Frame to resist Vertical forces
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Structure View

L

s

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 i 102?;2‘20;; PZ Negative Factor=1.00
1 self-w eight L i 102?;2‘20;; PZ Negative Factor=1.00
2 uniform load 22to24 PZ=-4.50(kN/m)
2 uniform load 271029 PZ=-3.20(kN/m)
2 uniform load 30to35 =-22.00(kN/m)
2 nodal force 2to4 17to19 FZ=-35.00(kN)
3 uniform load 22to24 PZ=-2.20(kN/m)
. 1to3 5to9 12 13 15to19 21t-
3 uniform load 024 271635 PZ=-6.50(kN/m)
4 uniform load 2317 PX=2.50(kN/m)
Reactions - Values
Node/Case FX (kN) FZ (kN) MY (kNm)
171 1.19 23.09 0.48
12 17.07 195.89 7.00
13 5.68 119.81 2.24
174 -10.74 -11.22 -12.18
1/ ULS+ 33.18 475.34 13.45
1/ ULS- 2:15 202.16 -10.79
1/ SLS+ 23.95 338.79 9.72
1/ SLS- 7.52 207.77 -4.70
1/ FIRE+ 21.11 278.89 8.59
1/ FIRE- 16.12 216.74 5.04
6/1 -0.09 28.59 -0.11
6/ 2 -1.756 122.43 -2.03
6/3 -0.42 149.57 -0.49
6/ 4 -0.54 -18.53 -1.53
6/ ULS+ -1.85 428.22 -2.14
6/ ULS- -3.75 123.21 -5.71
6/ SLS+ -1.85 300.58 -2.14
6/ SLS- -2.68 132.48 -4.02
6/ FIRE+ -1.85 225.80 -2.14
6/ FIRE- -2.08 147.31 -2.59
11/1 0.15 29.88 0.19
11/ 2 2.56 136.68 3.17
11/3 0.71 157.00 0.87
11/ 4 -0.44 20.55 -1.41
11/ ULS+ 472 478.86 5.84
11/ ULS- 2.05 166.57 1.24
11/ SLS+ 342 335.89 4.23
11/ SLS- 2.27 166.57 1.94
11/ FIRE+ 3.07 245.07 3.79
11/ FIRE- 2.62 166.57 3.07
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Node/Case
16/1
16/ 2
16/ 3
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-

FX (kN) FZ (kN) MY (kNm)
-1.25 24.07 042
-17.88 207.37 -5.75
5.96 125.88 -1.99
-11.65 9.20 -12.23
-19.13 509.54 617
-49.57 231.43 -28.75
19.13 362.84 617
-34.96 231.43 -19.78
-19.13 294.38 617
-23.25 231.43 -9.21
DL1
-0.00 105.63 0.14
-0.00 105.63 -454.01
0.0 -105.63 454.01
-0.00 0.00 -0.00
1.59442e-015 1.91463e-032
DL2
0.00 662.37 2.38
0.00 662.37 -2897.89
0.0 -662.38 2897.89
0.00 -0.00 0.00
7.54376e-016 3.11611e-032
LL1
-0.00 552.25 0.63
-0.00 552.25 -2378.22
0.0 -552.25 2378.22
-0.00 0.0 0.0
1.44177e-015 4.33959¢-035
WIND1
-23.38 -0.00 -27.35
2338 -0.00 19343
23.38 0.0 193.43
-0.00 -0.00 -0.00
3.78184e-014 2.39127e-027
ULS+
16.92 1891.95 10.99
-21.04 1596.38 -7093.31
21.04 -1596.38 7093.31
-0.00 0.0 -0.00
3.85480e-014 2.15219e-027
ULS-
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Node/Case
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 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

FX (kN) FZ (kN) MY (kNm)
-49.11 723.38 -44.01
-21.04 1596.38 -7093.31
21.04 -1596.38 7093.31
-0.00 0.0 -0.00
3.85480e-014 2.15219e-027
SLS+
6.39 1338.10 5.64
-14.03 1320.25 -5846.17
14.03 -1320.25 5846.17
-0.00 0.0 -0.00
2.64816e-014 1.43481e-027
SLs-
-27.85 738.25 -26.56
-14.03 1320.25 -5846.17
14.03 -1320.25 5846.17
-0.00 0.0 -0.00
2.64816e-014 1.43481e-027
FIRE+
3.19 1044.13 4.08
-4.68 933.68 -4104.05
4.67 -933.68 4104.05
-0.00 -0.00 -0.00
1.03450e-014 4.78303e-028
FIRE-
-6.59 762.05 -3.69
-4.68 933.68 -4104.05
4.67 -933.68 4104.05
-0.00 -0.00 -0.00

1.03450e-014

Reactions ULS: global extremes

MAX
Node
Case

MIN
Node
Case

FX FZ my
(kN)  (kN)  (kNm)
33.18 509.54 1345
1 16 1
ULS/1  ULS/5  ULS/1
-49.57 -1853 -28.75
16 6 16
uLS/4 4 ULS/4

4.78303e-028
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Displacements - Values

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
33
3/4
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+

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 0.000
1 0 0.001
0 0 0.000
0 0 0.001
) 0 0.000
0 0 0.000
0 0 0.000
-0 0 0.000
) 0 0.000
-0 0 0.000
3 0 0.000
4 0 0.001
) 1 0.000
3 0 0.001
0 1 0.000
0 0 0.001
) 1 0.000
0 0 0.000
0 0 ~0.000
0 0 0.000
4 0 0.000
5 0 0.000
0 1 ~0.000
3 0 0.000
) 1 -0.000
1 0 0.000
0 1 ~0.000
0 0 0.000
) 0 0.000
0 0 0.000
4 0 0.000
6 0 0.001
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Node/Case
5/ ULS-
5/ SLS+
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
73
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

UX (mm) UZ (mm) RY (Rad)
-0 1 0.000
4 0 0.001
0 1 0.000
1 -1 0.000
) 1 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 0.000

1 0 -0.000
) 1 -0.000
0 0 -0.000
0 1 ~0.000
0 0 -0.000
) 0 -0.000
-0 0 -0.000
0 0 ~0.000
-0 0 -0.000
3 0 0.000
4 0 0.000
0 1 ~0.000
3 0 -0.000
) 1 -0.000
0 0 -0.000
0 1 ~0.000
0 0 -0.000
) 0 0.000
0 1 -0.000
4 0 0.000
5 0 0.000
) 2 -0.000
3 0 0.000
0 1 0.000
1 0 0.000
) 1 0.000
0 0 -0.000
0 0 ~0.000
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Node/Case
10/ 3
10/ 4

10/ ULS+
10/ ULS-
10/ SLS+
10/ SLS-
10/ FIRE+
10/ FIRE-
11/1
11/ 2
11/3
11/ 4
11/ ULS+
11/ ULS-
11/ SLS+
11/ SLS-
11/ FIRE+
11/ FIRE-
12/1
12/ 2
12/ 3
12/ 4
12/ ULS+
12/ ULS-
12/ SLS+
12/ SLS-
12/ FIRE+
12/ FIRE-
13/1
13/ 2
13/3
13/ 4
13/ ULS+
13/ ULS-
13/ SLS+
13/ SLS-
13/ FIRE+
13/ FIRE-
14/1
14/ 2
14/ 3
14/ 4
14/ ULS+
14/ ULS-
14/ SLS+
14/ SLS-
14/ FIRE+

UX (mm) UZ (mm) RY (Rad)
0 1 -0.000
4 0 0.000
6 0 0.000

-0 E -0.000
4 0 -0.000
-0 1 -0.000
1 1 ~0.000
-0 -1 -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 0.000
0 0 0.000

1 0 0.001
-0 -1 0.000
0 0 0.001
-0 1 0.000
0 0 0.000
-0 0 0.000
) 0 0.000
-0 0 0.000
0 0 0.000
3 0 0.000
4 1 0.001
-0 1 0.000
3 1 0.001
-0 -1 0.000
0 1 0.000
-0 1 0.000
0 0 0.000
-0 0 -0.000
0 1 0.000
4 0 0.000
5 1 0.000
-0 E -0.000
3 1 0.000
-0 1 -0.000
1 1 0.000
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Node/Case

14/ FIRE-
15/1
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-

UX (mm) UZ (mm) RY (Rad)
-0 1 -0.000
0 0 0.000
0 0 0.000
0 -1 0.000
4 0 0.000
6 1 0.001
0 2 0.000
4 -1 0.001
) 1 0.000
1 1 0.000
0 1 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 0.000
0 0 0.000
0 0 ~0.001
0 0 -0.000
) 0 -0.001
0 0 -0.000
0 0 ~0.000
-0 0 -0.000
) 0 -0.001
0 0 -0.000
3 0 0.000
4 0 -0.000
) 1 -0.001
2 0 -0.000
0 1 ~0.001
0 0 -0.001
) 1 -0.001
0 0 -0.000
0 0 0.000
0 0 -0.000
4 0 0.000
5 1 0.000
0 1 ~0.000
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Node/Case UX (mm) UZ (mm) RY (Rad)

19/ SLS+ 3 -1 0.000
19/ SLS- -0 -1 0.000
19/ FIRE+ 1 -1 0.000
19/ FIRE- -0 -1 0.000

20/1 0 -0 -0.000

20/ 2 -0 -0 -0.000

20/3 0 -0 -0.000

20/ 4 4 -0 0.000
20/ ULS+ 6 -1 -0.000
20/ ULS- -0 -1 -0.001
20/ SLS+ 4 -1 -0.000
20/ SLS- -0 -1 -0.001
20/ FIRE+ 1 -1 -0.000
20/ FIRE- -0 -1 -0.001

Displacements SLS: global extremes

ux uz RY
(mm) (mm) (Rad)

MAX 4 0 0.001
Node 5 9 3
Case 4 4 SLS/4
MIN -0 -1 -0.001
Node 19 15 18
Case 2 SLS/5 SLsSH

Forces - Envelope

Bar/No- FX FZ My
de/Case (kN) (kN) (kNm)

1/1/ ULS/ 47if; -33.18 1345
1114 ‘”2'3; 1074 -
e |-z |10 -

1/1/ULSM  475.34 ‘32':; 13.45

1/1/ULSM  475.34 33_1é 12':;

1/2/ ULSM  461.38 33_1é ééi';

2/ 2/ ULSN 332‘5’; -9.45 16.0:;
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Bar/No-
de/Case

2/3/4

21214

2/ 3/ uLsn

2/ 3/ uLsn

2/ 2/ uLsn

3/ 3/ULsM

3/3/4

3/3/4

3/ 4/ ULS/4

3/3/uULsn

3/ 4/ ULS1

5/ 6/ ULS/M1

5/6/4

5/ 6/ ULS/4

5/6/1

5/ 7/ ULS/5

5/ 6/ ULS/4

6/ 7/ ULS/4

6/7/ 4

6/ 7/ ULS/4

6/7/1

6/ 8/ ULS/4

6/ 7/ ULS/4

7/ 8/ ULSM

7/8/4

7/ 8/ ULS/4

FX FZ MY
(kN)  (kN) (kNm)
686 45| 397
<<
686 0 g39
>
20653 0% 1849
=<
20653 -945 104
9>
-16.-
33898 -945
1768 1002 17.94
1=>=>
205 54| 360
<<
275 [22% | 360
>
12023 12 588
4<<
- | 17i9-
176.81 10.02 4>>
2 ECHE
145.41 10.02 1<<
42828 443 | 363
2=>=
185 o054 | 153
3<<
33311 | > | 571
>>
2859 %0%% o119
<
36967 361 °OF
>>
33311 375 O
1<<
222.7- g
4>> 14.91 27.85
A g
5=<< 6.11 11.54
14.9- g
222.74 1> 27.85
2049 0'18<; -0.34
19097 1491 285
T=>=
SO
22274 1491
152.8- g
6>> 5.96 10.60
Al 382 -492
<<
44 g
115.97 7>> 17.24
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Bar/No-
de/Case

7/8/1

7/ 9/ ULS/4

7/ 8/ ULS/4

8/ 9/ ULS/5

8/9/4

8/ 9/ ULS/5

8/9/1

8/ 10/ ULS-
15

8/ 9/ ULS/5

9/ 11/ ULS-
"

9/11/ 4

9/11/ 4

9/ 11/ UL-
SN

9/ 11/ UL-
SN

9/12/ UL-
SN

12/ 14/ UL-
S

12/ 14/ 4

12/ 14/ 4

12/ 14/ UL-
S

12/ 14/ UL-
S

12/ 15/ UL-
S

13/ 16/ UL-
S/5

13/ 16/ 4

13/ 16/ UL-
S/4

13/16/1

13/17/ UL-
Si5

FX FZ MY
(kN)  (kN) (kNm)
1218 %% 035
<
o247 | 1147 &%
2=
AT
115.07 | 1147 | _, .~
B378 550 -5.80
>>
051< o6 -1.12
<
83.73 559’; -5.89
628 022 027
<
asoa| sso| 08
T=>=
g37s| sse| 28
Q<<
460.3-
6os 472 584
20558 0| 44
<<
20,55 |24 _q.41
>
-4.72-
460.36 X7
460.36 -4.72 i
>>
41849 -472 1°
: o 17<<
B926| 23| 808
>>
082 505| -1.05
<<
062 9% 405
>
8926 %> 808
=<
8926 -723 °08
>>
AT
5437 723 -
509.5- g
4>> 45.26 22.31
9.20<- g
< 11.65 12.23
49.5- g
458.42 7>> 28.75
24.07 125‘; -0.42
49559 4526 2
0=>=
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Bar/No-
de/Case

13/ 16/ UL-
S/4

15/ 18/ UL-
S/5

15/ 18/ 4

15/ 18/ UL-
Si5

15/18/1

15/ 19/ UL-
S/4

15/ 18/ UL-
Si5

16/ 19/ UL-
S/5

16/ 19/ 4

16/ 19/ UL-
S/5

16/ 19/1

16/ 20/ UL-
S/5

16/ 19/ UL-
S/5

17/ 4/ ULS-
"

17/ 4/ 4

17/ 4/ ULS-
13

17/ 4/ ULS-
"

17/ 4/ ULS-
"

17/ 5/ ULS-
"

18/ 12/ UL-
S

18/12/ 4

18/12/ 4

18/ 12/ UL-
SN

18/ 12/ UL-
SN

18/ 13/ UL-
SN

19/ 13/ UL-
S

X FZ MY
(kN)  (kN) (kNm)
228
45842 4957 7"
187.3- ;
0== 14.31 24.54
€= 450 | 131
<
14.3- ;
187.30 1=> 2454
163 257 091
<
14.2-
13479 1388 oo
24 -
18730 1431 '
75.61- ;
== 1145 11.09
0'85‘; 068 -0.38
11.45- ;
75.61 >> 11.09
500 %< 068
<
4072 1145 2%
5>>
1-
7561 1145 o
A | o
>>
0 91| 244
<<
1224 288 559
>
7020 83 g3
<<
7020 -8.33 83t
>>
-16.-
3531 -833 .-
308 8-
. 886 1615
14.29- ;
=< 6.00 11.30
6.00>- ;
14.29 > 11.30
-8.86-
30884 . 16.15
16.1-
30884 886 . _
-16.-
26639 886 o
156.6-
0. 889 1502
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Bar/No- FX FZ My
de/Case (kN) (kN) (kNm)

19/13/ 4 3'12‘; 368 -4.77
19/13/4 312 358’; -4.77
19/ 13/ UL- -8.89-
s 15665 . 15.02
19/ 13/ UL- 15.0-
s 15665 -8.89
19/ 14/ UL- 8.9
ki 12525 -889
21/17/UL- 318.3- s
S/4 0== 16.29 28.32
21117/ 4 5'91‘; 331 -584
21/ 17/ UL- 16.2- :
Si4 318.30 9>> 28.32
201711 1953 043‘; -0.74
21/ 18/ UL- 31.1-
s | 28853 | 1620 | 37
21/ 17/ UL- 28.-
s | 31830 | 1620 | 2257
22/ 5/ ULS- 10.66- :
5 >> 34.65 15.71
22/5/1 0'46": 161 -0.83
22/ 5/ ULS- 35.31- :
" 8.33 >> 16.66
22/10/ UL- -37.5- :
S/5 10.66 8<< 20.91
2215/ 4 259 | 074 | %
>>
22/10/ UL- -20.-
e 1066 -37.58 -
23/10/UL- 5.07>- s
S/5 > 11.27 10.03
23/10/1 0'24‘; 051 -0.40
23/10/ UL- 11.47- :
S 3.60 >> 10.20
23/15/ UL- 13.1- :
S/5 5.07 5<< 11.16
0.18-
23/10/4 163 -022
23/15/ UL- 1-
i 5.07 | 1345 2207
24/15/UL- 11.45- s
S/5 >> 40.66 23.14
2151 %% 180 103
24/ 15/ UL- 41.42- :
S 10.83 >> 24.68
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Bar/No-
de/Case

24/ 20/ UL-
S/5

24/15/ 4

24/ 15/ UL-
S

271 4/ ULS-
13

271413

271 4/ ULS-
"

27/ 9/ ULS-
15

2714/ 4

27/ 9/ ULS-
15

28/ 9/ ULS-
13

28/9/3
28/ 9/ ULS-

"

28/ 14/ UL-
SI7

28/ 9/ ULS-
13

28/ 14/ UL-
SI7

29/ 14/ UL-
S/3

29/14/ 3
29/ 14/ UL-

S

29/ 19/ UL-
S/5

29/14/ 4

29/ 19/ UL-
S/5

30/ 3/ ULS-
13

30/3/3

30/ 3/ ULS-
"

30/ 8/ ULS-
15

30/3/ 4

FX FZ MY

(kN)  (kN) (kNm)

-40.7- g

1145 2<< 23.25

068 -085 %

>>

-24.-

1083 4142 o7
12.78-

.. 438 090

L0 1497|735
<<

27.95- g

169 >> 17.45

-28.1- g

7.47 4<< 17.62

643 202 7"

>>

AT

747 2814 "

642> 400 350
>

§0 9% 438 -1.83
<<

046 188 419

==
573 e 548
2<<

642 | «.00| 3%

>>

573 -1252 %

8<<

B 558 -0.54
>

208 67| 750
<<

29.50- g

212 >> 18.03

-33.0- g

2.87 5<< 25.20

0sa| <154 P52

>>

-25.-

287 -33.05 -~

19.05; 3439 -8.20
>>

0057 1182 -6.56
<<

72.47- g

-0.56 >> 36.43

-77.9- g

5.21 4<< 4579

641| 410 &

>>
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Bar/No-
de/Case

30/ 8/ ULS-
14

31/ 8/ ULS-
13

31/ 8/ ULS-
"

31/ 8/ ULS-
"

31/13/ UL-
S/4

31/8/4
31/13/ UL-

S/4

32/ 13/ UL-
S/3

32/13/3
32/ 13/ UL-

S

32/ 18/ UL-
S

32/13/ 4

32/ 18/ UL-
S/4

33/ 2/ ULS-
"

33/ 2/ 4

33/ 2/ ULS-
"

33/ 7/ ULS-
15

33/ 2/ 4

33/ 7/ ULS-
14

34/ 7/ ULS-
15

34/ 71
34/ 7/ ULS-

"

34/ 12/ UL-
S/4

34/ 7/ 4

34/ 12/ UL-
S/4

35/ 12/ UL-
S/4

FX
(kN)

FZ
(kN)

My
(kNm)

9.40

-75.34

AT
43<<

6.12>-

>

-9.06

2.7

-0.70-

<<

23.49

17.96

-0.70

23.49-

>>

17.96

5.66

-46 4-

3<<

31.69

412

-14.69

8.79-

>>

5.66

-46.43

=31+
69<<

3.26>-

42.53

19.79

-0.99-

<<

12.72

-7.18

-0.73

83.64-

>>

50.73

-0.73

-81.6-

8<<

46.82

1.80

-3.52

6.53-

>>

241

-80.99

-54 -
42<<

23.72-

>>

75.16

42.38

-2.80-

<<

-4.36

9.1

23.72

75.16-

>>

42.38

21.21

-75.4-

Q<<

41.74

-2.80

-4.36

9.11-

>>

17.67

-73.19

-43 -
28<<

29.19-

>>

13.15

12.13

0.94<-

0.73

-0.54

26.69

21.74-

>>

17.14

28.83

-40.2-

4<<

28.28

2.78

-9.55

5.56-

>>

28.83

-40.24

-28.-
28<<

33.28-

>>

71.20

36.63
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Bar/No-
de/Case

35/12/1

35/ 12/ UL-
S

35/ 17/ UL-
S

35/12/ 4

35/ 17/ UL-
S/4

Member Forces ULS:

1/MAX
Node

Case

1/ MIN
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

FX FZ MY
(kN)  (kN) (kNm)
083 71| -1.53
<
81.80- B
22.55 >> 48.13
-83.5- B
22.55 2<< 51.56
834 -329 97"
>>
-59.-
3328 -8242 -
envelope
FX FZ MY
(kN)  (kN) (kNm)
47534 1074 13.45
1 1 1
uLS/M 4 ULS’;
-11:22 | -3316/| ;oap
1 1 2
4 ULSAM ULS’;
33898 795 1849
2 2 3
uLS/ 4 ULS’;
-6.86 945 . .
3 3 2
4 ULS/M ULS’;
176.81 524 17.94
3 3 3
ULS/1 4 ULS’;
275 -11.24 -9.11
3 4 4
4 ULS/M4 ULS’;
42822 375 8.01
6 6 7
ULS/1  ULS/4 ULS’S'
-1853 0.09 -571
6 6 6
ULS/-
4 1 A
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Bar

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

12/ MAX
Node

Case

12/ MIN
Node
Case

13/ MAX
Node

Case

13/MIN

FX FZ MY
(kN)  (kN) (kNm)
22274 1491 2657
7 7 8
ULS/4 ULS/4 ULS’;
-1335 018 . o
7 7 7
ULS/-

4 1 A
152.86 11.17 12.92
8 8 9
ULS/1  ULS/4 U"S:
275 022 o,
8 8 8
ULS/-

4 1 4
83.73 559 10.87
9 9 10
ULS/5 ULS/5 ULS’S'
051 022 -589
9 9 9
ULS/-

4 1 p
46036 044 584
1 1 1
ULS/1 4 ULS’;
2055 472 .4 .o
1 1 12

4 ULSAM ULS’;
89.26 095 8.08
14 14 14
uLS/M 4 ULS’;
062 -T.23| 2o
14 14 15

4 ULSAM ULS’;
509.54 4957 32.00
16 16 17
ULS/5 ULS/4 U"S’bi
9201 1:25( .-c
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Bar
Node
Case

15/ MAX
Node

Case

15/ MIN
Node
Case

16/ MAX
Node

Case

16/ MIN
Node
Case

17 I MAX
Node

Case

17 / MIN
Node
Case

18 1 MAX
Node

Case

18 / MIN
Node
Case

19/ MAX
Node

Case

19/ MIN
Node

Case

21/ MAX
Node

FX FZ MY
(kN)  (kN) (kNm)
16 16 16
ULS/-

4 1 4
187.30 14.31 14.20
18 18 19
ULS/5 ULS/5 ULS’;
239 057 .,
18 18 18
ULS/-

4 1 A
7561 1145 2325
19 19 20
ULS/5 ULS/5 U"S’bi
085 058 . o
19 19 19
ULS/-

4 1 p
7020 568 8.34
4 4 4
ULS/1  ULS/3 ULS’;
-074 | 833 ...
4 4 5

4 ULSH ULS’;
30884 6.00 16.15
12 12 12
ULS/1 4 ULS’;
1429 | -8.86 | .. .0
12 12 13
4 ULSAM ULS’;
156.65 3.68 15.02
13 13 13
uLS/M 4 ULS’;
312 -889 -898
13 13 14
4 ULSAM ULS’;
31830 16.29 31.14
17 17 18
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Bar

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
Case

27 /MIN
Node
Case

28 | MAX
Node

Case

28/ MIN
Node

Case

29/ MAX
Node

FX FZ MY
(kN)  (kN) (kNm)
ULS/4  ULS/4 ULS’;
591 043 .,
17 17 17
ULS/-

4 1 A
10.66 35.31 1.05
5 5 5
ULS/5  ULSM 4
0.46 -37.58 g
5 10 10

1| wsrs | M-

5

507 1147 018
10 10 10
ULS/5  ULSM 4
024 -1315 . .o
10 15 15
1| wsrs | M-

5

11.45 4142 1.72
15 15 15
ULS/5  ULSM 4
0.58 -40.72 ,, o
15 20 15
1 ULS/5 ULS’;
1278 2795 3.77
4 4 4
ULS/3  ULSM 4
-1.70 | -28.14 | .
4 g 9

3| wss | -

5

6.42 1186 3.59
9 9 9
ULS/3  ULSM U"S’a‘
-0.66 -12.52 -548
) 14 14

3| wsw | -

T4

515 2950 299
14 14 14
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Bar
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

FX FZ MY
(kN)  (kN) (kNm)
ULS/3  ULS/M 4
-209 -3305 ..,
14 19 19
3| wss | -

5

10.06 7247 7.66
3 3 3
ULS/3  ULS/M 4
-0.78 | -77.94 | .- .
3 8 8

3| wss | -

4

6.12 2349 879
8 8 8
ULS/3  ULS/M 4
-0.70 -4643 , o
8 13 13
ULS/1  ULS/4 ULS’;
3.26 8364 6.53
13 13 13
ULS/3  ULS/M 4
-0.99 -81.68 ., ,,
13 18 18
3| wsn | -

4

2372 7516 9.1
2 2 2
ULS/1  ULS/M 4
-2.80 | 7549 | ;. .0
2 7 7

4| wss | -

4

2919 2174 556
7 7 7
ULS/5 ULS/M 4
0.94 -40.24 0,0
7 12 12

1 usa US-

4

33.28 8180 557
12 12 12
ULS/4 ULS/M 4
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Bar FX FZ MY
(kN)  (kN) (kNm)
35/MIN 0.83 -83.52 59,05
Node 12 17 17
Case 1 ULSH ULS:

Stresses - Global extremes

S S

S min

max min {r;?:; (My) ::: 3:)
(MPa) | (MPa) (o) (MPa)
MAX 100.14 4265 8364 -0.07 56.37
Bar 13 9 35 28 13
Node 17 11 17 14 16
Case ULS/5 ULS/1 ULS/4 FIRE/3 ULS/5
MIN -1.48 70.96 0.07 83.64 -2.05
Bar 5 35 28 35 5
Node 7 17 14 17
Case ULS/4 FIRE/3 ULS/4
Members - Definition
Member Name Components o8 Section Type Ly 12
group (m) (m)
1 Column_1 1 (N/A) UC 203x203x71 Columm 120 1.20
2 Column_2 2 (N/A) UC 203x203x71 Columm 365 365
3 Colurmn_3 3 (N/A) UC 203x203x71 Columm 270 270
5 Colurmn_5 5 (N/A) UC 203x203x71 Colum 360 360
6 Column_6 6 (N/A) UC 203x203x71 Colurm 365 365
7 Column_7 7 (N/A) UC 203x203x71 Colurm 270 270
8 Colurmn_8 8 (N/A) UC 203x203x71 Columm 3.00 3.00
9 Colurmn_9 9 (N/A) UC 203x203x71 Colum 360 360
12 Colurmn_12 12 (N/A) UC 203x203x71 Colurm 3.00 3.00
13 Column_13 13 (N/A) UC 203x203x71 Columm 120 1.20
15 Column_15 15 (N/A) UC 203x203x71 Columm 270 270
16 Column_16 16 (N/A) UC 203x203x71 Column 3.00 3.00
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Member Name Components o8 Section Type Ly 12

group (m) (m)
17 Column_17 17 (NVA) UC 203x203x71 Column 3.00 3.00
18 Column_18 18 (NVA) UC 203x203x71 Column 365 3.65
19 Colurmn_19 19 (N/A) UC 203x203x71 Colum 270 2.70
21 Column_21 21 (N/A) UC 203x203x71 Colum 3.65 3.65
22 Beam 22 22 (NVA) UC 203x203x46 Beam 355 3.55
23 Beam 23 23 (NVA) UC 203x203x46 Beam 1.20 1.20
24 Beam_24 24 (N/A) UC 203x203x46 Beam 4.00 4.00
27 Beam 27 27 (N/A) UC 203x203x46 Beam 3.55 3.55
28 Beam 28 28 (NVA) UC 203x203x46 Beam 1.20 1.20
29 Beam 29 29 (NVA) UC 203x203x46 Beam 4.00 4.00
30 Beam_30 30 (N/A) UC 203x203x71 Beam 3.55 3.55
31 Beam 31 31 (N/A) UC 203x203x71 Beam 1.20 1.20
32 Beam 32 32 (NVA) UC 203x203x71 Beam 4.00 4.00
33 Beam 33 33 (NVA) UC 203x203x71 Beam 355 3.55
34 Beam 34 34 (N/A) UC 203x203x71 Beam 1.20 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: | COORDINATE: x=0.00L=0.00
m

LOADS:

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

MATERIAL:
$355 (8355)  fy=345.00 MPa

SE SECTION PARAMETERS: UC 203x203x71

h=216 mm gMO0=1.00 gM1=1.00

b=206 mm Ay=7432 mm2 Az=2424 mm2 Ax=9040 mm?2

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

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

INTERNAL FORCES AND CAPACITIES:

N,Ed = 465.24 kN My,Ed = 2.49 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -25.71 kN*m

Nb,Rd =2966.89 kN My,c,Rd =275.65 kN*m Vz,Ed =-23.51 kN
MN,y,Rd =262.05 kN*m Vz,c,Rd =482.92 kN

Class of section = 1
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X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

]
o | == Abouty axis:
Ly=120m Lam y=0.17
Ler,y=120m Xy =1.00
Lamy = 13.07 kyy =0.75

| [=2

o | ==l About z axis:
Lz=1.20m Lam z=0.30
Ler,z=1.20m Xz=10.95
Lamz = 22.65 kzy =0.39

VERIFICATION FORMULAS:

Section strength check:
N,Ed/Nc,Rd=0.15<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))
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) = 0.22 < 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))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements

vx =0mm < vx max = L/300.00 =4 mm
Governing Load Case: 4 WINDI1

vy =0mm < vy max =L/300.00 =4 mm
Governing Load Case: 1DLI1

Verified

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: 2 Column 2 POINT: 3 COORDINATE: x=1.00L=3.65

m

LOADS:
Governing Load Case: 5 ULS/1/ 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 =338.98 kN My,Ed =-16.02 kN*m

Nc,Rd=3118.80 kN My,Ed,max = 18.49 kN*m

Nb,Rd = 1871.32 kN My,c,Rd =275.65 kN*m Vz,Ed=-9.45 kN
MN,y,Rd =274.52 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=0.11 <1.00 (6.2.4.(1))

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

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

Vz,Ed/Vz,c,Rd=0.02<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) = 0.16 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.20 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx=2mm < vx max =L1/300.00 =12 mm Verified
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Governing Load Case: 4 WINDI1
vy =0mm < vy max =L/300.00 = 12 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: 3 Column 3 POINT: 1 COORDINATE: x=0.00L=0.00
m

LOADS:
Governing Load Case: 5 ULS/1/ 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 =176.81 kN My,Ed = 17.94 kN*m

Nc,Rd=3118.80 kN My,Ed,max = 17.94 kN*m

Nb,Rd =2326.31 kN My,c,Rd =275.65 kN*m Vz,Ed=-10.02 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 =0.68 Lamz = 50.97 kzy =0.35

VERIFICATION FORMULAS:

Section strength check:

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

My,Ed/My,c,Rd =0.07 <1.00 (6.2.5.(1))

Vz,Ed/Vz,c,Rd=0.02<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) = 0.11 < 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))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx=1mm < vx max = L/300.00 =9 mm Verified
Governing Load Case: 8 SLS /4/ 1*1.00 + 2*1.00 + 3*0.70 + 4*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 : 31




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/1/ 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 =428.22 kN My,Ed = -3.63 kN*m

Nc,Rd=3118.80 kN My,Ed,max = 7.64 kN*m

Nb,Rd = 1895.00 kN My,c,Rd =275.65 kN*m Vz,Ed=3.13 kN
MN,y,Rd =265.71 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 =0.69 Lamz = 67.96 kzy =0.36

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))

Vz,Ed/Vz,c,Rd=0.01<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) = 0.18 < 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))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx=0mm < vx max = L1/300.00 =12 mm Verified
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Governing Load Case: 4 WINDI1
vy =0mm < vy max =L/300.00 = 12 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: 6 Column 6 POINT: 1 COORDINATE: x=0.00L=0.00
m

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

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 =281.03 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=11.59 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 =0.58 Lamz = 68.90 kzy =0.30

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.09 < 1.00 (6.2.4.(1))

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

Vz,Ed/Vz,c,Rd=0.02<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) = 0.15 < 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))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx =2mm < vx max =L/300.00 = 12 mm Verified
Governing Load Case: 4 WINDI1
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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: 7 Column_ 7 POINT: 1 COORDINATE: x=0.00L=0.00
m

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

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 = 150.38 kN My,Ed =-15.03 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -15.03 kN*m

Nb,Rd =2326.31 kN My,c,Rd =275.65 kN*m Vz,Ed=9.39 kN
MN,y,Rd =275.65 kN*m Vz,c,Rd=482.92 kN

Class of section = 1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

- : 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 =0.64 Lamz = 50.97 kzy =0.33

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.05<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:

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) = 0.09 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.08 < 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 /4/ 1*1.00 + 2*1.00 + 3*0.70 + 4*1.00

Date : 02/08/19 Page : 36




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: 1 COORDINATE: x=0.00L=0.00
m

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

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 =83.73 kN My,Ed = -5.89 kN*m

Nc,Rd=3118.80 kN My,Ed,max = 10.87 kN*m

Nb,Rd =2183.52 kN My,c,Rd =275.65 kN*m Vz,Ed=5.59 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 =0.68 Lamz = 56.63 kzy =0.35

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.03 <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 = 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) = 0.06 < 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=1mm < vx max =L/300.00 =10 mm Verified
Governing Load Case: 8 SLS /4/ 1*1.00 + 2*1.00 + 3*0.70 + 4*1.00
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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: 9 Column 9 POINT: 1 COORDINATE: x=0.00L=0.00

m

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

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 =478.86 kN My,Ed =4.57 kN*m

Nc,Rd=3118.80 kN My,Ed,max =-11.01 kN*m

Nb,Rd = 1895.00 kN My,c,Rd =275.65 kN*m Vz,Ed=-4.33 kN
MN,y,Rd =260.71 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 =0.71 Lamz = 67.96 kzy =0.36

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.15<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))

Vz,Ed/Vz,c,Rd=0.01<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) = 0.20 < 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))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx=0mm < vx max = L1/300.00 =12 mm Verified
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Governing Load Case: 4 WINDI1
vy =0mm < vy max =L/300.00 = 12 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: 12 Column 12 POINT: 1 COORDINATE: x=0.00L=0.00
m

LOADS:
Governing Load Case: 5 ULS/1/ 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 =89.26 kN My,Ed = 8.08 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -13.60 kN*m

Nb,Rd =2183.52 kN My,c,Rd =275.65 kN*m Vz,Ed=-7.23 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 = 0.66 Lamz = 56.63 kzy =0.35

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.03 <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 = 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) = 0.06 < 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

===

Deflections Not analyzed

F_ Displacements
vx=1mm < vx max =L/300.00 =10 mm Verified
Governing Load Case: 8 SLS /4/ 1*1.00 + 2*1.00 + 3*0.70 + 4*1.00
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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: 13 Column_13 POINT: 1 COORDINATE: x=0.00L=0.00

m

LOADS:
Governing Load Case: 5 ULS/1/ 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 =501.26 kN My,Ed =-11.31 kN*m

Nc,Rd=3118.80 kN My,Ed,max = 30.42 kN*m

Nb,Rd =2966.89 kN My,c,Rd =275.65 kN*m Vz,Ed =34.77 kN
MN,y,Rd =258.50 kN*m Vz,c,Rd=482.92 kN

Class of section = 1

X LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

= [ | [=2
o | =1 Abouty axis: w | =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 =0.69 Lamz =22.65 kzy =0.36

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd=0.16 < 1.00 (6.2.4.(1))

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

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

Vz,Ed/Vz,c,Rd=0.07<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) = 0.24 < 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 Not analyzed

F_ Displacements
vx=0mm < vx max = L1/300.00 =4 mm Verified
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Governing Load Case: 4 WINDI1
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: 15 Column_15 POINT: 1 COORDINATE: x=0.00L=0.00
m

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

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 = 187.30 kN My,Ed = -24.54 kKN*m

Nc,Rd=3118.80 kN My,Ed,max = -24.54 kN*m

Nb,Rd =2326.31 kN My,c,Rd =275.65 kN*m Vz,Ed =14.31 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 =0.67 Lamz = 50.97 kzy =0.35

VERIFICATION FORMULAS:

Section strength check:

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

My,Ed/My,c,Rd =0.09 < 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 = 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) = 0.12 < 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))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx=1mm < vx max = L/300.00 =9 mm Verified
Governing Load Case: 8 SLS /4/ 1*1.00 + 2*1.00 + 3*0.70 + 4*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: 16 Column_16 POINT: 1 COORDINATE: x=0.00L=0.00
m

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

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 =75.61 kN My,Ed =-11.09 kN*m

Nc,Rd=3118.80 kN My,Ed,max = 23.25 kN*m

Nb,Rd =2183.52 kN My,c,Rd =275.65 kN*m Vz,Ed=11.45kN
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 =0.69 Lamz = 56.63 kzy =0.36

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,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=0.02<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) = 0.08 < 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

===

Deflections Not analyzed

F_ Displacements
vx=1mm < vx max =L/300.00 =10 mm Verified
Governing Load Case: 8 SLS/3/ 1*1.00 + 2*1.00 + 4*1.00
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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: 17 Column 17 POINT: 1 COORDINATE: x=0.00L=0.00
m

LOADS:
Governing Load Case: 5 ULS/1/ 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 =70.20 kN My,Ed = 8.34 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -16.66 kN*m

Nb,Rd =2183.52 kN My,c,Rd =275.65 kN*m Vz,Ed=-8.33 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 =0.68 Lamz = 56.63 kzy =0.36

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,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:

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) = 0.07 < 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=1mm < vx max =L/300.00 =10 mm Verified
Governing Load Case: 8 SLS /4/ 1*1.00 + 2*1.00 + 3*0.70 + 4*1.00
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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/1/ 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 =308.84 kN My,Ed = 16.15 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -16.18 kN*m

Nb,Rd = 1871.32 kN My,c,Rd =275.65 kN*m Vz,Ed =-8.86 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 =0.57 Lamz = 68.90 kzy =0.29

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.10<1.00 (6.2.4.(1))

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

Vz,Ed/Vz,c,Rd=0.02<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) = 0.15 < 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))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx =2mm < vx max =L/300.00 = 12 mm Verified
Governing Load Case: 4 WINDI1
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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

Page : 53




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/1/ 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 = 156.65 kN My,Ed = 15.02 kN*m

Nc,Rd=3118.80 kN My,Ed,max = 15.02 kN*m

Nb,Rd =2326.31 kN My,c,Rd =275.65 kN*m Vz,Ed =-8.89 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 = 0.66 Lamz = 50.97 kzy =0.34

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.05<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:

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) = 0.09 < 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))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx=1mm < vx max = L/300.00 =9 mm Verified
Governing Load Case: 8 SLS /4/ 1*1.00 + 2*1.00 + 3*0.70 + 4*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: 21 Column 21 POINT: 1 COORDINATE: x=0.00L=0.00

m

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

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 =361.86 kN My,Ed = -26.40 kN*m

Nc,Rd=3118.80 kN My,Ed,max = 29.09 kN*m

Nb,Rd = 1871.32 kN My,c,Rd =275.65 kN*m Vz,Ed=15.20 kN
MN,y,Rd =272.26 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 = 0.59 Lamz = 68.90 kzy =0.30

VERIFICATION FORMULAS:

Section strength check:

N,Ed/N¢,Rd=0.12<1.00 (6.2.4.(1))

My,Ed/My,c,Rd=0.10 < 1.00 (6.2.5.(1))

My,Ed/MN,y,Rd=0.10 < 1.00 (6.2.9.1.(2))

Vz,Ed/Vz,c,Rd=0.03<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) = 0.19 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.23 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

===

Deflections Not analyzed

F_ Displacements
vx=2mm < vx max =L1/300.00 =12 mm Verified
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Governing Load Case: 4 WINDI1
vy =0mm < vy max =L/300.00 = 12 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: 22 Beam 22 POINT: 3 COORDINATE: x=1.00L=3.55

m

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

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 =10.66 kN My,Ed =-20.91 kN*m

Nc,Rd =2083.85 kN My,Ed,max = -20.91 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 =-37.58 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=0.01 <1.00 (6.2.4.(1))
My,Ed/My,c,Rd=0.12<1.00 (6.2.5.(1))
Vz,Ed/Vz,c,Rd=0.11<1.00 (6.2.6.(1))
Global stability check of member:
My,Ed,max/Mb,Rd = 0.14 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/eM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.15 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.15 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

==t .
Deflections

uy =0 mm < uy max =1/200.00 = 18 mm Verified

Governing Load Case: 1DLI1

uz=1mm < uzmax=1/200.00 =18 mm Verified
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Governing Load Case: 8 SLS/1/ 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: 23 Beam 23 POINT: 3 COORDINATE: x=1.00L=1.20
m

LOADS:

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

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 =5.07 kN My,Ed =-11.16 kN*m

Nc,Rd =2083.85 kN My,Ed,max =-11.16 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=-13.15 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=0.00 < 1.00 (6.2.4.(1))
My,Ed/My,c,Rd=0.06 < 1.00 (6.2.5.(1))
Vz,Ed/Vz,c,Rd=0.04<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

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

Date : 02/08/19 Page : 60




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

F

Displacements Not analyzed

Section OK !11

Date : 02/08/19

Page : 61




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: 1 COORDINATE: x=0.00L=0.00
m

LOADS:
Governing Load Case: 5 ULS/1/ 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 =10.83 kN My,Ed = -24.68 kN*m

Nc,Rd =2083.85 kN My,Ed,max = -24.68 kN*m

Nb,Rd = 2083.85 kN My,c,Rd = 176.44 kKN*m Vz,Ed =41.42 kN
MN,y,Rd = 176.44 kN*m Vz,c,Rd =347.28 kN

Mb,Rd = 136.81 kN*m
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=0.14 < 1.00 (6.2.5.(1))

Vz,Ed/Vz,c,Rd=0.12<1.00 (6.2.6.(1))

Global stability check of member:

My,Ed,max/Mb,Rd = 0.18 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.19 < 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))

LIMIT DISPLACEMENTS

==t .
Deflections

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

Governing Load Case: 1DLI1

uz=2mm < uzmax = L1/200.00 =20 mm Verified
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Governing Load Case: 8 SLS/5/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.60

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/5/ 1*1.35+2*1.35 +3*1.50 + 4*0.90

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 =7.47 kN My,Ed =-17.62 kN*m

Nc,Rd =2083.85 kN My,Ed,max = -17.62 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 = -28.14 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=0.00 < 1.00 (6.2.4.(1))
My,Ed/My,c,Rd=0.10 < 1.00 (6.2.5.(1))
Vz,Ed/Vz,c,Rd=0.08<1.00 (6.2.6.(1))
Global stability check of member:
My,Ed,max/Mb,Rd =0.12 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.13 < 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))

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/5/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.60

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 /4/ 1*1.35+2*1.35 +3*1.05 + 4*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=6.10 kN My,Ed = -5.25 kKN*m
Nc,Rd =2083.85 kN My,Ed,max = -5.25 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 =-12.87 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=0.00 < 1.00 (6.2.4.(1))
My,Ed/My,c,Rd=0.03 < 1.00 (6.2.5.(1))
Vz,Ed/Vz,c,Rd=0.04<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 = 6 mm Verified
Governing Load Case: 1DLI1
uz=0mm < uz max =L/200.00 =6 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: 29 Beam 29 POINT: 3 COORDINATE: x=1.00L=4.00

m

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

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 =2.87 kN My,Ed =-25.20 kN*m

Nc,Rd =2083.85 kN My,Ed,max = -25.20 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 =-33.05 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=0.00 < 1.00 (6.2.4.(1))
My,Ed/My,c,Rd=0.14 < 1.00 (6.2.5.(1))
Vz,Ed/Vz,c,Rd=0.10<1.00 (6.2.6.(1))
Global stability check of member:
My,Ed,max/Mb,Rd = 0.18 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.19 < 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))

LIMIT DISPLACEMENTS

==t .
Deflections

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

Governing Load Case: 1DLI1

uz=1mm < uzmax = 1/200.00 =20 mm Verified
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Governing Load Case: 8 SLS/1/ 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 /4/ 1*1.35+2*1.35 +3*1.05 + 4*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 =9.40 kN My,Ed = -47.43 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -47.43 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 = -75.34 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=0.00 < 1.00 (6.2.4.(1))
My,Ed/My,c,LRd=0.17 < 1.00 (6.2.5.(1))
Vz,Ed/Vz,c,Rd=0.16<1.00 (6.2.6.(1))
Global stability check of member:
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) = 0.20 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.20 < 1.00 (6.3.3.(4))

LIMIT DISPLACEMENTS

==t .
Deflections

uy =0 mm < uy max =1/200.00 = 18 mm Verified

Governing Load Case: 1DLI1

uz=1mm < uzmax=1/200.00 =18 mm Verified
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Governing Load Case: 8 SLS/5/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.60

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 /4/ 1*1.35+2*1.35 +3*1.05 + 4*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 =5.66 kN My,Ed = -31.69 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -31.69 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 = -46.43 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=0.00 < 1.00 (6.2.4.(1))
My,Ed/My,c,LRd=0.11<1.00 (6.2.5.(1))
Vz,Ed/Vz,c,Rd=0.10<1.00 (6.2.6.(1))
Global stability check of member:
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) = 0.12 < 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

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/5/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.60

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 /4/ 1*1.35+2*1.35 +3*1.05 + 4*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=2.41kN My,Ed = -54.42 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -54.42 kN*m

Nb,Rd =3118.80 kN My,c,Rd =275.65 kN*m Vz,Ed=-80.99 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=0.00 < 1.00 (6.2.4.(1))

My,Ed/My,c,Rd=0.20 < 1.00 (6.2.5.(1))

Vz,Ed/Vz,c,Rd=0.17<1.00 (6.2.6.(1))

Global stability check of member:

My,Ed,max/Mb,Rd = 0.23 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.23 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.23 < 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=2mm < uzmax = L1/200.00 =20 mm Verified
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Governing Load Case: 8 SLS/1/ 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: 3 COORDINATE: x=1.00L=3.55

m

LOADS:
Governing Load Case: 5 ULS /4/ 1*1.35+2*1.35 +3*1.05 + 4*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=17.67 kN My,Ed = -43.28 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -43.28 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 =-73.19 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=0.01 <1.00 (6.2.4.(1))
My,Ed/My,c,LRd=0.16 <1.00 (6.2.5.(1))
Vz,Ed/Vz,c,Rd=0.15<1.00 (6.2.6.(1))
Global stability check of member:
My,Ed,max/Mb,Rd = 0.18 < 1.00 (6.3.2.1.(1))

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))

LIMIT DISPLACEMENTS

==t .
Deflections

uy =0 mm < uy max =1/200.00 = 18 mm Verified

Governing Load Case: 1DLI1

uz=1mm < uzmax=1/200.00 =18 mm Verified
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Governing Load Case: 8 SLS/5/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.60

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

LOADS:

Governing Load Case: 5 ULS /4/ 1*1.35+2*1.35 +3*1.05 + 4*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 = 28.83 kN My,Ed = -28.28 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -28.28 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 = -40.24 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=0.10 < 1.00 (6.2.5.(1))
Vz,Ed/Vz,c,Rd=0.08<1.00 (6.2.6.(1))
Global stability check of member:
My,Ed,max/Mb,Rd =0.10 < 1.00 (6.3.2.1.(1))

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))

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

Date : 02/08/19 Page : 78




Governing Load Case: 8 SLS/5/ 1*1.00 + 2*1.00 + 3*1.00 + 4*0.60

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 /4/ 1*1.35+2*1.35 +3*1.05 + 4*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 =33.28 kN My,Ed = -59.05 kN*m

Nc,Rd=3118.80 kN My,Ed,max = -59.05 kN*m

Nb,Rd =3118.80 kN My,c,Rd =275.65 kN*m Vz,Ed =-82.42 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=0.21 < 1.00 (6.2.5.(1))

Vz,Ed/Vz,c,Rd=0.17<1.00 (6.2.6.(1))

Global stability check of member:

My,Ed,max/Mb,Rd = 0.25 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) = 0.26 < 1.00 (6.3.3.(4))
N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) = 0.26 < 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=2mm < uzmax = L1/200.00 =20 mm Verified
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Governing Load Case: 8 SLS/1/ 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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