL-
S/2

2111711

22/ 5/ ULS-
2

22/ 5/ 4

22/ 5/ ULS-
4

22/ 10/ UL-
S/2

22/5/3

22/ 5/ ULS-
4

23/ 10/ UL-
S/2

23/10/ 4

23/ 10/ UL-
S/4

23/ 15/ UL-
S/2

23/ 10/ UL-
S/3

23/ 15/ UL-
S/3

24/ 15/ UL-
S/2

24/ 15/ 4
24/ 15/1

24/ 20/ UL-
S/2

24/ 15/ UL-
S/3

24/ 20/ UL-
S/2

271 4/ ULS-
2

271411

271 4/ ULS-
14

27/ 9/ ULS-
2

FX FZ MY
(kN)  (kN) (kNm)
3531- 2099 563
>>
0.0<< 0.0 0.0
2845 299 2196
>>
3531 209 563
Q=<
2845 2093 2%
B>>
2017 115
3<<
1804 506 250
>>
0.0<< 0.0 0.0
1325 319 378
>
18.04 20 548
<<
319 -062 °8>
>>
1325 319 o
8<<
1802 505 102
>>
0.0<< 0.0 0.0
1319 0% 523
>
16.02 2% 100
<<
1260 -122 0%
>>
0z
1260 230 .
M3 o28| 245
>>
0.0=<< 0.0 0.0
064 7% 092
>
1431 | 700 a9
=<
1082 -009 21
>>
1431 -460 O
Q<<
89501 97| s5.00
>>
e 455 -0.81
<<
27.45 1'69>; -0.05
3050 230 613

<<
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Bar/No-
de/Case

271 4/ ULS-
13

27/ 9/ ULS-
2

28/ 9/ ULS-
2

28/9/1

28/ 9/ ULS-
14

28/ 14/ UL-
S/2

28/ 9/ ULS-
13

28/ 14/ UL-
S/2

29/ 14/ UL-
S/2

29/14/1

29/ 14/ UL-
S/4

29/ 19/ UL-
S/2

29/ 14/ UL-
S/3

29/ 19/ UL-
S/2

30/ 3/ ULS-
2

30/3/4

30/ 3/ ULS-
4

30/ 8/ ULS-
2

30/3/3
30/ 8/ ULS-

2

31/ 8/ ULS-
2

31/8/4
31/8/4

31/ 13/ UL-
S/2

31/ 8/ ULS-
12

31/ 13/ UL-
S/2

32/ 13/ UL-
S/2

32/13/ 4

FX FZ MY
(kN)  (kN) (kNm)
3238 -141 >
>>
-6.1-
3950 -530
05| 65| 378
>>
027 690 -0.45
<<
2734 2" oss
>
3654 [ 21| 507
=<
2045 -696 00
>>
3654 | 811 2%
7<=
8102 g4z | 250
>>
U -0.87
<<
2760 2% 154
>
34.02 4 559
=<
2687 -025 2%
>>
34.02 -446 O
Q<<
50841 519 310
>>
0.0<< 0.0 0.0
3619 S8 357
>
5084 o4 8o
<<
gr7| 244 02
>>
-8.0-
5084 -648 T __
49.20- 1593 970
>>
0.0<< 0.0 0.0
00 00> 00
4920 74 993
B8=<<
4920 -1523 27O
>>
4920 -1748 2%
3<<
4762- 416 628
>>
0.0=<< 0.0 0.0
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BarlNo- FX FZ MY
de/Case  (kN) (kN) (kNm)
32/13/ UL- 2.37>-
i 31.88 ~ 012
32/18/ UL- -8.68- :
S5/2 47.62 << 13.39
32/13/ UL- 6.32-
e 3035 177 °V2
32/18/ UL- 13-
il 4762 868 oo
32uLs- 3299 o
12 >>
33/2/14 00<< 00 00
a1 | 274 [P 179
33/ 7/ ULS- 9.71- :
12 32.99 <= 1028
33/ 2/ ULS- 12.3-
. 3299 304 oo
33/ 7/ ULS- -10-
i 3299 971 .-
34/7/ULS- 3860- . Lo
12 >
34/7/4 00<< 00 00
3472 1677 °'°3>; -0.41
34/ 12/ UL- ~10.7-
o 3860 .0 759
TS T o 399
12 >>
34/ 12/ UL- 75
o 3860 -1078 o
35/12/ UL- 44.38-
o o 149 235
35/12/14 00<< 00 0.0
35/12/ UL- 3.32>
o 29.60 SEL
35/17/ UL- ~6.03-
. 4438 0> 672
35/12/ UL- 263
o 3670 063 O
35/17/ UL- 8.7-
. 4438 603 !

Member Forces ULS: envelope

Bar FX FZ MY
(kN)  (kN)  (kNm)
1/ MAX 21.39 273 091
Node 1 1 1
Case uLs/M1 3 2
1/MIN -7.07  -4.32 10.91
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Node
Case

2/ MAX
Node

Case

2/MIN
Node
Case
3/ MAX
Node
Case

3/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

FX FZ MY
(kN)  (kN) (kNm)
1 1 1
ULS/-

3 2 5
19.48 34.37 21.60
2 2 2
ULSM  ULS/2 U"S’:;
-483 -2886 0.0
3 3 3

3 ULS/2 4
1659 2198 0.29
3 3 4
ULS/4 ULS/2 3
-2.39 -1569 ., .
3 4 3

3| wspe| -

2

3459 101 146
6 6 7
ULS/4 ULS2 ULS’;
-12.03 00 -221
6 6 6
ULS/-

3 4 5
18.70 6.63 11.34
7 7 8

1 usp Sk

2

-10.12 0.0 /oas
7 7 7
ULS/-

3 4 5
16.73 498 7.03
8 8 9
ULS/4 ULS/2 U"S’:;
4.16 0.0 -6.45
8 8 8
ULS/-

3 4 5
780 202 320
9 9 10
ULS/4 ULS/2 U"S’a‘
-083 -015 -2.88
9 9 9
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Bar

Case

9/MAX
Node
Case

9/MIN
Node

Case

12/ MAX
Node

Case

12/ MIN
Node

Case

13/ MAX
Node

Case

13/ 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

FX FZ MY
(kN)  (kN) (kNm)
ULS/-

2 2 5
64.17 0.14 0.17
11 11 11
ULS/2 1 2
-021 -0.13 -0.98
1 1 11
ULS/-

2 2 5
834 178 322
14 14 15
ULS/2 ULS/3 U"S’a‘
-066 -0.38 -2.13
14 14 14
ULS/-

2 1 3
4359 2339 1235
16 16 17
ULS/2 ULS/2 U"S’:;
0.0 0.0 2o
16 16 16
ULS/-

4 4 5
19.78 19.98 11.67
18 19 19
ULS/2 ULS2 U"S’:;
0.0 -17.68 -0.38
18 18 18
4 ULS/2 1
10.24 1431 6.49
19 20 20
ULS/2 ULS/2 U"S’:;
0.0 -14.88 -0.77
19 19 19
4 ULS/4 1
8.83 2381 085
4 4 5
ULS/4 ULS/2 3
-062 -1804 ., .o
4 5 4

3| wspe| -

2

4513 581 1040
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Bar
Node

Case

18 / MIN
Node
Case

19/ MAX
Node

Case

19/ 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

27 I MAX
Node

FX FZ MY
(kN)  (kN) (kNm)
12 12 13
ULS/2 ULS2 U"S’z‘
-088  -0.03 ..o
12 12 12
ULS/-

2 2 5
1794 437 577
13 13 14
ULS/3 ULS/3 U"S’a‘
-041 -055 -6.02
13 13 13
2| wsm | -

3

35.31 29.93 21.96
17 18 18
ULS/2 ULS2 U"S’:;
00 -2099 -1.73
17 17 17
4 ULS/2 1
1804 319 0.5
5 5 5
ULS/2 ULS/4 3
00 -207 -3.78
5 10 5

4 usp Y5-

4

16.02 1.02 1.08
10 10 10
ULS/2 ULS/4 U"S’a‘
00 -242 -1.03
10 15 15
4 usp Y-

3

1431 175 219
15 15 15
uLS/2 3| MR
3

00 -460 -6.49
15 20 20
4 usp Y-

2

3950 169 5.02
4 4 4
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Bar

Case

27 /MIN
Node

Case

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

FX FZ MY
(kN)  (kN) (kNm)
ULS/2 ULS/4 U"S’a'
-036 -530 -6.13
4 9 9

1 usp Sk

2

3654 121 4.00
9 9 9
ULS/2 ULS/4 U"S’a'
-027 -811 -507
9 14 14

1 wsp WS-

2

3402 258 290
14 14 14
ULS/2 ULS/4 U"S’a'
-025 -446 -559
14 19 19
1 wsp WS-

2

50.84 385 445
3 3 3
ULS/2 ULS/4 3
00 -648 -8.06
3 8 8

4 usp UIS-

2

49.20 00 970
8 8 8
ULS/2 ] R
2

00 -1748 -9.93
8 13 13

4 usp UIS-

2

4762 237 6.32
13 13 13
ULS/2 ULS/4 U"S’a'
0.0 -8:68| ;200
13 18 18
4| wspe| -

2

3299 109 1235
2 2 2
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FX FZ My

Bar

(kN)  (kN)  (kNm)

Case uLs/2 1 ULS;
33/MIN 0.0 -9.71 10.28
Node 2 T 7
Case 4 ULS/2 ULS;
34/MAX 3860 0.03 399
Node 7 7 7
Case ULS/2 2 ULS;
34/ MIN 0.0 -10.78 -7.59
Node 7 12 12
Case 4 ULS/2 ULS;
35/MAX 4438 332 263
Node 12 12 12
Case UuLSs/2 ULS/4 ULS;
35/ MIN 00 -603 -6.72
Node 12 17 17
Case 4 ULS/2 ULS;

Stresses - Global extremes

s :
msax msin max ?Mn;;n Fx/Ax
(MPa) (MPa) {{:g;) (mpa) (MPa)

MAX 3425 571 31.10 00 7.10

Bar 21 9 21 1 9
Node 18 1 18 1 11
Case ULs/2 ULS/2 ULS/2 4 ULS/2

MIN -1.29 28.48 0.0 3110 -1.33

Bar 5 2 1 21
Node 7 2 1 18
Case 3 UuLs/2 4 ULS/2 3
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Members - Definition

Member Name Components o8 Section Type Ly 12

group (m) (m)
1 Column_1 1 (N/A) UC 203x203x71 Colum 120 1.20
2 Colurmn_2 2 (N/A) UC 203x203x71 Colurm 365 365
3 Column_3 3 (N/A) UC 203x203x71 Colurm 270 270
5 Colurmn_5 5 (N/A) UC 203x203x71 Colum 360 3.60
6 Column_6 6 (N/A) UC 203x203x71 Colum 365 365
7 Colurmn_7 7 (N/A) UC 203x203x71 Colurm 270 270
8 Column_8 8 (N/A) UC 203x203x71 Colurm 3.00 3.00
9 Colurmn_9 9 (N/A) UC 203x203x71 Colum 360 3.60
12 Column_12 12 (N/A) UC 203x203x71 Column 3.00 3.00
13 Colurmn_13 13 (N/A) UC 203x203x71 Columm 120 1.20
15 Column_15 15 (N/A) UC 203x203x71 Colurm 270 270
16 Column_16 16 (N/A) UC 203x203x71 Columm 3.00 3.00
17 Column_17 17 (N/A) UC 203x203x71 Column 3.00 3.00
18 Colurmn_18 18 (N/A) UC 203x203x71 Colurm 365 365
19 Column_19 19 (N/A) UC 203x203x71 Colurm 270 270
21 Column_21 21 (N/A) UC 203x203x71 Colum 365 365
22 Beam 22 22 (N/A) UC 203x203x46 Beam 355 355
23 Beam 23 23 (N/A) UC 203x203x46 Beam 120 1.20
24 Beam 24 24 (N/A) UC 203x203x46 Beam 400 4.00
27 Beam 27 27 (N/A) UC 203x203x46 Beam 355 355
28 Beam 28 28 (N/A) UC 203x203x46 Beam 120 1.20
29 Beam 29 29 (N/A) UC 203x203x46 Beam 400 4.00
30 Beam 30 30 (N/A) UC 203x203x71 Beam 355 355
31 Beam 31 31 (N/A) UC 203x203x71 Beam 1.20 1.20
32 Beam 32 32 (N/A) UC 203x203x71 Beam 4.00 4.00
33 Beam 33 33 (N/A) UC 203x203x71 Beam 355 355
34 Beam 34 34 (N/A) UC 203x203x71 Beam 120 1.20
35 Beam 35 35 (N/A) UC 203x203x71 Beam 4.00 4.00

Member Verification
STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

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

LOADS:
Governing Load Case: 5 ULS /2/ 1*¥1.35+2*1.35 +3*1.50
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MATERIAL:
$355 (8355)  fy = 345.00 MPa

Z

3E SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00

b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2

tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 Ix=802000 mm4

tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed=18.28 kN My,Ed =-10.91 kN*m

Nc,Rd =3118.80 kN My,Ed,max =-10.91 kN*m

Nb,Rd =2966.89 kN My,c,Rd =275.65 kN*m Vz,Ed =139 kN
MN,y,Rd =275.65 kN*m Vz,c,Rd =482.92 kN

Class of section = 1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

= [ | |z===
1o | =1 Abouty axis: i | [==1 About z axis:
Ly=120m Lam y=0.17 Lz=120m Lam z=0.30
Ler,y=1.20m Xy =1.00 Ler,z=1.20m Xz=0.95
Lamy = 13.07 kyy =0.97 Lamz = 22.65 kzy =0.50

VERIFICATION FORMULAS:

Section strength check:

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

My,Ed/My,c,Rd=0.04 <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 = 13.07 < Lambda,max = 210.00 Lambda,z = 22.65 < 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) =0.03 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

=i

Deflections Not analyzed

F_ Displacements

vx =0 mm < vx max = L/300.00 =4 mm Verified
Governing Load Case: 8 SLS/2/ 1*1.00 +2*1.00 + 3*1.00
vy =0mm < vy max =L1/300.00 =4 mm Verified

Governing Load Case: 1DLI1

Section OK !11
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 2 Column 2 POINT: 3 COORDINATE: x=1.00L=3.65
m

LOADS:
Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL:
$355 (8355)  fy=345.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00

b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2

tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 1x=802000 mm4

tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =19.06 kN My,Ed =21.60 kN*m

Nc,Rd=3118.80 kN My,Ed,max = 21.60 kN*m

Nb,Rd = 1871.32 kN My,c,Rd =275.65 kN*m Vz,Ed =34.37 kN
MN,y,Rd =275.65 kN*m Vz,c,Rd=482.92 kN

Class of section = 1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

10 é i I é i

! About y axis: (0 About z axis:

Ly=3.65m Lam y=0.52 Lz=3.65m Lam z=0.90
Ler,y=3.65m Xy =0.88 Ler,z=3.65m Xz =0.60
Lamy = 39.76 kyy =0.90 Lamz = 68.90 kzy =0.47

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.01 <1.00 (6.2.4.(1))

My,Ed/My,c,Rd = 0.08 < 1.00 (6.2.5.(1))

Vz,Ed/Vz,c,Rd=0.07<1.00 (6.2.6.(1))

Global stability check of member:

Lambda,y = 39.76 < Lambda,max = 210.00 Lambda,z = 68.90 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.08 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.05 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx =2mm < vx max =L/300.00 = 12 mm Verified
Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00
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vy =0mm < vy max =L1/300.00 = 12 mm
Governing Load Case: 1DLI1

Verified

Section OK !11
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 3 Column 3 POINT: 1 COORDINATE: x=0.00L=0.00
m

LOADS:
Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL:
$355 (8355)  fy=345.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00

b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2

tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 1x=802000 mm4

tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed=12.01 kN My,Ed = -14.65 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -14.65 kN*m

Nb,Rd =2326.31 kN My,c,Rd =275.65 kN*m Vz,Ed=21.98 kN
MN,y,Rd =275.65 kN*m Vz,c,Rd=482.92 kN

Class of section = 1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

- : M= :
i About y axis: (0 About z axis:
Ly=2.70m Lam y=0.38 Lz=270m Lam z=0.67
Ler,y=2.70m Xy =0.93 Ler,z=2.70 m Xz=0.75
Lamy = 29.41 kyy =0.88 Lamz = 50.97 kzy = 0.46

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.00 < 1.00 (6.2.4.(1))

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

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

Global stability check of member:

Lambda,y = 29.41 < Lambda,max = 210.00 Lambda,z = 50.97 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.05 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.03 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx=1mm < vx max = L/300.00 =9 mm Verified
Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00
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vy =0mm < vy max =1/300.00 =9 mm
Governing Load Case: 1DLI1

Verified

Section OK !11

Date : 02/08/19

Page : 30




STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 5 Column 5 POINT: 1 COORDINATE: x=0.00L=0.00
m

LOADS:
Governing Load Case: 5 ULS /4/ 1*1.35+2*1.35

MATERIAL:
$355 (8355)  fy=345.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00

b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2

tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 1x=802000 mm4

tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =34.59 kN My,Ed = -1.40 kN*m

Nc,Rd=3118.80 kN My,Ed,max = 1.46 kN*m

Nb,Rd = 1895.00 kN My,c,Rd =275.65 kN*m Vz,Ed=0.80 kN
MN,y,Rd =275.65 kN*m Vz,c,Rd=482.92 kN

Class of section = 1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

= . E .

- About y axis: i About z axis:

Ly=3.60 m Lam y=0.51 Lz=3.60m Lam z=0.89
Ler,y =3.60 m Xy =0.88 Ler,z=3.60 m Xz=10.61
Lamy = 39.22 kyy = 0.59 Lamz = 67.96 kzy=10.31

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.01 <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 = 39.22 < Lambda,max = 210.00 Lambda,z = 67.96 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.02 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.02 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx=0mm < vx max =L/300.00 =12 mm Verified
Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00
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vy =0mm < vy max =L1/300.00 = 12 mm
Governing Load Case: 1DLI1

Verified

Section OK !11

Date : 02/08/19
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 6 Column 6 POINT: 1 COORDINATE: x=0.00L=0.00
m

LOADS:
Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL:
$355 (8355)  fy=345.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00

b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2

tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 1x=802000 mm4

tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 8.60 kN My,Ed = -12.85 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -12.85 kN*m

Nb,Rd = 1871.32 kN My,c,Rd =275.65 kN*m Vz,Ed=6.63 kN
MN,y,Rd =275.65 kN*m Vz,c,Rd=482.92 kN

Class of section = 1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

= . E .

- About y axis: i About z axis:

Ly=3.65m Lam y=0.52 Lz=3.65m Lam z=0.90
Ler,y=3.65m Xy =0.88 Ler,z=3.65m Xz =0.60
Lamy = 39.76 kyy = 0.60 Lamz = 68.90 kzy=10.31

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.00 < 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 = 39.76 < Lambda,max = 210.00 Lambda,z = 68.90 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.03 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.02 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx =2mm < vx max =L/300.00 = 12 mm Verified
Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00
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vy =0mm < vy max =L1/300.00 = 12 mm
Governing Load Case: 1DLI1

Verified

Section OK !11

Date : 02/08/19
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 7 Column_ 7 POINT: 3 COORDINATE: x=1.00L=2.70
m

LOADS:
Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL:
$355 (8355)  fy=345.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00

b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2

tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 1x=802000 mm4

tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =5.41 kN My,Ed = 7.03 kN*m

Nc,Rd=3118.80 kN My,Ed,max = 7.03 kN*m

Nb,Rd =2326.31 kN My,c,Rd =275.65 kN*m Vz,Ed=4.98 kN
MN,y,Rd =275.65 kN*m Vz,c,Rd=482.92 kN

Class of section = 1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

= : L == :
i About y axis: (0 About z axis:
Ly=2.70m Lam y=0.38 Lz=270m Lam z=0.67
Ler,y=2.70m Xy =0.93 Ler,z=2.70 m Xz=0.75
Lamy = 29.41 kyy = 0.60 Lamz = 50.97 kzy=10.31

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.00 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd = 0.03 < 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 = 29.41 < Lambda,max = 210.00 Lambda,z = 50.97 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.02 < 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 Not analyzed

F_ Displacements
vx=1mm < vx max = L/300.00 =9 mm Verified
Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00

Date : 02/08/19 Page : 35




vy =0mm < vy max =1/300.00 =9 mm
Governing Load Case: 1DLI1

Verified

Section OK !11

Date : 02/08/19
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 8 Column_ 8 POINT: 3 COORDINATE: x=1.00L=3.00
m

LOADS:
Governing Load Case: 5 ULS/3/ 1*1.00 +2*1.00 + 3*1.50

MATERIAL:
$355 (8355)  fy=345.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00

b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2

tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 1x=802000 mm4

tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =0.56 kN My,Ed = 3.20 kN*m

Nc,Rd=3118.80 kN My,Ed,max = 3.20 kN*m

Nb,Rd =2183.52 kN My,c,Rd =275.65 kN*m Vz,Ed=2.00 kN
MN,y,Rd =275.65 kN*m Vz,c,Rd=482.92 kN

Class of section = 1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

= . E .

- About y axis: i About z axis:

Ly=3.00m Lam y=0.43 Lz=3.00 m Lam z=0.74
Ler,y =3.00 m Xy =0.92 Ler,z=3.00 m Xz=10.70
Lamy = 32.68 kyy =0.61 Lamz = 56.63 kzy =0.32

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,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 = 32.68 < Lambda,max = 210.00 Lambda,z = 56.63 < Lambda,max = 210.00 STABLE
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) = 0.00 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx=1mm < vx max =L/300.00 =10 mm Verified
Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00
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vy =0mm < vy max =L1/300.00 =10 mm
Governing Load Case: 1DLI1

Verified

Section OK !11

Date : 02/08/19
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 9 Column 9 POINT: 1 COORDINATE: x=0.00L=0.00
m

LOADS:
Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL:
$355 (8355)  fy=345.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00

b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2

tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 1x=802000 mm4

tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =64.17 kN My,Ed = -0.98 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -0.98 kN*m

Nb,Rd = 1895.00 kN My,c,Rd =275.65 kN*m Vz,Ed=0.03 kN
MN,y,Rd =275.65 kN*m Vz,c,Rd=482.92 kN

Class of section = 1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

= . E .

- About y axis: i About z axis:

Ly=3.60 m Lam y=0.51 Lz=3.60m Lam z=0.89
Ler,y =3.60 m Xy =0.88 Ler,z=3.60 m Xz=10.61
Lamy = 39.22 kyy =0.98 Lamz = 67.96 kzy =0.51

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.02<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 = 39.22 < Lambda,max = 210.00 Lambda,z = 67.96 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.03 < 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))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx=0mm < vx max =L/300.00 =12 mm Verified
Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00

Date : 02/08/19 Page : 39




vy =0mm < vy max =L1/300.00 = 12 mm
Governing Load Case: 1DLI1

Verified

Section OK !11

Date : 02/08/19
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 12 Column 12 POINT: 3 COORDINATE: x=1.00L=3.00
m

LOADS:
Governing Load Case: 5 ULS/3/ 1*1.00 +2*1.00 + 3*1.50

MATERIAL:
$355 (8355)  fy=345.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00

b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2

tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 1x=802000 mm4

tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed=2.21 kN My,Ed = 3.22 kN*m

Nc,Rd=3118.80 kN My,Ed,max = 3.22 kN*m

Nb,Rd =2183.52 kN My,c,Rd =275.65 kN*m Vz,Ed=1.78 kN
MN,y,Rd =275.65 kN*m Vz,c,Rd=482.92 kN

Class of section = 1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

N — . L == :

- About y axis: i About z axis:

Ly=3.00m Lam y=0.43 Lz=3.00 m Lam z=0.74
Ler,y =3.00 m Xy =0.92 Ler,z=3.00 m Xz=10.70
Lamy = 32.68 kyy = 0.65 Lamz = 56.63 kzy =0.34

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,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 = 32.68 < Lambda,max = 210.00 Lambda,z = 56.63 < Lambda,max = 210.00 STABLE
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) = 0.00 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx=1mm < vx max =L/300.00 =10 mm Verified
Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00
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vy =0mm < vy max =L1/300.00 =10 mm
Governing Load Case: 1DLI1

Verified

Section OK !11

Date : 02/08/19
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 13 Column_13 POINT: 1 COORDINATE: x=0.00L=0.00
m

LOADS:
Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL:
$355 (8355)  fy=345.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00

b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2

tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 1x=802000 mm4

tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =43.59 kN My,Ed =-15.72 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -15.72 kN*m

Nb,Rd =2966.89 kN My,c,Rd =275.65 kN*m Vz,Ed =23.39 kN
MN,y,Rd =275.65 kN*m Vz,c,Rd=482.92 kN

Class of section = 1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

= [ | [=2
o | =1 Abouty axis: o | [==1 About z axis:
Ly=120m Lam y=0.17 Lz=120m Lam z=0.30
Ler,y=120m Xy =1.00 Ler,z=120m Xz =0.95
Lamy = 13.07 kyy =0.62 Lamz =22.65 kzy =0.32

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.01 <1.00 (6.2.4.(1))

My,Ed/My,c,Rd = 0.06 < 1.00 (6.2.5.(1))

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

Global stability check of member:

Lambda,y = 13.07 < Lambda,max = 210.00 Lambda,z = 22.65 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.05 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.03 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx =0mm < vx max = L/300.00 =4 mm Verified
Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00
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vy =0mm < vy max =1/300.00 =4 mm
Governing Load Case: 1DLI1

Verified

Section OK !11

Date : 02/08/19
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 15 Column_15 POINT: 1 COORDINATE: x=0.00L=0.00
m

LOADS:
Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL:
$355 (8355)  fy=345.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00

b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2

tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 1x=802000 mm4

tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =19.78 kN My,Ed = 8.57 kN*m

Nc,Rd=3118.80 kN My,Ed,max = 11.67 kN*m

Nb,Rd =2326.31 kN My,c,Rd =275.65 kN*m Vz,Ed=-17.68 kN
MN,y,Rd =275.65 kN*m Vz,c,Rd=482.92 kN

Class of section = 1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

- : M= :
i About y axis: (0 About z axis:
Ly=2.70m Lam y=0.38 Lz=270m Lam z=0.67
Ler,y=2.70m Xy =0.93 Ler,z=2.70 m Xz=0.75
Lamy = 29.41 kyy =0.94 Lamz = 50.97 kzy =0.49

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.01 <1.00 (6.2.4.(1))

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

Vz,Ed/Vz,c,Rd=0.04 <1.00 (6.2.6.(1))

Global stability check of member:

Lambda,y = 29.41 < Lambda,max = 210.00 Lambda,z = 50.97 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.05 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.03 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx=1mm < vx max = L/300.00 =9 mm Verified
Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00
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vy =0mm < vy max =1/300.00 =9 mm
Governing Load Case: 1DLI1

Verified

Section OK !11

Date : 02/08/19
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 16 Column_16 POINT: 1 COORDINATE: x=0.00L=0.00
m

LOADS:
Governing Load Case: 5 ULS /4/ 1*1.35+2*1.35

MATERIAL:
$355 (8355)  fy=345.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00

b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2

tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 1x=802000 mm4

tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =9.08 kN My,Ed = 6.28 kN*m

Nc,Rd=3118.80 kN My,Ed,max = 6.28 kN*m

Nb,Rd =2183.52 kN My,c,Rd =275.65 kN*m Vz,Ed=-14.88 kN
MN,y,Rd =275.65 kN*m Vz,c,Rd=482.92 kN

Class of section = 1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

N — . L == :

- About y axis: i About z axis:

Ly=3.00m Lam y=0.43 Lz=3.00 m Lam z=0.74
Ler,y =3.00 m Xy =0.92 Ler,z=3.00 m Xz=10.70
Lamy = 32.68 kyy =0.93 Lamz = 56.63 kzy =0.48

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.00 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.02 < 1.00 (6.2.5.(1))

Vz,Ed/Vz,c,Rd=0.03<1.00 (6.2.6.(1))

Global stability check of member:

Lambda,y = 32.68 < Lambda,max = 210.00 Lambda,z = 56.63 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.02 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.02 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx=1mm < vx max =L/300.00 =10 mm Verified
Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00
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vy =0mm < vy max =L1/300.00 =10 mm
Governing Load Case: 1DLI1

Verified

Section OK !11

Date : 02/08/19
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 17 Column 17 POINT: 1 COORDINATE: x=0.00L=0.00
m

LOADS:
Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL:
$355 (8355)  fy=345.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00

b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2

tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 1x=802000 mm4

tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =7.90 kN My,Ed =-11.16 kN*m

Nc,Rd=3118.80 kN My,Ed,max =-11.16 kN*m

Nb,Rd =2183.52 kN My,c,Rd =275.65 kN*m Vz,Ed =23.81 kN
MN,y,Rd =275.65 kN*m Vz,c,Rd=482.92 kN

Class of section = 1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

N — . L == :

- About y axis: i About z axis:

Ly=3.00m Lam y=0.43 Lz=3.00 m Lam z=0.74
Ler,y =3.00 m Xy =0.92 Ler,z=3.00 m Xz=10.70
Lamy = 32.68 kyy =0.84 Lamz = 56.63 kzy =0.44

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.00 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd = 0.04 < 1.00 (6.2.5.(1))

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

Global stability check of member:

Lambda,y = 32.68 < Lambda,max = 210.00 Lambda,z = 56.63 < 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) = 0.02 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx=1mm < vx max =L/300.00 =10 mm Verified
Governing Load Case: 3 LL1
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vy =0mm < vy max =L1/300.00 =10 mm
Governing Load Case: 1DLI1

Verified

Section OK !11
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 18 Column_ 18 POINT: 1 COORDINATE: x=0.00L=0.00
m

LOADS:
Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL:
$355 (8355)  fy=345.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00

b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2

tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 1x=802000 mm4

tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =45.13 kN My,Ed =-10.80 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -10.80 kN*m

Nb,Rd = 1871.32 kN My,c,Rd =275.65 kN*m Vz,Ed=5.81 kN
MN,y,Rd =275.65 kN*m Vz,c,Rd=482.92 kN

Class of section = 1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

= . E .

- About y axis: i About z axis:

Ly=3.65m Lam y=0.52 Lz=3.65m Lam z=0.90
Ler,y=3.65m Xy =0.88 Ler,z=3.65m Xz =0.60
Lamy = 39.76 kyy = 0.59 Lamz = 68.90 kzy=10.31

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.01 <1.00 (6.2.4.(1))

My,Ed/My,c,Rd = 0.04 < 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 = 39.76 < Lambda,max = 210.00 Lambda,z = 68.90 < 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))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx =2mm < vx max =L/300.00 = 12 mm Verified
Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00
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vy =0mm < vy max =L1/300.00 = 12 mm
Governing Load Case: 1DLI1

Verified

Section OK !11
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 19 Column 19 POINT: 1 COORDINATE: x=0.00L=0.00
m

LOADS:
Governing Load Case: 5 ULS/3/ 1*1.00 +2*1.00 + 3*1.50

MATERIAL:
$355 (8355)  fy=345.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00

b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2

tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 1x=802000 mm4

tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =17.94 kN My,Ed = -6.02 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -6.02 kN*m

Nb,Rd =2326.31 kN My,c,Rd =275.65 kN*m Vz,Ed=4.37 kN
MN,y,Rd =275.65 kN*m Vz,c,Rd=482.92 kN

Class of section = 1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

= : L == :
i About y axis: (0 About z axis:
Ly=2.70m Lam y=0.38 Lz=270m Lam z=0.67
Ler,y=2.70m Xy =0.93 Ler,z=2.70 m Xz=0.75
Lamy = 29.41 kyy = 0.59 Lamz = 50.97 kzy=10.31

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.01 <1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.02 < 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 = 29.41 < Lambda,max = 210.00 Lambda,z = 50.97 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.02 < 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 Not analyzed

F_ Displacements
vx=1mm < vx max = L/300.00 =9 mm Verified
Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00
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vy =0mm < vy max =1/300.00 =9 mm
Governing Load Case: 1DLI1

Verified

Section OK !11
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 21 Column 21 POINT: 1 COORDINATE: x=0.00L=0.00
m

LOADS:
Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL:
$355 (8355)  fy=345.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00

b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2

tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 1x=802000 mm4

tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =35.31 kN My,Ed = 5.63 kN*m

Nc,Rd=3118.80 kN My,Ed,max = 21.96 kN*m

Nb,Rd = 1871.32 kN My,c,Rd =275.65 kN*m Vz,Ed=-20.99 kN
MN,y,Rd =275.65 kN*m Vz,c,Rd=482.92 kN

Class of section = 1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

10 é i I é i

! About y axis: (0 About z axis:

Ly=3.65m Lam y=0.52 Lz=3.65m Lam z=0.90
Ler,y=3.65m Xy =0.88 Ler,z=3.65m Xz =0.60
Lamy = 39.76 kyy =0.85 Lamz = 68.90 kzy =0.44

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.01 <1.00 (6.2.4.(1))

My,Ed/My,c,Rd =0.02 < 1.00 (6.2.5.(1))

Vz,Ed/Vz,c,Rd=0.04 <1.00 (6.2.6.(1))

Global stability check of member:

Lambda,y = 39.76 < Lambda,max = 210.00 Lambda,z = 68.90 < Lambda,max = 210.00 STABLE
N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.08 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.05 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx =2mm < vx max =L/300.00 = 12 mm Verified
Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00
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vy =0mm < vy max =L1/300.00 = 12 mm
Governing Load Case: 1DLI1

Verified

Section OK !11
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 22 Beam 22 POINT: 1 COORDINATE: x=0.00L=0.00
m

LOADS:
Governing Load Case: 5 ULS /4/ 1*1.35+2*1.35

MATERIAL:
$355 (8355)  fy=355.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x46

h=203 mm gM0=1.00 gM1=1.00

b=204 mm Ay=4712 mm?2 Az=1694 mm2 Ax=5870 mm2

tw=7 mm Iy=45680000 mm4 1z=15480000 mm4 [x=222000 mm4

tf=11 mm Wply=497000 mm3 Wplz=231000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =13.25 kN My,Ed = -3.78 kN*m

Nc,Rd =2083.85 kN My,Ed,max = -3.78 kN*m

Nb,Rd = 2083.85 kN My,c,Rd = 176.44 kKN*m Vz,Ed=3.19 kN
MN,y,Rd = 176.44 kN*m Vz,c,Rd =347.28 kN

Mb,Rd = 144.53 kN*m
Class of section = 2

LLf |+
! LATERAL BUCKLING PARAMETERS:
z=1.00 Mecr = 250.80 kN*m Curve, LT -b XLT =0.80
Ler,Jow=3.55 m Lam LT=0.84 fi,LT =0.84 XLT,mod = 0.82
BUCKLING PARAMETERS:
X About y axis: X About z axis:
kyy =1.00 kzy =1.00

VERIFICATION FORMULAS:

Section strength check:

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

My,Ed/My,c,Rd=0.02 < 1.00 (6.2.5.(1))

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

Global stability check of member:

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) = 0.03 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.03 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Ly .
Deflections
uy =0 mm < uy max =1/200.00 = 18 mm Verified
Governing Load Case: 1DLI1
uz=0mm < uz max =1/200.00 = 18 mm Verified
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Governing Load Case: 2 DL2

F_ Displacements Not analyzed

Section OK !11
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 23 Beam 23 POINT: 1 COORDINATE: x=0.00L=0.00
m

LOADS:
Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL:
$355 (8355)  fy=355.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x46

h=203 mm gM0=1.00 gM1=1.00

b=204 mm Ay=4712 mm?2 Az=1694 mm2 Ax=5870 mm2

tw=7 mm Iy=45680000 mm4 1z=15480000 mm4 [x=222000 mm4

tf=11 mm Wply=497000 mm3 Wplz=231000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =16.02 kN My,Ed = 1.02 kN*m

Nc,Rd =2083.85 kN My,Ed,max = 1.02 kN*m

Nb,Rd = 2083.85 kN My,c,Rd = 176.44 kKN*m Vz,Ed=-0.95 kN
MN,y,Rd = 176.44 kN*m Vz,c,Rd =347.28 kN

Mb,Rd = 176.44 kKN*m
Class of section = 2

LLf |+
! LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 1573.22 kKN*m Curve, LT -b XLT =1.00
Ler,upp=1.20 m Lam LT =0.33 fi,LT = 0.53 XLT,mod = 1.00
BUCKLING PARAMETERS:
X About y axis: X About z axis:
kyy =1.00 kzy =1.00

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))

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

Global stability check of member:

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

Ly .
Deflections
uy =0 mm < uy max =1/200.00 = 6 mm Verified
Governing Load Case: 1DLI1
uz=0mm < uz max =L/200.00 =6 mm Verified
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Governing Load Case: 2 DL2

F_ Displacements Not analyzed

Section OK !11
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 24 Beam 24 POINT: 3 COORDINATE: x=1.00L=4.00

m

LOADS:
Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL:
$355 (8355)  fy=355.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x46

Ax=5870 mm2
1x=222000 mm4

h=203 mm gM0=1.00 gM1=1.00

b=204 mm Ay=4712 mm?2 Az=1694 mm2
tw=7 mm Iy=45680000 mm4 1z=15480000 mm4
tf=11 mm Wply=497000 mm3 Wplz=231000 mm3
INTERNAL FORCES AND CAPACITIES:

N,Ed=14.31 kN My,Ed =-6.49 kN*m

Nc,Rd =2083.85 kN My,Ed,max = -6.49 kN*m

Nb,Rd = 2083.85 kN My,c,Rd = 176.44 kN*m

MN,y,Rd = 176.44 kN*m
Mb,Rd = 136.81 kN*m

Vz,Ed = -4.60 kN
Vz,c,Rd = 347.28 kN

Class of section = 2

LLf |+
! LATERAL BUCKLING PARAMETERS:
z=1.00 Mecr =212.60 kN*m Curve, LT -b XLT =0.75
Ler,low=4.00 m Lam LT=091 fi,LT =0.90 XLT,mod =0.78
BUCKLING PARAMETERS:
X About y axis: X About z axis:
kyy =1.00 kzy =1.00

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.01 <1.00 (6.2.4.(1))
My,Ed/My,c,Rd=0.04 < 1.00 (6.2.5.(1))
Vz,Ed/Vz,c,Rd=0.01 <1.00 (6.2.6.(1))
Global stability check of member:
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) = 0.05 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.05 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

==t .
Deflections

uy =0 mm < uy max =1/200.00 = 20 mm Verified

Governing Load Case: 1DLI1

uz=0mm < uzmax = 1/200.00 =20 mm Verified
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Governing Load Case: 2 DL2

F_ Displacements Not analyzed

Section OK !11
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 27 Beam 27 POINT: 3 COORDINATE: x=1.00L=3.55

m

LOADS:
Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL:
$355 (8355)  fy=355.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x46

Ax=5870 mm2
1x=222000 mm4

h=203 mm gM0=1.00 gM1=1.00

b=204 mm Ay=4712 mm?2 Az=1694 mm2
tw=7 mm Iy=45680000 mm4 1z=15480000 mm4
tf=11 mm Wply=497000 mm3 Wplz=231000 mm3
INTERNAL FORCES AND CAPACITIES:

N,Ed =39.50 kN My,Ed =-6.13 kN*m

Nc,Rd =2083.85 kN My,Ed,max = -6.13 kN*m

Nb,Rd = 2083.85 kN My,c,Rd = 176.44 kN*m

MN,y,Rd = 176.44 kN*m
Mb,Rd = 144.53 kN*m

Vz,Ed = -5.30 kN
Vz,c,Rd = 347.28 kN

Class of section = 2

LLf |+
! LATERAL BUCKLING PARAMETERS:
z=1.00 Mecr = 250.80 kN*m Curve, LT -b XLT =0.80
Ler,Jow=3.55 m Lam LT=0.84 fi,LT =0.84 XLT,mod = 0.82
BUCKLING PARAMETERS:
X About y axis: X About z axis:
kyy =1.00 kzy =1.00

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.02 < 1.00 (6.2.4.(1))
My,Ed/My,c,Rd=0.03 < 1.00 (6.2.5.(1))
Vz,Ed/Vz,c,Rd=0.02<1.00 (6.2.6.(1))
Global stability check of member:
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) = 0.06 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.06 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Ly .
Deflections
uy =0 mm < uy max =1/200.00 = 18 mm Verified
Governing Load Case: 1DLI1
uz=0mm < uz max =1/200.00 = 18 mm Verified
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Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00

F

Displacements Not analyzed

Section OK !11
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 28 Beam 28 POINT: 3 COORDINATE: x=1.00L=1.20
m

LOADS:

Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL.:

S355 (S355)  fy=355.00 MPa

=

SECTION PARAMETERS: UC 203x203x46

h=203 mm gM0=1.00 gM1=1.00
b=204 mm Ay=4712 mm?2 Az=1694 mm2 Ax=5870 mm2
tw=7 mm Iy=45680000 mm4 1z=15480000 mm4 [x=222000 mm4
tf=11 mm Wply=497000 mm3 Wplz=231000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 36.54 kN My,Ed = -5.07 kKN*m

Nc,Rd =2083.85 kN My,Ed,max = -5.07 kN*m

Nb,Rd = 2083.85 kN My,c,Rd = 176.44 kKN*m
MN,y,Rd = 176.44 kN*m
Mb,Rd = 176.44 kKN*m

Vz,Ed=-8.11 kN
Vz,c,Rd = 347.28 kN

Class of section = 2

LLf |+
! LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 1573.22 kKN*m Curve, LT -b XLT =1.00
Ler,Jow=1.20 m Lam LT=0.33 fi,LT =0.53 XLT,mod = 1.00
BUCKLING PARAMETERS:
X About y axis: X About z axis:
kyy =1.00 kzy =1.00

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.02 < 1.00 (6.2.4.(1))
My,Ed/My,c,Rd=0.03 < 1.00 (6.2.5.(1))
Vz,Ed/Vz,c,Rd=0.02<1.00 (6.2.6.(1))
Global stability check of member:
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) = 0.05 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.05 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Ly .
Deflections
uy =0 mm < uy max =1/200.00 = 6 mm Verified
Governing Load Case: 1DLI1
uz=0mm < uz max =L/200.00 =6 mm Verified
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Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00

F

Displacements Not analyzed

Section OK !11
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 29 Beam 29 POINT: 3 COORDINATE: x=1.00L=4.00

m

LOADS:
Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL:
$355 (8355)  fy=355.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x46

Ax=5870 mm2
1x=222000 mm4

h=203 mm gM0=1.00 gM1=1.00

b=204 mm Ay=4712 mm?2 Az=1694 mm2
tw=7 mm Iy=45680000 mm4 1z=15480000 mm4
tf=11 mm Wply=497000 mm3 Wplz=231000 mm3
INTERNAL FORCES AND CAPACITIES:

N,Ed =34.02 kN My,Ed = -5.59 kN*m

Nc,Rd =2083.85 kN My,Ed,max = -5.59 kN*m

Nb,Rd = 2083.85 kN My,c,Rd = 176.44 kN*m

MN,y,Rd = 176.44 kN*m
Mb,Rd = 136.81 kN*m

Vz,Ed = -4.46 kN
Vz,c,Rd = 347.28 kN

Class of section = 2

LLf |+
! LATERAL BUCKLING PARAMETERS:
z=1.00 Mecr =212.60 kN*m Curve, LT -b XLT =0.75
Ler,low=4.00 m Lam LT=091 fi,LT =0.90 XLT,mod =0.78
BUCKLING PARAMETERS:
X About y axis: X About z axis:
kyy =1.00 kzy =1.00

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.02 < 1.00 (6.2.4.(1))
My,Ed/My,c,Rd=0.03 < 1.00 (6.2.5.(1))
Vz,Ed/Vz,c,Rd=0.01 <1.00 (6.2.6.(1))
Global stability check of member:
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) = 0.06 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.06 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

==t .
Deflections

uy =0 mm < uy max =1/200.00 = 20 mm Verified

Governing Load Case: 1DLI1

uz=0mm < uzmax = 1/200.00 =20 mm Verified
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Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00

F

Displacements Not analyzed

Section OK !11
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 30 Beam 30 POINT: 3 COORDINATE: x=1.00L=3.55

m

LOADS:
Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL:
$355 (8355)  fy=345.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x71

Ax=9040 mm2
Ix=802000 mm4

h=216 mm gM0=1.00 gM1=1.00

b=206 mm Ay=7432 mm?2 Az=2424 mm?2
tw=10 mm Iy=76180000 mm4 1z=25370000 mm4
tf=17 mm Wply=799000 mm3 Wplz=374000 mm3
INTERNAL FORCES AND CAPACITIES:

N,Ed =50.84 kN My,Ed = -8.06 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -8.06 kN*m

Nb,Rd =3118.80 kN My,c,Rd =275.65 kN*m

MN,y,Rd =275.65 kN*m
Mb,Rd =244.72 kN*m

Vz,Ed = -6.48 kN
Vz,c,Rd = 482.92 kN

Class of section = 1

LLf |+
! LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 540.16 kN*m Curve, LT -b XLT =0.86
Ler,Jow=3.55 m Lam LT=0.71 fiLT=0.74 XLT,mod = 0.89
BUCKLING PARAMETERS:
X About y axis: X About z axis:
kyy =1.00 kzy =1.00

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.02 < 1.00 (6.2.4.(1))
My,Ed/My,c,Rd=0.03 < 1.00 (6.2.5.(1))
Vz,Ed/Vz,c,Rd=0.01 <1.00 (6.2.6.(1))
Global stability check of member:
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) = 0.05 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.05 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Ly .
Deflections
uy =0 mm < uy max =1/200.00 = 18 mm Verified
Governing Load Case: 1DLI1
uz=0mm < uz max =1/200.00 = 18 mm Verified
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Governing Load Case: 3 LL1

F_ Displacements Not analyzed

Section OK !11
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 31 Beam 31 POINT: 3 COORDINATE: x=1.00L=1.20
m

LOADS:

Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL.:

S355 (S355)  fy=345.00 MPa

=

SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00
b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2
tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 1x=802000 mm4
tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =49.20 kN My,Ed =-9.93 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -9.93 kN*m

Nb,Rd =3118.80 kN My,c,Rd =275.65 kKN*m
MN,y,Rd =275.65 kN*m
Mb,Rd =275.65 kN*m

Vz,Ed = -17.48 kN
Vz,c,Rd = 482.92 kN

Class of section = 1

LLf |+
! LATERAL BUCKLING PARAMETERS:
z=1.00 Mecr =2789.51 kKN*m Curve, LT -b XLT =1.00
Ler,Jow=1.20 m Lam LT=0.31 fi,LT =0.52 XLT,mod = 1.00
BUCKLING PARAMETERS:
X About y axis: X About z axis:
kyy =1.00 kzy =1.00

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.02 < 1.00 (6.2.4.(1))
My,Ed/My,c,Rd=0.04 < 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,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) = 0.05 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.05 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Ly .
Deflections
uy =0 mm < uy max =1/200.00 = 6 mm Verified
Governing Load Case: 1DLI1
uz=0mm < uz max =L/200.00 =6 mm Verified
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Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00

F

Displacements Not analyzed

Section OK !11
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 32 Beam 32 POINT: 3 COORDINATE: x=1.00 L=4.00
m

LOADS:
Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL:
$355 (8355)  fy=345.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00

b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2

tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 1x=802000 mm4

tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =47.62 kN My,Ed =-13.39 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -13.39 kN*m

Nb,Rd =3118.80 kN My,c,Rd =275.65 kN*m Vz,Ed =-8.68 kN
MN,y,Rd =275.65 kN*m Vz,c,Rd=482.92 kN

Mb,Rd =237.13 kN*m
Class of section = 1

LLf |+
: LATERAL BUCKLING PARAMETERS:
z=1.00 Mecr = 469.26 kKN*m Curve, LT -b XLT=0.84
Ler,low=4.00 m Lam LT=0.77 fi,L T =0.78 XLT,mod = 0.86
BUCKLING PARAMETERS:
X About y axis: X About z axis:
kyy =1.00 kzy =1.00

VERIFICATION FORMULAS:

Section strength check:

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

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

Vz,Ed/Vz,c,Rd=0.02<1.00 (6.2.6.(1))

Global stability check of member:

My,Ed,max/Mb,Rd = 0.06 < 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) = 0.07 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

==t .
Deflections

uy =0 mm < uy max =1/200.00 = 20 mm Verified

Governing Load Case: 1DLI1

uz=0mm < uzmax = 1/200.00 =20 mm Verified

Date : 02/08/19 Page : 73




Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00

F

Displacements Not analyzed

Section OK !11
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 33 Beam 33 POINT: 1 COORDINATE: x=0.00L=0.00
m

LOADS:
Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL:
$355 (8355)  fy=345.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00

b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2

tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 1x=802000 mm4

tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =32.99 kN My,Ed = 12.35 kN*m

Nc,Rd=3118.80 kN My,Ed,max = 12.35 kN*m

Nb,Rd =3118.80 kN My,c,Rd =275.65 kN*m Vz,Ed=-3.04 kN
MN,y,Rd =275.65 kN*m Vz,c,Rd=482.92 kN

Mb,Rd = 244.72 kN*m
Class of section = 1

LLf |+
! LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 540.16 kN*m Curve, LT -b XLT =0.86
Ler,upp=3.55m Lam LT=0.71 fi,LT =0.74 XLT,mod = 0.89
BUCKLING PARAMETERS:
X About y axis: X About z axis:
kyy =1.00 kzy =1.00

VERIFICATION FORMULAS:

Section strength check:

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

My,Ed/My,c,Rd=0.04 < 1.00 (6.2.5.(1))

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

Global stability check of member:

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) = 0.06 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.06 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

Ly .
Deflections
uy =0 mm < uy max =1/200.00 = 18 mm Verified
Governing Load Case: 1DLI1
uz=0mm < uz max =1/200.00 = 18 mm Verified
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Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00

F

Displacements Not analyzed

Section OK !11

Date : 02/08/19

Page : 76




STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.

ANALYSIS TYPE: Member Verification

CODE GROUP:

MEMBER: 34 Beam 34 POINT: 3 COORDINATE: x=1.00L=1.20
m

LOADS:

Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL.:

S355 (S355)  fy=345.00 MPa

=

SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00
b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2
tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 1x=802000 mm4
tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 38.60 kN My,Ed = -7.59 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -7.59 kN*m

Nb,Rd =3118.80 kN My,c,Rd =275.65 kKN*m
MN,y,Rd =275.65 kN*m
Mb,Rd =275.65 kN*m

Vz,Ed =-10.78 kN
Vz,c,Rd = 482.92 kN

Class of section = 1

LLf |+
! LATERAL BUCKLING PARAMETERS:
z=1.00 Mecr =2789.51 kKN*m Curve, LT -b XLT =1.00
Ler,Jow=1.20 m Lam LT=0.31 fi,LT =0.52 XLT,mod = 1.00
BUCKLING PARAMETERS:
X About y axis: X About z axis:
kyy =1.00 kzy =1.00

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.01 <1.00 (6.2.4.(1))
My,Ed/My,c,Rd=0.03 < 1.00 (6.2.5.(1))
Vz,Ed/Vz,c,Rd=0.02<1.00 (6.2.6.(1))
Global stability check of member:
My,Ed,max/Mb,Rd = 0.03 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/eM1) + 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))

LIMIT DISPLACEMENTS

Ly .
Deflections
uy =0 mm < uy max =1/200.00 = 6 mm Verified
Governing Load Case: 1DLI1
uz=0mm < uz max =L/200.00 =6 mm Verified
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Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00

F

Displacements Not analyzed

Section OK !11
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STEEL DESIGN

CODE: BS-EN 1993-1:2005/NA:2008/AC:2009, Eurocode 3: Design of steel structures.
ANALYSIS TYPE: Member Verification

CODE GROUP:
MEMBER: 35 Beam 35 POINT: 3 COORDINATE: x=1.00 L=4.00
m

LOADS:
Governing Load Case: 5 ULS /2/ 1*1.35+2*1.35 +3*1.50

MATERIAL:
$355 (8355)  fy=345.00 MPa

Z

SE SECTION PARAMETERS: UC 203x203x71

h=216 mm gM0=1.00 gM1=1.00

b=206 mm Ay=7432 mm?2 Az=2424 mm?2 Ax=9040 mm?2

tw=10 mm Iy=76180000 mm4 1z=25370000 mm4 1x=802000 mm4

tf=17 mm Wply=799000 mm3 Wplz=374000 mm3

INTERNAL FORCES AND CAPACITIES:

N,Ed =44.38 kN My,Ed = -6.72 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -6.72 kN*m

Nb,Rd =3118.80 kN My,c,Rd =275.65 kN*m Vz,Ed=-6.03 kN
MN,y,Rd =275.65 kN*m Vz,c,Rd=482.92 kN

Mb,Rd =237.13 kN*m
Class of section = 1

LLf |+
: LATERAL BUCKLING PARAMETERS:
z=1.00 Mecr = 469.26 kKN*m Curve, LT -b XLT=0.84
Ler,low=4.00 m Lam LT=0.77 fi,L T =0.78 XLT,mod = 0.86
BUCKLING PARAMETERS:
X About y axis: X About z axis:
kyy =1.00 kzy =1.00

VERIFICATION FORMULAS:

Section strength check:

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

My,Ed/My,c,Rd=0.02 < 1.00 (6.2.5.(1))

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

Global stability check of member:

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) = 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))

LIMIT DISPLACEMENTS

==t .
Deflections

uy =0 mm < uy max =1/200.00 = 20 mm Verified

Governing Load Case: 1DLI1

uz=0mm < uzmax = 1/200.00 =20 mm Verified
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Governing Load Case: 8 SLS/2/ 1*1.00 + 2*1.00 + 3*1.00

F

Displacements Not analyzed

Section OK !11

Member Group Design

Connection Verification
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