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10. GSS Gaisro aptikimo ir signalizacijos
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12. GS Gaisrinés saugos
13. ST Silumos gamybos ir tiekimo
14. SO Pasirengimo statybai ir statybos darby organizavimo
15. KS Statybos skai¢iuojamosios kainos nustatymo
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1. KONSTRUKCIJU SKAICIAVIMAS

Laikan¢iy konstrukcijy skaiciavimai atlikti baigtiniy elementy skai¢iavimo programa Autodesk

Robot Structural Analysis Professional 2023.

1.1. Pastato diskretinis modelis ir veikiancios apkrovos

Diskretinis modelis:

Veikiancios apkrovos.

Nuolaitnés apkrovos:

P 3pX=(-2.08,.2.08,-37.18)
\

P 3pX=(-568,9.88,37.18) .

<37, SpZ=020 S
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ke 08,.2.08 47 |
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P 3pY=(208,2.08.47.00) R
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pZ=-197 “ &
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& 4 P 39Y=(2.08.208.37.18)
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Naudojimo apkrovos:

Stogo naudojimo apkrovos:
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Sniego apkrovos:

Io ‘|

V¢jo apkrova 1:

Cpapy=t21
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V¢jo apkrova 4:

Y patingasis sprogimo poveikis 1:
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Y patingasis sprogimo poveikis 2:

1.2. Pakloto projektavimas
Paklotui naudojami apkrovas laikantys profiliuotos skardos lakstai. Lakstai projektuojami kaip
nekarpyta sija ir standus diskas, suvarzantis santvaros virsuting juosta. Paklotas turi atitikti
ugniaatsparumo reikalavimg R20.

Pakloto skaic¢iavimus tikslina pakloto gamintojai Darbo projekte.
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Structural part: Part

Updated: 2025-04 J7:36 (GMT) Version: 1.1.119 (2025-03
Created: 2024-10-1506:14 (GMT

Reliability class: RC2

Reliability class for stressed skin design: RC2
Structure type: Load bearing roof deck

Profile: Ruukki T153-40L-840

Design situation: Normal

Deflection limit: L/200 (custom)

5LS combination: Frequent

Roof slope: 07

Usage as lateral bracing for rafters: Yes

Usage of stressed skin effect: ves

Supporting framework: Sheet on main supports
Building length: 42000 mm

Building width: 6000 mm

Ridge height: 8000 mm

Parapet height: 600 mm

Side wall column height: 7400 mm

Gable wall column distance: 7500 mm

Friction: No friction

Transversal crane load: 0 kN

Top flange displacement prevented on end support: No

Wind bracings: Every wall

Custom wind loads for skin effect

Wind direction Pressure Suction
l/m

left gable 2.25 0.97

lower side 234 1.0

upper side 234 1.0

right gable 225 0.97

Internal pressure coefficient, Cgi: 03
External pressure coefficient, cpe,p 0.7
Gable beam: Steel HEAZGD
Edge beam: KB2-T130-510/2.5
Chosen sheets fulfill design criteria. Maximum utilization rate: 47.0 %
Chosen fasteners fulfill design criteria. Maximum utilization rate: 90.8 %

Stressed skin fulfills design criteria. Maximum utilization rate: 35.8 %
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Structural model
Left end: Distance to end of sheet; 100 mm

Right end: Distance to end of sheet: 200 mm

690/690 690/690 650/690 590/690 690/690 690/690
i
660/660 660/660 8601660 850/680 660/660 660/660
6790 7380 7380 7380 7380 7380 6790
P1 P2 P3 P4 Ps P5 P7
Fiy AL Fi i P iy L A
260 260 180 180 260 260 260 260
6000 . 6000 . 5000 . 6000 . 6000 . 6000 . 5000 .
T T T T T T T 1
31 s2 S3 sS4 35 Se 57 S8

Selected profile: Ruukki T153-40L-840

Total weight of the sheeting: 28.7 :';g;i!e:

Global warming potential, GWP (AL...A3): 747 kg CO_ eq. / m? Zinc-coated
Global warming potential, GWP (Al1...A3): 78.7 -<§:-_(_{J; eq./ m? Colour-coated

Sheet Thickness [ strength Side overlap Length
P1 1.5/350 Double 6790
P2 1.5/350 0 7380
P3 1.2 /350 0 380
P4 ).8 /350 0 7380
P5 1.2 /350 0 7380
P& 1.5/350 0 7380
P7 1.5/350 Double 6790

Supports and joints

Support Support width Joint type Qverlap
S1 260 End support (vertical) -

S2 260 Overlap 660 / BED
S3 180 Overlap 660/ 660
54 180 Overlap 660 / BBD
55 260 Qverlap 660 /660
56 260 Overlap 660 / 66D
57 260 Overlap 660 / 660
S8 260 End support {vertical)
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Dead load

Structure weight without sheet: 0.78 kN/m?

0.78 kN/m?, 42000 mm

¥y 9 L yF v v L. ¥ LA J ¥ ¥ ¥ ¥ Y ¥ ¥ Y r ¥ ¥ ¥ ¥ % v L ¥y ¥Y Yy ¥ V¥
iy £y I L b b iy
260 260 180 180 260 260 260 260
. 5000 . 6000 . 6000 . 5000 . 6000 . 6000 . 5000 .
S1 s2 S3 S4 S5 S6 S7 S8
Snow load

Basic snow load: 2 4 kN,-'mD'

Q: 2.4 kN/m?, p: 1, 42000 mm

Y Y Y Y Y L 4 L4 v v v Y Y Y Y Y A 4 v v v v v L J v Y Y Y Y s 4 Y A 4
[AY hY [A) [AY N 0 A -
260 260 180 180 260 260 260 260
5000 . 6000 . 6000 . 6000 . 6000 . 6000 . 5000
I T T T T T T 1
S1 s2 53 sS4 S5 S6 s7 s8

Wind load
o = ara g
Basic wind load: (.36 kN/m~
Casel
-1.38 kN/m?, p: -1.6, 5000 mm Q: -1.38 kN/m2, p: -1.6, 5000 mm
- . O e = Q:-0.95 kN/m?2, p: -1.1, 30000 mm ol S . R . -
'y A [ & [ [y Fy & A Iy b A A F Y A & 'y b i h [ Y A & 4
Fay i ras Ny f A% Pt
260 260 180 180 260 260 260 260
5000 . 6000 . 6000 . 5000 . 6000 . 6000 . 5000 .
T T T T T T T 1
s1 52 53 sS4 S5 56 s7 s8
Case2

=1.19 kN/m?, J: -1.38, 6000 mm

i e T Q; -0.77 kN/m2, p: -0.9, 21000 mm
A A A 4 A A A& A A A A& 4 A & A & A A A4 Q:0.43 KN/m2, y: 0.5, 18000 mm
y ‘If ‘|' ¥ Y ¥ Y V ¥ Y Y ¥ ¥ ¥
FAY \ iy iy i A i i)
260 260 180 180 280 260 260 260
i 6000 ; 6000 i 6000 ; 5000 ] 6000 i 6000 i 6000 ;
S1 s2 s3 S4 S5 36 s7 S8
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Lateral bracing for rafters

Percentage of lateral force: 2.0 %

Support Area of top flange Compression force in top flange
S1 260.0 480
52 260.0 480
S3 180.0 4810
54 180.0 481.0
S5 260.0 48.0
56 260.0 480
ST 260.0 480
58 260.0 480
Utilization rates
Sheet Weight M R M/R v N/V/M D
N
12,6 /59.0 10.6/ 1156 19.4/414.0 6.3/30.0
P1 42.1 213% 92 % 20.1% 47 % 21.3% 21.0%
9.0/30.3 149/1375 11.6/207.0 16/30.0
P2 21.0 299% 109% 259% 56 % 2099% 54 %
87/250 17.4 /90.8 13.8/117.0 5.0/30.0
P3 16.8 34.7% 19.2% 41.8 % 11.8% 34.7% 16.7 %
6.2/13.2 8.0/41.4 9.7/35.8 6.0/30.0
P4 11.2 47.0% 19.2% 42.7 % 27.1% 47.0% 20.0%
87/255 17.4/94.6 13.8/117.0 5.0/30.0
P5 16.8 340% 184% 40.0% 11.8% 340% 16.7%
9.8/30.3 159/1432 123/207.0 16/300
P& 21.0 324% 11.1% 262% 59% 324% 54 %
13.4/59.0 11.4/1156 21.0/414.0 6.3 /30.0
P7 42.1 22.8% 9.8 % 21.8% 5.1% 22.8% 21.0%
Deflection
-0.61 mm
o . &

A i, e gel R P’ Iy . o Eereovi e, o
260, %y, " 260 TeeT 180\ teeet s 180 4 eee ) 260 W S et ,-rzec e 260% %, , o 260
\‘..\ y .\.'E".',P --. . p .., -_L'-.‘.-. L '...
=3, (L S s2 s3 54 S5 S6 s7 oo S8

8.31 mm
Lapas [Lapy Laida
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Bending moment

-13.29 KNmim
.

52 s3 54 55 S6 57 e, 38
13.44 kKNm/m

Shear force

19.37 kN/m

Support reactions

ULS
Support Min Max
T |
Sl 1.53 10.62
52 254 30.26
S3 1.09 2479
54 -177 25.38
55 -1.77 25.38
S6 1.09 26.36
ST 2.54 3263
S8 -1.53 11.38

Lapas [Lapy Laida
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Support wall thickness: 6 mm
Support fastener type: D6-T16-6.2719
Support fastener length: 19.0 mm

End overlap fastener type: SL2-T-A14-4.8x20
Sidelap fastener type: SL2-T-A14-4.8x20

Support fasteners End overlap fasteners

Sidelap fasteners

Utilization Utilization Utilization
Support Pcs/trough rate Pcs / web rate Span c/c rate
51 2 703" 1 350 039°*
51 (at
column) 2 89.7" 2z 400 95.4
52 1 518 2] 124 3 350 95.0
% 1 59.2* il | 18.1 4 500 27.7
54 i 258 Fl]. 42.5 5 400 96.0
55 i 284 Pt 79.3 6 400 896
S6 1 56.6 * 2+1 254 350 93
57 1 90.8 * 2+1 36.4
S8 2 70.3*
S8 (at
column) 2 89.7 *

Total amounts
Support fasteners: 214 pes (36 pes / m)
End overlap fasteners: 771 pcs (129 pcs / m)

Sidelap fasteners: 774 pcs (129 pcs / m)

Sheeting to edge beam fastening Edge beam splice fasteners

o *

Edge beam to frame fastening

Selfdrilling screw 6.3 *

c/c: 500 mm

Number of fasteners: 168 pcs

Self drilling screw 6.3
Number of fasteners: 17 + 17 mm

Total number of fasteners: 408 pcs

Selfdrilling screw 8.2 *

Number of fasteners: 4

Total number of fasteners: 64 pcs

IN2410-01-TP-SK-S

Lapas [Lapy Laida
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Stressed skin design

Edge beam

Maximum normal force: 163.48 kN
MNormal force resistance: 204,14 kN
Utility rate normal force: 80 %

Diaphragm deflection: 70 mm

Supports
Support Vr Ruv R/ R\:V i w R'Nw actbsy RrafterZRseam VrERseam RbucklingZRseam
S1 17 18 26 - - OK OK OK OK
52 = - - 16 T OK OK - OK
S3 19 11 OK OK OK
54 28 17 OK OK OK
S5 28 16 OK OK OK
S6 19 11 OK OK OK
ST 13 8 QK oK OK
S8 17 18 26 QK oK OK OK
Spans
Span T \.-'W 'uff Vg V,]Ug Nc NC(‘M NC,FMNW
1 5 4 3 4 5! 2 34 27
2 7 5 4 5 g _ _ _
3 5 5 3 4 T = - B
4 1 2 B T 2 = - B
5 4 3 o & = - _
6 7 5 ‘ 5 9
7 5 4 3 4 5] 2 36 28
Lapas [Lapy Laida
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Diaphragm load and forces

Wind towards long wall Wind towards gable wall
Diaphragm loads
Wind [kKN/m 4.34 293
Sway imperfection [kN/m 0.11 0.0
Friction [kN/m 0.0 0.0
Lateral bracing [kN/m] 0.0 131
Total forces [kN/m| 4,45 23
Diaphragm forces
Mormal force [kN] 163.48 233
Reaction force [kN 93.42 8.44
Max shear force [kN/m 13.48 167
Shear forces
Field 1 [kN/m] 13.48 167
Field 2 [kN/m] 9.55 0.65
Field 3 [kN/m] 51 0.65
Field 4 [kN/m] 0.65 0.65
Field 5 [kN/m] 4,51 0.07
Field & [kN/m] 8.96 0.07
Field 7 [kN/m] 13.48 167
Sheet list: Ruukki T153-400L-840
Thickness [ strength Total length Total weight
1 0.8/350 7380 65.5
2 1.2 /350 14760 208.5
3 1.5/350 28340 12203

ISvada: laikomoji galia uZtikrinta. Pakloto gamintojas tikslina skai¢iavimus Darbo projekte.

1.3.Surenkamy perdangos ploksc¢iy projektavimas
Projektuojamos standartinés jtempto gelzbetonio kiaurymeétos perdangos ploksteés.
Perdangy armavimg pagal Projekto brézZiniuose pateiktas atrémimo ir apkrovy schemas

konstruoja gamintojas. Perdangy minimalus atsparumas ugniai R20.

Lapas [Lapy Laida
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200

9/0/0/0/0/@)

Skaiciuojamoji schema:

Skaidiuojamoji schema

Q.d=7,54 kPa G.d=2,93 kPa
| |
% 6,0m ”

Perdangos ploksciy aukstis nustatomas pagal gamintojy apkrovy lenteles.

Pagal pateiktg apkrovimo schemg perdangos armavimo skaic¢iavimus atlieka gamintojas.

1.4. Rygeliy projektavimas
Rygeliy armavimg pagal pareiktas apkrovas ir atrémimo schemas parenka gamintojas.
T Rygeliai
Projektuojami surenkami g/b rygeliai. Rygeliy geometrija parenkama pagal gamintojy katalogus.
Rygeliy tikslius skai¢iavimus pateikia gamintojas Darbo projekto metu. Rygeliy minimalus
atsparumas ugniai R45. Maksimalus plysiy atsivérimo plotis 0,3mm.
Tarpaukstiniy rygeliy skai¢iuojamoji schema:
Skaiciuojamoji schema
Q.0=45,24 kN/m G.d=38,07 kN/m
—

] ] L ] ! ] 1
L 1 I L L I

7,05 m

Q.d=22,62 kN/m Q.d=22,62 kN/m
G.d=19,04 KN/m G.d=19,04 kN/m

fa

Lapas [Lapy Laida
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Pagal gkg3 RT rygeliy laikomosios galios lentel¢ veikiant skai¢iuojamosioms apkrovoms

800x500mm rygelio skerspjuvis gali bati iki 7,10m ilgio.

Skaidiuoting ¢
Sija by ) 30 q0] S0 60| o] se] 9e| 100 11
DidZziausias

GRTI T00x400(220) 7.70)  6.80] 630 5.90] 550 4.88 = - -
GRT2  |700x5000220) 9201 8.30f] 7.80] 7.25] 6.65] 6.30f 6.05] 5.70] 5.
GRT3  |700x5000265) 940] R40] 780 7.20] 6.70] 640 6.10f 580] 5
GRT4 | T00x500{320) 9.35] 840] 7.80f 7.20] 6.75] 6.45] 6.0 580 5.
GRTS  |700x600(220) | 10.90f 990 920f 8.70] 8.19] 7.73] 7.30f 6.90] 64
GRT6  |700x600(265) | 11.36] 10171 930f 8700 8201 7.70] 7.30] 7.00] 6.7
GRT7  |700x600(320) | 11.15] 10,001 934] 8.61] B827] 7.80f 740] 7.00] 64
GRTS  |700x700(220) | 13.46) 12.10f 1110} 1030] 9.70] 9.30] 890] B840 7.9
GRTY |700x700(265) | 13.47| 12.10] 11,10} 10.30] 9.70] 930] 890| 845 7.9
GRTIO |700x700(320) | 13.36] 12.00] 10.80] 10.20] 9.64] 9.20] B8.85] 835 7.8
GRTII |700x800(220) | 14.56] 13.17] 12.16] 11.49] 10.97] 10.50] 10.06] 9.60] 9.2
GRTI2 |700x800(265) | 14.56] 13.17] 12.16] 11.50] 10.97] 10.50] 10.06] 9.60] 92
GRTI3 |T00x800(320) | 14.60] 13.20f 12.20] 11.56] 1L.00) 10.56f 10.14] 9.50] 9.3
GRTI4 |B00x400(220) 9001 BO00] 7301 6.70] 630 6.10f 580 550 -
GRTI5 |B00x500(220) | 1050 9.70f 850 8.20] 7.80] 7.40f 7.10] 6.80] 63
GRTI6 |800x300(265) | 11.30| 10.24] 9.34] 8.65] 8.09] 7.62] 7.30] 7.00] 6.8
GRTI7 |800x500(320) | 11.30| 1030 940f 8.70] &.10] 7.70] 7.30] 7.00] 6.8
GRTI8 |R00x60002200 | 13.00] 11.700 10.80] 10.00{ 9.40] 890 &850] B820] 7.9
GRTI9 |B00x600(265) | 13.40] 1232] 11.29] 1048] 9.80] 9.28] &.R80| 8.50] B&8.2
GRT20 |800x600(320) | 1340| 12.40] 11.30] 10.50] 9.80] 9.30] 880| B850 82
GRT2I |R0O0x700(220) | 15.20] 13.85] 12.76] 1L.88] 1L.10J 10.50f 10.00] 9.70] 9.4
GRT22 |800x700(265) | 1520 13.85] 12.76] 11.88] 11.10] 10,50] 10.00| 9.70] 94
GRT23 |B00x700(320) | 15.20] 13.90f 12.80] 11.90] 11.10] 10.50| 10.00] 9.0 94
GRT24 |800x800(220) | 16.90] 15.40] 14.24] 13.30] 12.50] 11.87] 11.30] 10.88] 10.3
GRT25 |R00xB00(265) | 16.90] 15.40| 14.24] 13.30] 12.50] 11.87| 11.30] 10.90] 10.3
GRT26 |800x800(320) | 16.90] 1545] 14.26] 13.30] 12.50] 11.87] 11.30] 10.90] 10.3
GRT27 |900x400(220) 9.80] 890 8.20] 7.50f 7.00] 6.60f 630] 6.00] 53
GRT28 |900x5000220) | 12.00 11001 10,101 9.40] &.80] 830] 7.90] 7.55] 7.3

Pasirinkto rygelio geometrija:

GRTI5
800
200 400 L 200
T 1 1 c

S
&1
(o]
-
o @
5:.’._‘
=)
iml
.

ISvada: rygelio laikomoji galia pakankama

L Rygeliai

Projektuojami surenkami g/b rygeliai. Rygeliy geometrija parenkama pagal gamintojy katalogus.
Rygeliy tikslius skai¢iavimus pateikia gamintojas Darbo projekto metu. Rygeliy minimalus
atsparumas ugniai R45. Maksimalus plysiy atsivérimo plotis 0,3mm.

Tarpaukstiniy rygeliy skai¢iuojamoji schema:

Lapas [Lapy Laida
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Skai¢iuojamoji schema

Q.d=22,62 kN/m G.d=19,04 KN/m

N

” 7,25 m %

Q.d=22,62 KN/m
G.d=19,04 KN/m

Pagal gkg3 RL rygeliy laikomosios galios lentele veikiant skai¢iuojamosioms apkrovoms

600x500mm rygelio skerspjuvis gali bati iki 8,79m ilgio.

Skaitiw
Sija byx hhy,) 30 a0] so]  eol o] so] 90|
Didzi:

GRLOI _|500x400(220) 7.80] 697] 6.34] 5095 se4] s537] -

GRL2 _ [500x500(220) 932 838] 7.80] 734] 696] 664 6.26
GRL3 _ [500x500(265) 940 840 781 735] 697 664 629
GRL4  [500x500(320) 954 w44 784] 737] 698] 665 630
GRL5  [500x600(220) 11.07] 993 9.27] 873] 828] 7091 7.50
GRL6  |500x600(265) 1.1 996 9.28] 874] 829] 7.92[ 7.50
GRL7 _ [500x600(320) 11.22] 998 930 876] 831] 7.93] 7.55
GRLS  |500x700(220) 13.37) 1196] 1092] 10.12] 9.57] 9.5] 878
GRLY  |500x700(265) 13.38] 11.97] 1092 10.01] 9s8] 9.15] 879
GRLIO [500x700(320) 13.46] 12.02] 10.97] 1005 959 9.17] 880
GRLI1 [500x800(220) 14.61f 13.12] 12.02] 11.32] 10.79] 1033 9.94
GRLI2 [500x800(265) 14.60[ 13.11] 12.00] 11.34] 1080] 10.34] 9.94
GRLI3 [500x800(320) 14.64] 13.13] 12.01] 11.35] 10.82] 1036 9.96
GRLI4 |600x400(220) 9.00] 797 7.23] 667 624 597 572
GRLIS _|600x500(220) 10.84] 966 879 8.13] 767 732 7.02
GRLI6 |600x500(265) 1084 966 879 8.13] 767 732 7.02
GRLI7 [600x500(320) 10.92] 972 885] 8171 767] 733 7.03
GRLI8 |600x600(220) 13.08] 11.71] 10.70] 9.92] 9.28] 879 847
GRLI9 [600x600(265) 13.13] 11.75] 10.73] 9.94] 930] 8.79] 848
GRL20  [600x600(320) 13.16] 11.84] 10.81] 10.00] 936] 884 849
GRL21 |600x700(220) 14.98] 13.48] 12.35] 11.47] 10.75] 10.16] 9.73

Pasirinkto rygelio geometrija:

GRLIS

600
400 } 200

Lapas [Lapy Laida
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ISvada: rygelio laikomoji galia pakankama

1.5.Kolony projektavimas
Betonas: C30/37;
Aplinkos klasé XC2;
Risio monolitinés kolonos su pamatu ir su monolitine riisio perdanga jungiamos standziai.
Antzeminés kolonos surenkamos jungiamos su riisio monolitinémis kolonomis per monoliting
rusio perdangg inkariniais varztais standziai.
Apsauginis betono sluoksnis: ne maziau kaip armatiiros skersmuo ir ne maziau nei 30 mm iKi
pagrindinés armatiiros krasto. Ugniaatsparumas R45.
Projektuojamos dviejy skerspjiivio tipy kolonos: 400x400mm.
Surenkamos kolonos projektuojamos montavimo ir eksploatavimo stadijoje. Kolony atsparuma
transportavimo ir kélimo metu turi jvertinti Gamintojas.
Surenkamy ir monolitiniy kolony i8ilginés armattiros kiekis negali biiti maZesnis nei nurodyta
skai¢iavimuose.

K1 surenkamos kolonos

Kolony i§déstymas:

Kolonos geometrinis ilgis: 7.51 m ir 7.40 m.

Skaiciuojamieji ilgiai:

Buckling with respect to Y axis
Member length ly
at support faces

Buckling with respect to 7 axis
Member length Iz
at support faces

(O)in axes (O)in axes
Orea " o "
() coeff. * Lo () coeff. *Lo

Buckling length coefficient

Buckling length coefficient

w 15 ] [

Lapas

Lapy

Laida
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Reikalingas armavimas:
A-A

2008
@ 1=1.38
e=39

4020,
|=7.47
o
<t
40
b
1 Level:
e Name :
o Reference level : -0.600 (m)
e Concrete creep coefficient Q= 2.47
e Cement class :N
e Environment class : XC2
e Structure class 1S4

2 Column: Column17..18

Number of identical elements: 2

2.1 Material properties:

e Concrete : C30/37 fek = 30.00 (MPa)
Unit weight : 2501.36 (kG/m3)
Aggregate size : 20.0 (mm)

e Longitudinal reinforcement: : B500B fyk = 500.00 (MPa)
Ductility class :B

e Transversal reinforcement: : B500B fyk = 500.00 (MPa)

o Modified partial coefficients:
occ = 0.9 1992-1-1 3.1.6 ()P

2.2 Geometry:

2.2.1 Rectangular 40.0 x 40.0 (cm)
2.2.2 Height: L =7.513 (m)
2.2.3 Slab thickness =0.000 (m)
2.2.4 Beam height =0.000 (m)
2.25 Cover =4.0 (cm)

2.3 Calculation options:

e Calculations according to : EN 1992-1-1:2004/A1:2014
e Seismic dispositions : No requirements

e Precast column :yes

e Pre-design ‘ho

Lapas [Lapy Laida
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e Slenderness taken into account yes

e Compression : with bending

o Ties : to slab

e Fire resistance class : No requirements

2.4  Calculation results:

Safety factors Rd/Ed =2.42 > 1.0

2.4.1 ULS/ALS Analysis

Design combination: ULS/54=1*1.00 + 8*1.30 (B)
Combination type: ULS
Internal forces:
Nsd = 174.63 (kN) Msdy = -44.83 (kN*m)  Msdz = -37.63 (kN*m)
Design forces:

Lower node
N =174.63 (kN) N*etotz = -46.95 (KN*m) N*etoty=-37.63 (KN*m)
Eccentricity: ez (My/N) ey (Mz/N)
(cm) (cm)
Initial e0: -25.7 -21.5
Imperfection ei: 1.2 0.0
| order (e0 + ei) e0Ed: -24.5 -215
Minimal eEdmin: 2.0 2.0
Total eEd: -26.9 -21.5
2.4.1.1. Detailed analysis-Direction Y:
2.4.1.1.1 Slenderness analysis
Non-sway structure
L (m) Lo (m) A Alim
3.880 4.850 42.00 44.68 Short column

2.4.1.1.2 Buckling analysis

MA = 0.00 (kN*m) MB = -44.83 (kN*m)
Case: Cross-section at the column end (Lower node), Slenderness not taken into account
MO = -44.83 (kN*m)
ei=01*lo/2 =1.2 (cm)
61 =60 * an * am = 0.01

60 =0.01

ah =1.00

am = (0,5(1+1/m))*0.5 = 1.00

m =1.00

Ma = N*ei = 2.12 (kN*m)
MEdmin = 3.49 (kN*m)
MOEd = max(MEdmin,M0 + Ma) = -46.95 (kN*m)

2.4.1.2. Detailed analysis-Direction Z:

2.4.1.2.1 Slenderness analysis
Non—sway structure

L (m) Lo (m) A Alim
3.880 4.850 42.00 44.68 Short column

2.4.1.2.2 Buckling analysis

Lapas [Lapy Laida
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MA = 0.00 (KN*m) MB = -37.63 (kKN*m)

Case: Cross-section at the column end (Lower node), Slenderness not taken into account
MO = -37.63 (kN*m)

ei =0.0 (cm)

Ma = N*ei = 0.00 (kN*m)

MEdmin = 3.49 (kN*m)

MOEd = max(MEdmin,M0 + Ma) = -37.63 (kN*m)

2.4.2 Reinforcement:

Real (provided) area Asr = 12.57 (cm2)
Ratio: p=079%

2.5 Reinforcement:

Main bars (B500B):
o 4¢201=7.473 (m)

Transversal reinforcement: (B500B):
stirrups: 20 ¢8 [=1.376 (M)
3 Material survey:

e Concrete volume = 2.404 (m3)
e Formwork =24.040 (m2)

e Steel B500B
e Total weight =169.21 (kG)

e Density =70.39 (kG/m3)
e Average diameter =14.2 (mm)
¢ Reinforcement survey:
Diameter Length Weight Number Total weight
(m) (kG) (No.) (kG)
8 1.376 0.54 40 21.73
20 7.473 18.43 8 147.48

ISVADA: kolony laikomoji galia uztikrinta.

K1la surenkamos kolonos

Kolony i§déstymas:

Lapas [Lapy Laida
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Kolonos geometrinis ilgis: 7.63 m ir 7.40 m.

Skai¢iuojamieji ilgiai:

~ |

Member: | Kolona 1a
Buckling with respect to Y axis Buckling with respect to Z axis
Member length Iy Member length Iz
at support faces at support faces
(Oin axes (O)in axes
Oreal m Oreal m
Buckling length coefficient Buckling length coefficient

Reikalingas armavimas:

-
4320
[=7.58
o
v
-
.40
¥ ¥
1 Level:
e Name :
e Reference level :-0.600 (m)
e Concrete creep coefficient Dy =247
Cement class *N
Environment class 1 XC2

Lapas [Lapy Laida
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e Structure class 1S4

Column: Column19..22

Number of identical elements: 2

2.1 Material properties:

e Concrete : C30/37 fek = 30.00 (MPa)
Unit weight : 2501.36 (kG/m3)
Aggregate size : 20.0 (mm)

e Longitudinal reinforcement: : B500B fyk = 500.00 (MPa)
Ductility class 'B

e Transversal reinforcement: : B500B fyk = 500.00 (MPa)

¢ Modified partial coefficients:
occ = 0.9 1992-1-1 3.1.6 (1)P

2.2 Geometry:

2.2.1 Rectangular 40.0 x 40.0 (cm)
2.2.2 Height: L =7.625 (m)
2.2.3 Slab thickness =0.000 (m)
2.2.4 Beam height =0.000 (m)
2.25 Cover =4.0 (cm)

2.3 Calculation options:

e Calculations according to : EN 1992-1-1:2004/A1:2014
e Seismic dispositions : No requirements

e Precast column :yes

e Pre-design 1 ho

e Slenderness taken into account yes

e Compression : with bending

o Ties :to slab

e Fire resistance class : No requirements

2.4  Calculation results:

Safety factors Rd/Ed = 1.26 > 1.0

2.4.1 ULS/ALS Analysis

Design combination: ULS/42=1*1.00 + 2*0.91 + 6*1.30 (B)
Combination type: ULS
Internal forces:

Nsd = 38.69 (kN) Msdy =-75.01 (kN*m)  Msdz = 7.91 (kN*m)
Design forces:

Lower node
N = 38.69 (kN) N*etotz = -75.68 (KN*m) N*etoty= 7.91 (kN*m)
Eccentricity: ez (My/N) ey (Mz/N)
(cm) (cm)
Initial e0: -193.9 20.4
Imperfection ei: 1.7 0.0

Lapas [Lapy Laida
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| order (e0 + ei) eOEd: -192.2 20.4
Minimal eEdmin: 2.0 2.0
Total eEd: -195.6 20.4

2.4.1.1. Detailed analysis-Direction Y:

2.4.1.1.1 Slenderness analysis
Non-sway structure

L (m) Lo (m) A Alim
7.625 9.531 82.54 94.93 Short column

2.4.1.1.2 Buckling analysis

MA = 0.00 (kN*m) MB = -75.01 (kN*m)
Case: Cross-section at the column end (Lower node), Slenderness not taken into account
MO = -75.01 (kN*m)
ei = 01*0/2 =1.7 (cm)
01 = 60 * an * am = 0.00

6o =0.01

ah=0.72

am = (0,5(1+1/m))*0.5 = 1.00

m =1.00

Ma = N*ei = 0.67 (kN*m)
MEdmin = 0.77 (kN*m)
MOEd = max(MEdmin,M0 + Ma) = -75.68 (kN*m)

2.4.1.2. Detailed analysis-Direction Z:

2.4.1.2.1 Slenderness analysis
Non-sway structure

L (m) Lo (m) A Alim
7.625 9.531 82.54 94.93 Short column

2.4.1.2.2 Buckling analysis

MA = 0.00 (kN*m) MB = 7.91 (kN*m)

Case: Cross-section at the column end (Lower node), Slenderness not taken into account
MO = 7.91 (kN*m)

ei = 0.0 (cm)

Ma = N*ei = 0.00 (kN*m)

MEdmin = 0.77 (KN*m)

MOEd = max(MEdmin,M0 + Ma) = 7.91 (kN*m)

2.4.2 Reinforcement:

Real (provided) area Asr = 12.57 (cm2)
Ratio: p=079%

25 Reinforcement:

Main bars (B500B):
e 4¢201=7585 (m)

Transversal reinforcement: (B500B):
stirrups: 22 $8 [=1.376 (m)

Lapas [Lapy Laida

IN2410-01-TP-SK-S ”7 o5l 0




Konstrukeijy. Sprendiniy detalieji skai¢iavimai dalis Nauja statyba. Ypatingasis

| Specialios paskirties pastato Lauko g. 19, Jurbarkas, statybos projektas
Architecture Construction Engineering Statinys

3 Material survey:

e Concrete volume = 2.440 (m3)
e Formwork =24.400 (m2)

e Steel B500B
e Total weight =173.60 (kG)

e Density =71.15 (kG/m3)
e Average diameter =14.0 (mm)
e Reinforcement survey:
Diameter  Length Weight Number Total weight
(m) (kG) (No.) (kG)
8 1.376 0.54 44 23.91
20 7.585 18.71 8 149.70

Kolony baziy skaiciavimas
Kolonos K1 ir Kla bazés inkariniai varZtai pagal atramines reakcijas pamate parenkami ,,Peikko

Designer* programa.

Lapas [Lapy Laida
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Summary
Name Stage | # Load Case Page Max Status
No. Utilization
Column 1 Final | 1 |[Nmax 5 39% 0OK
Final 2 |M max 5 39% oK
Column 1 Note:

Number of Columns: 1

Peikko Products

Column Shoes: 4 x HPKM30 Bolts: 4 x HPM30P Totals
Product Amount
HPKM30 4
—_— HPM30P 4
1430 1420
1 | 1

Minimum required torque value of nuts : Tmin = 250 Nm
Maximum allowed torque value of nuts : Tmax = 450 Nm

Bolt installation template: PPL30-4 300x300

Materials and Geometry

Column: 400x400 Concrete: C30/37
fea= 20 N/mm?2
Plane View X"-axis view Y"-axis view

Strength C30/37 feg = 20 N/mm?

Grouting: Thickness: 50 mm

X; Y = local coordinate system of profile
X" Y" = local coordinate system of anchors

Load Cases NOTE: Loads are defined in the local coordinate system of the profile.
(Design loads) Final Stage

z # Name Ng Mg My Vg Vys

[kN] [kNm] [kNm] [kN] [kN]
1 N max -356.0 -12.0 18.0 7.0 13.0
Nd 2 M max -310.0 58.0 340 16.0 -68.0

y X Erection stage
A..,'Z-o. -..h.'\'b No load case for this stage defined
o>
< 4’4-0, Fire Situation Loads

No load case for this stage defined

ISVADA: kolony laikomoji galia uztikrinta.

Lapas [Lapy Laida

IN2410-01-TP-SK-S 29 251 0




Konstrukeijy. Sprendiniy detalieji skai¢iavimai dalis Nauja statyba. Ypatingasis

| Specialios paskirties pastato Lauko g. 19, Jurbarkas, statybos projektas
Architecture Construction Engineering Statinys

K2 surenkamos kolonos

Kolony iSdéstymas:

Kolonos geometrinis ilgis: 7,38 m, 7.50 m ir 7.27 m.

Skai¢iuojamieji ilgiai:

Member: ‘ Kolona 2 >
Buckling with respect to ¥ axis Buckling with respect to Z axis

Member length ly Member length Iz

at support faces at support faces

(O)in axes (Oin axes

@ real 3750 | m @ real 3750 | m

O coeff. * g O coeff. *Lo

Buckling length coefficient Buckling length coefficient

Reikalingas armavimas:
A-A

2108
@ I=1.38
e=38

e
420
I=7.19
o
l¢
<
.40
¥ ki
1 Level:
e Name :
e Reference level :-0.470 (m)
e Concrete creep coefficient Dy =247

Lapas [Lapy Laida
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e Cementclass °N
e Environment class : XC2
e Structure class 1S4

Column: Column34..41

Number of identical elements: 4

2.1 Material properties:

e Concrete : C30/37 fek = 30.00 (MPa)
Unit weight : 2501.36 (kG/m3)
Aggregate size :20.0 (mm)

¢ Longitudinal reinforcement: : B500B fyk = 500.00 (MPa)
Ductility class B

e Transversal reinforcement: : B500B fyk = 500.00 (MPa)

¢ Modified partial coefficients:
occ = 0.9 1992-1-1 3.1.6 (1)P

2.2 Geometry:

2.2.1 Rectangular 40.0 x 40.0 (cm)
2.2.2 Height: L =7.233 (m)
2.2.3 Slab thickness =0.000 (m)
2.2.4 Beam height =0.000 (m)
2.25 Cover =4.0 (cm)

2.3 Calculation options:

e Calculations according to : EN 1992-1-1:2004/A1:2014
e Seismic dispositions : No requirements

e Precast column lyes

e Pre-design 1 ho

e Slenderness taken into account :yes

¢ Compression : with bending

o Ties : to slab

e Fire resistance class : No requirements

2.4  Calculation results:

Safety factors Rd/Ed = 1.94 > 1.0

2.4.1 ULS/ALS Analysis

Design combination: ACC:ACC/23=1*1.00 + 8*0.20 + 9*1.00 (B)
Combination type: ALS
Internal forces:

Nsd = 200.17 (kN) Msdy = 78.78 (kN*m) Msdz = -10.91 (kN*m)
Design forces:

Lower node
N =200.17 (kN) N*etotz = 81.12 (kN*m) N*etoty=-10.91 (kN*m)
Eccentricity: ez (My/N) ey (Mz/N)
Lapas [Lapy Laida
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(cm) (cm)
Initial e0: 39.4 -5.4
Imperfection ei: 1.2 0.0
| order (e0 + ei) eOEd: 40.5 -5.4
Minimal eEdmin: 2.0 2.0
Total eEd: 40.5 -5.4
2.4.1.1. Detailed analysis-Direction Y:

2.4.1.1.1 Slenderness analysis

Non-sway structure

L (m) Lo (m) A Alim

3.750 4.688 40.59 46.14 Short column

2.4.1.1.2 Buckling analysis

MA = 0.00 (kN*m) MB = 78.78 (kN*m)
Case: Cross-section at the column end (Lower node), Slenderness not taken into account
MO = 78.78 (kN*m)
ei =01*0/2 =1.2 (cm)
01 =00 * an * am = 0.01

6o =0.01

oh =1.00

am = (0,5(1+1/m))*0.5 = 1.00

m =1.00

Ma = N*ei = 2.35 (kN*m)
MEdmin = 4.00 (kN*m)
MOEd = max(MEdmin,M0 + Ma) = 81.12 (kN*m)

2.4.1.2. Detailed analysis-Direction Z:

2.4.1.2.1 Slenderness analysis
Non—sway structure

L (m) Lo (m) A Alim
3.750 4.688 40.59 46.14 Short column

2.4.1.2.2 Buckling analysis

MA = 0.00 (kN*m) MB = -10.91 (kN*m)

Case: Cross-section at the column end (Lower node), Slenderness not taken into account
MO =-10.91 (kN*m)

ei = 0.0 (cm)

Ma = N*ei = 0.00 (kN*m)

MEdmin = 4.00 (KN*m)

MOEd = max(MEdmin,M0 + Ma) = -10.91 (kN*m)

2.4.2 Reinforcement:

Real (provided) area Asr = 12.57 (cm2)
Ratio: p=079%

25 Reinforcement:

Main bars (B500B):
e 4¢201=7.193 (m)

Transversal reinforcement: (B500B):
stirrups: 21 ¢8 [=1.376 (m)
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3 Material survey:

e Concrete volume = 4.629 (m3)
e Formwork =46.288 (m2)

e Steel B500B
e Total weight =329.54 (kG)

e Density =71.19 (kG/m3)
e Average diameter = 14.0 (mm)
¢ Reinforcement survey:
Diameter  Length Weight Number Total weight
(m) (kG) (No.) (kG)
8 1.376 0.54 84 45.64
20 7.193 17.74 16 283.90

ISVADA: kolony laikomoji galia uztikrinta.

K?2a surenkamos kolonos

Kolony i§déstymas:

Kolonos geometrinis ilgis: 7.27 m.

Skai¢iuojamieji ilgiai:

Member: | Kolona 2a v
Buckling with respect to Y axis Buckling with respect to Z axis
Member length ly Member length Iz
at support faces at support faces

O in axes O in axes

(Oreal m O real m

(®) coeff. 1.00 %o (®) coeff. 1.00 * o
Buckling length coefficient Buckling length coefficient

Reikalingas armavimas:

Lapas [Lapy Laida
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A-A

2008
@ 1=1.38
e=39

4@20
I=7.08
o
<
40
bt
1 Level:
¢ Name :
o Reference level :-0.470 (m)
e Concrete creep coefficient L@, =2.47
e Cementclass 'N
e Environment class : XC2
e Structure class 1S4

2 Column: Column46..121

Number of identical elements: 2

2.1 Material properties:

e Concrete : C30/37 fek = 30.00 (MPa)
Unit weight : 2501.36 (kG/m3)
Aggregate size : 20.0 (mm)

e Longitudinal reinforcement: : B500B fyk = 500.00 (MPa)
Ductility class B

e Transversal reinforcement: : B500B fyk = 500.00 (MPa)

¢ Modified partial coefficients:
occ = 0.9 1992-1-1 3.1.6 (1)P

2.2 Geometry:

2.2.1 Rectangular 40.0 x 40.0 (cm)
2.2.2 Height: L =7.118 (m)
2.2.3 Slab thickness =0.000 (m)
2.2.4 Beam height =0.000 (m)
2.2.5 Cover =4.0 (cm)

2.3 Calculation options:

e Calculations according to : EN 1992-1-1:2004/A1:2014
e Seismic dispositions : No requirements

e Precast column :yes

e Pre-design ‘ho

e Slenderness taken into account yes

e Compression : with bending

Lapas [Lapy Laida
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e Ties

:to slab

e Fire resistance class : No requirements

2.4 Calculation results:

Safety factors Rd/Ed = 1.62 > 1.0

2.4.1 ULS/ALS Analysis

Design combination: ULS/56=1*1.35 + 2*0.91 + 5*0.78 + 4*1.30 (C)
Combination type: ULS
Internal forces:

Nsd = 340.94 (kN) Msdy = -1.17 (kN*m) Msdz = -43.69 (kN*m)
Design forces:
Cross-section in the middle of the column

N = 340.94 (kN) N*etotz = -6.82 (kN*m)  N*etoty= -49.43 (kN*m)

Eccentricity: ez (My/N) ey (Mz/N)
(cm) (cm)

Initial e0: -0.3 -12.8

Imperfection ei: 0.0 1.7

| order (e0 + ei) e0Ed: -0.3 -11.1

Minimal eEdmin: 2.0 2.0

Total eEd: -2.0 -14.5

2.4.1.1. Detailed analysis-Direction Y:

2.4.1.1.1 Slenderness analysis

Non-sway structure

L (m)
7.268

Lo (m) A Alim
9.085 78.68 31.98 Slender column

2.4.1.1.2 Buckling analysis

MA =

Case:

MO =
ei=0

-0.00 (KN*m) MB = 20.51 (kN*m) MC = -1.17 (kN*m)
Cross-section in the middle of the column, Slenderness taken into account
-1.17 (kN*m)

.0 (cm)

Method based on nominal stiffness

i

e
(Na/N)-1 =1.90

B =1.00
Nb = ("2 * EJ)/ 10”2 = 720.55 (kN)
EJ = Kc*Ecd*Jc+Ks*Es*Js = 6025.420 (KN*m2)

oef = 2.47
Jc = 213333.3 (cm4)
Js = 2463.0 (cm4)
Kec =0.02 ()
Ks =1.00 ()

MEdmin = 6.82 (kN*m)

. B
Mg, = max MEdmin’|:1+(— Mg

N,/N)-1
2/N) =-6.82 (kN*m)

2.4.1.2. Detailed analysis-Direction Z:

2.4.1.2.1 Slenderness analysis

Lapas [Lapy Laida
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Non-sway structure

L (m) Lo (m) A Alim
7.268 9.085 78.68 100.24 Short column

2.4.1.2.2 Buckling analysis

MA = -54.41 (KN*m) MB = 26.88 (kN*m) MC = -43.69 (kN*m)
Case: Cross-section in the middle of the column, Slenderness not taken into account
MO = -43.69 (kN*m)
ei=01*lo/2=1.7 (cm)
01 =00 * ah * am = 0.00

6o =0.01

ah=0.74

am = (0,5(1+1/m))"0.5 = 1.00

m =1.00

Ma = N*ei = 5.74 (kN*m)
MEdmin = 6.82 (KN*m)
MOEd = max(MEdmin,M0 + Ma) = -49.43 (kN*m)

2.4.2 Reinforcement:
Real (provided) area Asr = 12.57 (cm2)
Ratio: p=079%

2.5 Reinforcement:

Main bars (B500B):
e 4¢201=7.078 (m)

Transversal reinforcement: (B500B):

stirrups: 20 ¢8 [=1.376 (M)
3 Material survey:
e Concrete volume =2.278 (m3)

e Formwork =22.777 (m2)

e Steel B500B

Total weight  =161.42 (kG)
Density =70.87 (kG/m3)
Average diameter =14.1 (mm)
Reinforcement survey:

Diameter  Length Weight Number Total weight
(m) (kG) (No.) (kG)

8 1.376 0.54 40 21.73

20 7.078 17.46 8 139.69

Kolony baziy skai¢iavimas

Kolonos K2 ir K2a bazés inkariniai varztai pagal atramines reakcijas pamate parenkami ,,Peikko

Designer* programa.

Lapas [Lapy Laida
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Summary
Name Stage | # Load Case Page Max Status
No. Utilization
Column 1 Final | 1 [N max 5 39% OK
Final | 2 |M max 5 39% OK
Column 1 Note: Number of Columns: 1
Peikko Products
Column Shoes: 4 x HPKM30 Bolts: 4 x HPM30P Totals
Product Amount
HPKM30 4
— HPM30P 4
1430 1420
1 | 1

Minimum required torque value of nuts : Trin = 250 Nm
Maximum allowed torque value of nuts : Tra = 450 Nm

Bolt installation template: PPL30-4 300x300

Materials and Geometry
Column: 400x400 Concrete: C30/37
fea= 20 N/mm?

Plane View X"-axis view Y"-axis view

Strength C30/37 fog = 20 N'mm?

Grouting: Thickness: 50 mm

X; Y = local coordinate system of profile
X" Y" = local coordinate system of anchors

Load Cases NOTE: Loads are defined in the local coordinate system of the profile.
(Design loads) Final Stage

z # Name Ng M My Vi Vyg

[kN] [kNm] [kNm] [KN] [kN]
1 N max -866.0 20 1.0 1.0 -3.0
Nd 2 M max -169.0 -17.0 -54.0 36.0 300

y X Erection stage
"._,2-0, -.\"‘b No load case for this stage defined
=
< “Z, Fire Situation Loads

No load case for this stage defined

ISVADA: kolony laikomoji galia uztikrinta.

Lapas [Lapy Laida
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K3 monolitinés kolonos

Kolony iSdéstymas:

Kolonos geometrinis ilgis: 2,82 m.

Skai¢iuojamieji ilgiai:

Member: | Kolona 3 ~
Buckling with respect to ¥ axis Buckling with respect to Z axis
Member length ly Member length Iz
at support faces at support faces
() in axes (in axes

O real m O real l:l m
(®) coeff. % | o (®) coeff. *19

Buckling length coefficient Buckling length coefficient

Reikalingas armavimas:

A-A
-, 1008
.2 /=138
=7 e=40
4920/ 4 & T
1=2.78.16,
o
w
40
& &
1 Level:
e Name :
e Reference level :-3.290 (m)
e Concrete creep coefficient Dy =247
e Cement class °N

Lapas [Lapy Laida
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e Environment class : XC2
e Structure class 1S4

Column: Column1l..27
Number of identical elements: 18

2.1 Material properties:

e Concrete . C30/37 fek = 30.00 (MPa)
Unit weight : 2501.36 (kG/m3)
Aggregate size :20.0 (mm)

¢ Longitudinal reinforcement: : B500B fyk = 500.00 (MPa)
Ductility class B

e Transversal reinforcement: : B500B fyk = 500.00 (MPa)

o Modified partial coefficients:
occ = 0.9 1992-1-1 3.1.6 ()P

2.2 Geometry:

2.2.1 Rectangular 40.0 x 40.0 (cm)
2.2.2 Height: L =2.820 (m)
2.2.3 Slab thickness =0.000 (m)
2.2.4 Beam height =0.000 (m)
2.25 Cover =4.0 (cm)

2.3 Calculation options:

e Calculations according to : EN 1992-1-1:2004/A1:2014
e Seismic dispositions : No requirements

e Precast column :yes

e Pre-design ‘ho

e Slenderness taken into account :yes

e Compression : with bending

o Ties : to slab

e Fire resistance class : No requirements

2.4 Calculation results:

Safety factors Rd/Ed = 1.59 > 1.0

2.4.1 ULS/ALS Analysis

Design combination: ACC:ACC/37=1*1.00 + 7*0.20 + 10*1.00 (A)
Combination type: ALS
Internal forces:

Nsd = 310.53 (kN) Msdy = -105.04 (kN*m) Msdz =-15.06 (kN*m)
Design forces:

Upper node
N =310.53 (kN) N*etotz = -107.78 (KN*m) N*etoty= -15.06 (KN*m)
Eccentricity: ez (My/N) ey (Mz/N)
(cm) (cm)
Initial e0: -33.8 -
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Imperfection ei: 0.9 0.0
| order (e0 + ei) eOEd: -32.9 -4.8
Minimal eEdmin: 2.0 2.0
Total eEd: -34.7 -4.8

2.4.1.1. Detailed analysis-Direction Y:

2.4.1.1.1 Slenderness analysis
Non-sway structure

L (m) Lo (m) A Alim
2.820 3.525 30.53 115.68 Short column

2.4.1.1.2 Buckling analysis

MA =-105.04 (kN*m)  MB =51.02 (kN*m)
Case: Cross-section at the column end (Upper node), Slenderness not taken into account
MO = -105.04 (kN*m)
ei =01*10/2 =0.9 (cm)
061 =00 * an * am = 0.01

60 =0.01

ah =1.00

am = (0,5(1+1/m))*0.5 = 1.00

m =1.00

Ma = N*ei = 2.74 (kN*m)
MEdmin = 6.21 (kN*m)
MOEd = max(MEdmin,M0 + Ma) = -107.78 (kN*m)

2.4.1.2. Detailed analysis-Direction Z:

2.4.1.2.1 Slenderness analysis
Non—sway structure

L (m) Lo (m) A Alim
2.820 3.525 30.53 117.84 Short column

2.4.1.2.2 Buckling analysis

MA = -15.06 (kN*m) MB = 7.93 (kN*m)

Case: Cross-section at the column end (Upper node), Slenderness not taken into account
MO = -15.06 (kN*m)

ei = 0.0 (cm)

Ma = N*ei = 0.00 (kN*m)

MEdmin = 6.21 (kN*m)

MOEd = max(MEdmin,M0 + Ma) = -15.06 (kN*m)

2.4.2 Reinforcement:

Real (provided) area Asr =12.57 (cm2)
Ratio: p=079%

2.5 Reinforcement:

Main bars (B500B):
e 4¢201=2780 (m)

Transversal reinforcement: (B500B):
stirrups: 10 ¢8 [=1.376 (m)
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3 Material survey:

e Concrete volume =8.122 (m3)
e Formwork =81.216 (m2)

e Steel B500B
e Total weight =591.59 (kG)

e Density =72.84 (kG/m3)
e Average diameter =13.4 (mm)
e Reinforcement survey:
Diameter  Length Weight Number Total weight
(m) (kG) (No.) (kG)
8 1.376 0.54 180 97.80
20 2.780 6.86 72 493.79

ISVADA: kolony laikomoji galia uztikrinta.

Kolony gembiy skai¢iavimas:

Betonas C30/37
30000

4= —— 09185 10'  kPa
£, - 319—0:0= 1933x 100 kPa
i 1000 -1333x 10° kPa
E_, -= 33000000 kPa

Ammatdra S500

500000 5

fog:= =4348« 107 kPa
. 1.15
E = 205000000 kPa
1 *
Ve
Vg = 347 kN
b:=04 m =
Y
h:=06 m R [y
F,
]U= 0.3 m n
£/ r'/

1
o
o
B
d
h
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ay = — = 6212
‘cm

-]
A,,=101 mm~ 2488500

Sw o= 150 mm
Ay ]
fiog = L‘ —1683x% 107>
S b- 107
._)“: = I -+ :_ '{\‘1 . ".l“,} = l 0:—'2

Yp=0

W3 =06 Normaliam betonui
; 3
VRd=08 vuo-fa-b-1.-sin(deg- 0) =1294x 10 KN

9e3- (1+ o) fg-b-d=1792

1< OK
Vig= 347 kN
Ed 1< OK
3
35 f4g-b-d=1045x 10 kN
Veg -1 _
A= Bl _399x10°" m2
d f}d

Amatdra 4d165500 As=8.04cm?2
Betono glemZimas:
waz= 026
b:=04
e
o= 082
'A'Cl = l!‘l.'l.p b = 0[04
Agc= lsup' b=0.104
ks =08

fs
k, =038 =108

fag

e, 1 :
wy=1+k; ke e [ 3—1]=I
fs Ay 1<y OK

Wymam = 1

fw:: - “'u- Qd '——1476 x 1(:‘4
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Itempiy pasiskirstymas per neopreno plok Stele:

Oy min = 1
T =1
o]
e |
4 Ty max
Veg=347
M= 0 - £ - A = 1.535% 10° kN

Isvada: laikomoji galia pakankama.
1.6. Plieniniy konstrukcijy projektavimas
Santvary projektavimas

Santvary elementai projektuojami 1§ déZiniy ir stac¢iakampiy tus¢iaviduriy profiliuo€iy, plieno
klasé S355J2H. Santvary atsparumas ugniai R20.

Santvary iSdéstymas:

S-1 santvara:
VirSutinés juostos projektavimas

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

CODE GROUP:
MEMBER: 144 POINT: 3 COORDINATE: x=0.50L =7.501
m

LOADS:
Governing Load Case: 71 ULS/61=1*1.35 + 5*0.78 + 4*1.30 1*1.35+5*0.78+4*1.30

MATERIAL:
$355 (S355) fy=2355.00 MPa

Lapas [Lapy Laida
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15}
SECTION PARAMETERS: SQUA 180x180x6

h=18.0cm gM0=1.10 gM1=1.10

b=18.0 cm Ay=20.42 cm2 Az=20.42 cm2 Ax=40.83 cm2

tw=0.6 cm ly=2036.52 cm4 12=2036.52 cm4 1x=3165.83 cm4

tf=0.6 cm Wply=264.35 cm3 Wplz=264.35 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 480.56 kN My,Ed = 0.84 kN*m Mz,Ed = -2.63 kKN*m Vy,Ed = 19.34 kN

Nc,Rd = 1317.79 kN My,Ed,max = 0.84 KkN*m Mz,Ed,max = -54.42 kN*m Vy,T,Rd = 380.35 kN

Nb,Rd = 1272.85 kN My,c,Rd = 85.31 kN*m Mz,c,Rd = 85.31 KN*m Vz,Ed =0.21 kN
MN,y,Rd =70.90 kN*m  MN,z,Rd =70.90 kN*m  Vz,T,Rd = 380.35 kN
Mb,Rd = 85.31 KN*m Tt,Ed = 0.01 KN*m

Class of section = 1
Al lI
: LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 22600.31 KN*m Curve,LT -d XLT =1.00
Lcr,upp=0.310 m Lam_LT =0.06 fi,LT =0.37 XLT,mod =1.00

BUCKLING PARAMETERS:

— I | |=—
i About y axis: i About z axis:
Ly=1.880m Lam_y =0.35 Lz=0.310m Lam_z =0.06
Ler,y=1.880m Xy =0.97 Ler,z=0.310m Xz =1.00
Lamy = 26.62 kzy = 0.58 Lamz = 4.39 kzz =0.92

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.36 < 1.00 (6.2.4.(1))

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

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

(My,Ed/MN,y,Rd)* 1.95 + (Mz,Ed/MN,z,Rd)*1.95 = 0.00 < 1.00 (6.2.9.1.(6))

Vy,Ed/Vy,T,Rd =0.05<1.00 (6.2.6-7)

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

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

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

Global stability check of member:

Lambda,y = 26.62 < Lambda,max = 120.00 Lambda,z = 4.39 < Lambda,max = 120.00 STABLE
My,Ed,max/Mb,Rd =0.01 <1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.74 < 1.00
(6.3.3.(4))

N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.96 < 1.00
(6.3.3.(4))

LIMIT DISPLACEMENTS

=71 Deflections (LOCAL SYSTEM):

uy =1.69 cm < uy max = L/250.00 = 6.06 cm Verified

Governing Load Case: 121 SLS:CHR/29=1*1.00 + 2*0.70 + 5*0.60 + 4*1.00 (1+4)*1.00+2*0.70+5*0.60
uz=0.18 cm < uz max = L/250.00 = 6.06 cm Verified

Governing Load Case: 121 SLS:CHR/29=1*1.00 + 2*0.70 + 5*0.60 + 4*1.00 (1+4)*1.00+2*0.70+5*0.60

F_ Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 11
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ISvada: salyga tenkinama

Apatinés juostos projektavimas

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

CODE GROUP:
MEMBER: 123 POINT: 2 COORDINATE: x=0.29L=3.750
m

LOADS:
Governing Load Case: 71 ULS/61=1*1.35 + 5*0.78 + 4*1.30 1*1.35+5*0.78+4*1.30

MATERIAL:
$355 (S355)  fy=355.00 MPa

i)
SECTION PARAMETERS: SQUA 140x140x5

h=14.0cm gM0=1.10 gM1=1.10

b=14.0cm Ay=13.18 cm2 Az=13.18 cm2 Ax=26.36 cm2
tw=0.5 cm ly=790.56 cm4 12=790.56 cm4 Ix=1232.44 cm4
tf=0.5 cm Wply=132.30 cm3 Wplz=132.30 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -551.32 kN My,Ed = 0.03 KN*m Mz,Ed = 1.59 KN*m Vy,Ed =-0.02 kN
Nt,Rd = 850.59 kN My,pl,Rd =42.70 kN*m  Mz,pl,Rd =42.70 KN*m  Vy,T,Rd = 245.50 kN

My,c,Rd = 42.70 KN*m Mz,c,Rd = 42.70 kN*m Vz,Ed = 0.07 kN

MN,y,Rd = 19.62 kN*m MN,z,Rd = 19.62 kN*m Vz,T,Rd = 245.50 kN
Tt,Ed = 0.01 KN*m
Class of section =1

>< LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: X About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.65<1.00 (6.2.3.(1))

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

Mz,Ed/MN,z,Rd = 0.08 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 3.16 + (Mz,Ed/MN,z,Rd)"3.16 = 0.00 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd =0.00<1.00 (6.2.6-7)

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

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

LIMIT DISPLACEMENTS

=

Deflections (LOCAL SYSTEM):
uy =139 cm < uy max = L/250.00 =5.25 cm Verified

Lapas [Lapy Laida
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Governing Load Case: 121 SLS:CHR/29=1*1.00 + 2*0.70 + 5*0.60 + 4*1.00 (1+4)*1.00+2*0.70+5*0.60
uz =0.14 cm < uz max = L/250.00 =5.25 cm Verified
Governing Load Case: 104 SLS:CHR/12=1*1.00 + 2*0.70 + 5*1.00 + 4*0.70 (1+5)*1.00+(2+4)*0.70

F_ Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 1!

ISvada: sglyga tenkinama

KrasStinio tinklelio projektavimas

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

CODE GROUP:
MEMBER: 125 POINT: 1 COORDINATE: x=0.00L=0.000
m

LOADS:
Governing Load Case: 66 ULS/56=1*1.35 + 2*0.91 + 5*0.78 + 4*1.30 1*1.35+2*0.91+5*0.78+4*1.30

MATERIAL:
S355 (S355)  fy=355.00 MPa

i)
SECTION PARAMETERS: SQUA 100x100x5

h=10.0 cm gM0=1.10 gM1=1.10

b=10.0 cm Ay=9.18 cm2 Az=9.18 cm2 Ax=18.36 cm2
tw=0.5 cm ly=271.10 cm4 12=271.10 cm4 1x=430.27 cm4
tf=0.5 cm Wply=64.59 cm3 Wplz=64.59 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = -262.17 kN My,Ed = -0.06 kN*m Mz,Ed = 1.45 KN*m Vy,Ed = 0.73 kN
Nt,Rd = 592.40 kN My,pl,Rd = 20.84 kN*m  Mz,pl,Rd = 20.84 kN*m  Vy,T,Rd = 170.88 kN

My,c,Rd = 20.84 KN*m Mz,c,Rd = 20.84 kN*m Vz,Ed = 0.03 kN

MN,y,Rd = 15.04 KN*m MN,z,Rd = 15.04 kN*m Vz,T,Rd = 170.88 kN
Tt,Ed = 0.01 KN*m
Class of section =1

x LATERAL BUCKLING PARAMETERS:

BUCKLING PARAMETERS:

X About y axis: x About z axis:

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nt,Rd =0.44 <1.00 (6.2.3.(1))

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

Mz,Ed/MN,z,Rd = 0.10 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)" 2.13 + (Mz,Ed/MN,z,Rd)*2.13 = 0.01 < 1.00 (6.2.9.1.(6))
Vy,Ed/Vy,T,Rd =0.00<1.00 (6.2.6-7)

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

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

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

LIMIT DISPLACEMENTS

7 Deflections (LOCAL SYSTEM):

uy =0.08 cm < uy max = L/150.00=1.95cm Verified

Governing Load Case: 126 SLS:CHR/34=1*1.00 + 5*0.60 + 4*1.00 (1+4)*1.00+5*0.60
uz=0.01 cm < uz max = L/150.00 =1.95 cm Verified

Governing Load Case: 118 SLS:CHR/26=1*1.00 + 8*1.00 + 4*0.70 (1+8)*1.00+4*0.70

F_ Displacements (GLOBAL SYSTEM): Not analyzed

Section OK 1!

ISvada: sglyga tenkinama

Tinklelio 1 projektavimas

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

CODE GROUP:
MEMBER: 126 POINT: 2 COORDINATE: x=0.50 L = 1.467
m

LOADS:
Governing Load Case: 71 ULS/61=1*1.35 + 5*0.78 + 4*1.30 1*1.35+5*0.78+4*1.30

MATERIAL:
S355 (S355)  fy=355.00 MPa

i)
SECTION PARAMETERS: SQUA 100x100x4

h=10.0 cm gM0=1.10 gM1=1.10

b=10.0 cm Ay=7.47 cm2 Az=7.47 cm2 Ax=14.95 cm2

tw=0.4 cm ly=226.35 cm4 12=226.35 cm4 Ix=354.71 cm4

tf=0.4 cm Wply=53.30 cm3 Wplz=53.30 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 230.21 kN My,Ed = -0.01 KN*m Mz,Ed = -0.12 KN*m Vy,Ed =-0.34 kN

Nc,Rd =482.41 kN My,Ed,max = -0.03 kN*m Mz,Ed,max =-0.51 kN*m Vy,T,Rd =139.25 kN

Nb,Rd = 322.67 kN My,c,Rd = 17.20 KN*m Mz,c,Rd = 17.20 KN*m Vz,Ed =-0.01 kN
MN,y,Rd =11.72 kN*m  MN,z,Rd =11.72 kN*m  Vz,T,Rd = 139.25 kN
Mb,Rd = 17.20 KN*m Tt,Ed = 0.00 KN*m

Class of section =1
A LE
: LATERAL BUCKLING PARAMETERS:
z=1.00 Mcr = 433.42 KN*m Curve,LT -d XLT =1.00
Lcr,low=2.934 m Lam_LT=0.21 fiLT=0.44 XLT,mod =1.00

BUCKLING PARAMETERS:

— About y axis: = About z axis:

Ly=2.934m Lam_y =0.79 Lz=2.934m Lam_z=0.79
Lery=2.347m Xy =0.67 Ler,z=2.347m Xz =0.67
Lamy = 60.31 kzy =0.88 Lamz = 60.31 kzz = 1.23

Lapas [Lapy Laida
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VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.48 < 1.00 (6.2.4.(1))

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

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

(My,Ed/MN,y,Rd)" 2.24 + (Mz,Ed/MN,z,Rd)*2.24 = 0.00 < 1.00 (6.2.9.1.(6))

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

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

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

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

Global stability check of member:

Lambda,y = 60.31 < Lambda,max = 150.00 Lambda,z = 60.31 < Lambda,max = 150.00 STABLE
My,Ed,max/Mb,Rd = 0.00 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.74 < 1.00
(6.3.3.(4))

N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.75 < 1.00
(6.3.3.(4))

LIMIT DISPLACEMENTS

=7 Deflections (LOCAL SYSTEM):

uy =0.02cm < uy max =L/150.00 = 1.96 cm Verified

Governing Load Case: 126 SLS:CHR/34=1*1.00 + 5*0.60 + 4*1.00 (1+4)*1.00+5*0.60
uz=0.00 cm < uz max =L/150.00 =1.96 cm Verified

Governing Load Case: 129 SLS:CHR/37=1*1.00 + 8*0.60 + 4*1.00 (1+4)*1.00+8*0.60

F_ Displacements (GLOBAL SYSTEM): Not analyzed

Section OK !
ISvada: salyga tenkinama

Tinklelio 2 projektavimas

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

CODE GROUP:
MEMBER: 128 POINT: 2 COORDINATE: x=0.50L =1.489
m

LOADS:
Governing Load Case: 71 ULS/61=1*1.35 + 5*0.78 + 4*1.30 1*1.35+5*0.78+4*1.30

MATERIAL:
$355 (S355)  fy=2355.00 MPa

15}
SECTION PARAMETERS: SQUA 80x80x4

h=8.0 cm gMO0=1.10 gM1=1.10

b=8.0 cm Ay=5.87 cm2 Az=5.87 cm2 Ax=11.75 cm2
tw=0.4 cm ly=111.04 cm4 1z=111.04 cm4 Ix=176.24 cm4
tf=0.4 cm Wply=33.07 cm3 Wplz=33.07 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 121.12 kN My,Ed = 0.01 kN*m Mz,Ed = -0.14 KN*m Vy,Ed =-0.11 kN
Nc,Rd = 379.14 kN My,Ed,max = 0.02 kN*m Mz,Ed,max =-0.22 kN*m Vy,T,Rd = 109.34 kN

Lapas [Lapy Laida
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Nb,Rd = 201.68 kN My,c,Rd =10.67 kN*m  Mz,c,Rd = 10.67 kN*m  Vz,Ed = 0.01 kN
MN,y,Rd = 9.40 kN*m MN,z,Rd = 9.40 kN*m Vz,T,Rd =109.34 kKN
Mb,Rd = 10.67 KN*m Tt,Ed = 0.01 KN*m

Class of section =1
Al lI
' LATERAL BUCKLING PARAMETERS:

z=1.00 Mcr = 212.31 KN*m Curve,LT -d XLT =1.00

Lcr,upp=2.977 m Lam_LT=0.24 fiLT =0.46 XLT,mod =1.00

BUCKLING PARAMETERS:

— —

About y axis: About z axis:

Ly=2977m Lam_y=1.01 Lz=2977Tm Lam_z=1.01

Lery=2.382m Xy =0.53 Ler,z=2.382m Xz =0.53

Lamy = 77.47 kzy = 0.96 Lamz = 77.47 kzz =1.26

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.32 < 1.00 (6.2.4.(1))

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

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

(My,Ed/MN,y,Rd)" 1.88 + (Mz,Ed/MN,z,Rd)*1.88 = 0.00 < 1.00 (6.2.9.1.(6))

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

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

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

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

Global stability check of member:

Lambda,y = 77.47 < Lambda,max = 150.00 Lambda,z = 77.47 < Lambda,max = 150.00 STABLE
My,Ed,max/Mb,Rd =0.00 < 1.00 (6.3.2.1.(1))

N,Ed/(Xy*N,Rk/gM1) + kyy*My,Ed,max/(XLT*My,Rk/gM1) + kyz*Mz,Ed,max/(Mz,Rk/gM1) = 0.62 < 1.00
(6.3.3.(4)

N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.63 < 1.00
(6.3.3.(4)

LIMIT DISPLACEMENTS

=7 Deflections (LOCAL SYSTEM):

uy =0.05cm < uy max =L/150.00 =1.98 cm Verified

Governing Load Case: 121 SLS:CHR/29=1*1.00 + 2*0.70 + 5*0.60 + 4*1.00 (1+4)*1.00+2*0.70+5*0.60
uz =0.00 cm < uz max = L/150.00 =1.98 cm Verified

Governing Load Case: 126 SLS:CHR/34=1*1.00 + 5*0.60 + 4*1.00 (1+4)*1.00+5*0.60

r Displacements (GLOBAL SYSTEM): Not analyzed

Section OK !
ISvada: sglyga tenkinama

Statramscio projektavimas

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

CODE GROUP:
MEMBER: 137 POINT: 1 COORDINATE: x=0.00L=0.000
m

Lapas [Lapy Laida
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LOADS:
Governing Load Case: 66 ULS/56=1*1.35 + 2*0.91 + 5*0.78 + 4*1.30 1*1.35+2*0.91+5*0.78+4*1.30

MATERIAL:
$355 (S355)  fy=355.00 MPa

i)
SECTION PARAMETERS: RECT 80x60x4

h=8.0 cm gMo0=1.10 gM1=1.10

b=6.0 cm Ay=4.35 cm2 Az=5.80 cm2 Ax=10.15 cm2

tw=0.4 cm ly=87.92 cm4 12=56.12 cm4 1x=110.34 cm4

tf=0.4 cm Wply=26.99 cm3 Wplz=22.12 cm3

INTERNAL FORCES AND CAPACITIES:

N,Ed = 34.70 kN My,Ed = -0.01 KN*m Mz,Ed = -0.42 KN*m Vy,Ed = -0.38 kN

Nc,Rd =327.57 kN My,Ed,max = -0.01 kN*m Mz,Ed,max = 0.44 kKN*m Vy,T,Rd = 81.00 kN

Nb,Rd = 214.10 kN My,c,Rd = 8.71 KN*m Mz,c,Rd = 7.14 KN*m Vz,Ed = 0.01 kN
MN,y,Rd = 8.71 KN*m MN,z,Rd = 7.14 KN*m Vz,T,Rd = 108.00 kN
Mb,Rd = 8.71 KN*m Tt,Ed = -0.00 KN*m

Class of section = 1
ALl [t
: LATERAL BUCKLING PARAMETERS:

z=1.00 Mcr = 154.99 KN*m Curve,LT -d XLT =1.00

Lcr,low=2.284 m Lam_LT =0.25 fi,LT =0.47 XLT,mod = 1.00

BUCKLING PARAMETERS:

— About y axis: = About z axis:

Ly=2.284m Lam_y =0.81 Lz=2284m Lam_z =1.02

Lery=1.827m Xy =0.79 Ler,z=1.827m Xz =0.65

Lamy = 62.09 kzy = 0.68 Lamz =77.72 kzz =1.09

VERIFICATION FORMULAS:

Section strength check:

N,Ed/Nc,Rd =0.11<1.00 (6.2.4.(1))

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

Mz,Ed/MN,z,Rd =0.06 < 1.00 (6.2.9.1.(2))

(My,Ed/MN,y,Rd)* 1.68 + (Mz,Ed/MN,z,Rd)"1.68 = 0.01 < 1.00 (6.2.9.1.(6))

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

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

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

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

Global stability check of member:

Lambda,y = 62.09 < Lambda,max = 150.00 Lambda,z = 77.72 < Lambda,max = 150.00 STABLE
My,Ed,max/Mb,Rd = 0.00 < 1.00 (6.3.2.1.(1))

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

N,Ed/(Xz*N,Rk/gM1) + kzy*My,Ed,max/(XLT*My,Rk/gM1) + kzz*Mz,Ed,max/(Mz,Rk/gM1) = 0.23 < 1.00
(6.3.3.(4))

LIMIT DISPLACEMENTS

1 Deflections (LOCAL SYSTEM):

uy =0.02 cm < uy max = L/150.00 = 1.52 cm Verified

Governing Load Case: 126 SLS:CHR/34=1*1.00 + 5*0.60 + 4*1.00 (1+4)*1.00+5*0.60
uz =0.00 cm < uz max = L/150.00 = 1.52 cm Verified

Lapas [Lapy Laida
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Governing Load Case: 118 SLS:CHR/26=1*1.00 + 8*1.00 + 4*0.70 (1+8)*1.00+4*0.70

F Displacements (GLOBAL SYSTEM): Not analyzed

Section OK !!!
ISvada: sglyga tenkinama

S1 santvaros mazgy projektavimas

Mazgy numeriy vietos:

14 15 16 10 9 8 7

Mazgas NR. 1

Robot Structural Analysis Professional 2023

! Design of truss node connection

Ratio

EN 1993-1-8:2005/AC:2009 0.86

Lapas [Lapy Laida
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D2 - SQUA 100x100x5

M - SQUA 18

ot
8
3

170
GENERAL

Connection no.: 1
Connection name:  Tube
Structure node: 63

Structure members: 144, 125

GEOMETRY
MEMBERS
Chord Diagonal 1 Diagonal 2 Post
Member no.: 144 125
Section: SQUA 180x180x6 SQUA 100x100x5
h 180 100 mm
bs 180 100 mm
tu 6 5 mm
tr 6 5 mm
r 6 5 mm
Material: S 355 S 355
fy 355.00 355.00 MPa
fu 470.00 470.00 MPa
Angle 0 0.0 49.4 Deg
Length 1 15152 2828 mm

Lapas [Lapy Laida
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HORIZONTAL BRACKET
bph = 170  [mm]  Width
lph = 200  [mm] Length
toh = 10 [mm] Thickness
Material: S 355
fyoh = 355.00 [MPa] Resistance
WELDS
ad = 4 [mm] Thickness of welds of diagonals and posts
ast = 4 [mm] Thickness of stiffener welds
LOADS

Case: 66: ULS/56=1*1.35 + 2*0.91 + 5*0.78 + 4*1.30 1*1.35+2*0.91+5*0.78+4*1.30

CHORD

No1,ed = -0.05 [kN] Axial force

Mo1,ed = 0.68 [kN*m] Bending moment
Nozeds = -169.19 [kN]  Axial force
Moz,ed = 0.63 [kN*m] Bending moment
DIAGONAL 2

Nz = 262.17  [kN]  Axial force

M2 = 0.06 [kN*m] Bending moment

Shear forces were not included in the connection verification. The connection was designed as a truss node.

RESULTS

CAPACITY VERIFICATION EUROCODE 3: EN 1993-1-8:2005

Yms = 1.00 Partial safety factor [Table 2.1]

FAILURE MODES FOR JOINTS (RHS CHORD MEMBERS) [Table 7.10] for Nira and [Table 7.14] for Mirq

GEOMETRICAL PARAMETERS

= 0.59 Coefficient taking account of geometry of connection members B = b2/bpn [1.5 (6)]
y= 9.00 Coefficient taking account of geometry of the chord v = bo/(2*tph) [1.5 (6)]
n= 0.12 Coefficient taking account of stresses in the chord No = oo,ed/fyo
kn= 1.00 Coefficient taking account of stresses in the chord kn=1.0

TUBE CHORD FACE FAILURE

DIAGONAL 2

N2ra =467.27 [kN] Tension capacity Nara = [(kn*fyp*ton?)/(1-B)*sin(02)]*[2*B/sin(02) + 4*V(1-B)] Fyms
IN2| < N2,ra 1262.17| < 467.27 verified (0.56)
Mzrd = 6.86 [KN*m] Bending resistance Mard = kn*fyo*to2*h2*[1/(2*n) + 2/N[1-B] + n/(1-B)] / yms
[Mz2] < M2rd [0.06] < 6.86 verified (0.01)
N2/N2,rd + M2/M2,rd < 1 0.57 < 1.00 verified (0.57)
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CHORD SHEAR

DIAGONAL 2

Ay = 21.60 [cm?]  Shear area of the chord

Nord= 582.96  [kN]  Tension capacity

[N2] € N2rd [262.17| < 582.96 verified
CHORD RESISTANCE

Nord= 1449.57 [kN] Compression capacity

[Noz| < No,rd [-169.19| < 1449.57  verified
VERIFICATION OF WELDS

DIAGONAL 2

Bw = 0.88 Correlation coefficient

™2 = 1.25 Partial safety factor

Longitudinal weld

L= 129.10 [MPa] Normal stress in a weld

L= 129.10 [MPa] Perpendicular tangent stress

w= 154.21 [MPa] Tangent stress

loi| < 0.9%fulymz [129.10| < 338.40 verified
V[612 + 3*(t.2+112)] < ful (Bw*ym2) 371.50 < 429.71 verified

Connection conforms to the code Ratio 0.86

ISvada: sglyga tenkinama

Mazgas NR. 2

Robot Structural Analysis Professional 2023

Design of truss node connection
EN 1993-1-8:2005/AC:2009

Av = 2*ho*to

N2,rd = fyo* Av/[V3*sin(02)] / yms

(0.45)

No,rd = (Ao*fyo)/yms
(0.12)

[Table 4.1]
[Table 2.1]

(0.38)
(0.86)

oK

Ratio
0.26
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M1 - RECT 80x80x4

M - SQUA 180x180x8

I 1
[ 71T
| '
M |
H |
M |
H N
H |
M |
H N
M |
| : | | |
i — Y 1
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E | E
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®
GENERAL
Connection no.: 2
Connection name: Tube
Structure node: 111
Structure members: 144, 138
GEOMETRY
MEMBERS
Chord Diagonal 1 Diagonal 2 Post
Member no.: 144 138
Section: SQUA 180x180x6 RECT 80x60x4
h 180 80 mm
b¢ 180 60 mm
tw 6 4 mm
tf 6 4 mm
r 6 4 mm
Material: S 355 S 355
f,  355.00 355.00 MPa
fu 470.00 470.00 MPa
Angle 0 0.0 89.1 Deg
Length 1 15152 2228 mm

Lapas [Lapy Laida
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WELDS
ad = 3 [mm]  Thickness of welds of diagonals and posts
LOADS

Case: 67: ULS/57=1*%1.35 + 2*0.91 + 6*0.78 + 4*1.30 1*1.35+2*0.91+6*0.78+4*1.30

CHORD

Noiea = -154.68 [KN]  Axial force

Mo1,ed = 0.05 [kN*m] Bending moment
Nozed = -155.52 [KN]  Axial force

Moz,ed = 0.05 [kN*m] Bending moment
PosT

N3 = -21.09  [kN]  Axial force

Mz = -0.00 [kN*m] Bending moment

Shear forces were not included in the connection verification. The connection was designed as a truss node.

RESULTS

CAPACITY VERIFICATION EUROCODE 3: EN 1993-1-8:2005

Yms = 1.00 Partial safety factor [Table 2.1]
FAILURE MODES FOR JOINTS (RHS CHORD [Table 7.11] for Nira and [Table 7.14] for
MEMBERS) Mi,rd

GEOMETRICAL PARAMETERS

p=0.33 Coefficient taking account of geometry of connection members B = ba/bo [1.5 (6)]
y= 15.00 Coefficient taking account of geometry of the chord v = bo/(2*to) [1.5 (6)]
n= 0.11 Coefficient taking account of stresses in the chord No = oo,ed/fyo
kn= 1.00 Coefficient taking account of stresses in the chord kn=1.0

TUBE CHORD FACE FAILURE

PosT

n= 0.44 Coefficient taking account of geometry of connection members 1 = hs/bo
N3rda=79.66 [kN] Compression capacity Nazra = [(kn*fy0*to?)/(1-B)*sin(03)]*[2*n/sin(8s) + 4*V(1-B)] Fyms
[Na| < Nara |-21.09| < 79.66 verified (0.26)
Mzrd = 4.34 [kN*m] Bending resistance Mard = kn*fyo*to2*ha*[1/(2*n) + 2N[1-B] + n/(1-B)] / yms
[Ms| < Mard |-0.00| < 4.34 verified (0.00)
N3/N3Rrd + M3/M3Rrd < 1 0.26 < 1.00 verified (0.26)

CHORD SHEAR

PosT

Ay = 21.60 [cm?]  Shear area of the chord Av = 2*ho*to
Nsra = 442.76 [KN]  Compression capacity Na,rd = fyo*Av/[V3*sin(03)] / yms
[Na| < Nard |-21.09| < 442.76 verified (0.05)

Lapas [Lapy Laida
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CHORD RESISTANCE

Nora = 1449.57 [kN] Compression capacity No,rd = (Ao*fyo)/yms
[Noz| < Nord |-155.52| < 1449.57 verified (0.11)
VERIFICATION OF WELDS
PosT
B = 0.88 Correlation coefficient [Table 4.1]
™2 = 1.25 Partial safety factor [Table 2.1]
Longitudinal weld
Gl = -30.93 [MPa] Normal stress in a weld
1= -30.93 [MPa] Perpendicular tangent stress
™= -0.66 [MPa] Tangent stress
lo1| £ 0.9%fulymz |-30.93| < 338.40 verified (0.09)
V[o12 + 3*(ti2+u)] < ful (Bw*ymz) 61.87 < 429.71 verified (0.14)
Connection conforms to the code Ratio 0.26
ISvada: sglyga tenkinama
Mazgas NR. 3
S ; é 2 Robot Structural Analysis Professional 2023 OK
e | Design of truss node connection
Ratio
EN 1993-1-8:2005/AC:2009 0.63
Lapas [Lapy Laida
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D1 - SOUA 80xiixd

D2 - SOUA 100x100x2

M - SQUA 180x180x8

GENERAL

Connection no.: 3
Connection name: Tube
Structure node: 100

Structure members: 144, 126, 127

GEOMETRY
MEMBERS
Chord Diagonal 1 Diagonal 2 Post
Member no.: 144 127 126
Section: SQUA 180x180x6 SQUA 80x80x4 SQUA 100x100x4
h 180 80 100 mm
be 180 80 100 mm
ty 6 4 4 mm
te 6 4 4 mm
r 6 4 4 mm
Material: S 355 S 355 S 355
fy 355.00 355.00 355.00 MPa
fy 470.00 470.00 470.00 MPa
Angle 0 0.0 51.1 49.4 Deg
Length 1 15152 2934 2934 mm
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OFFSET
€= -26 [mm] Offset
SPACINGS
g2= 32 [mm] Spacing of 2nd diagonal
HORIZONTAL BRACKET
bph = 170  [mm] Width
lph = 450  [mm] Length
toh = 10 [mm] Thickness
Material: S 355
fyph = 355.00 [MPa] Resistance
WELDS
ad= 3 [mm] Thickness of welds of diagonals and posts
ast = 5 [mm] Thickness of stiffener welds
LOADS

Case: 71: ULS/61=1*1.35 + 5*0.78 + 4*1.30 1*1.35+5*0.78+4*1.30

CHORD

Noiea = -168.09  [kN]  Axial force

Moiea = -0.16 [kN*m] Bending moment
Nozed = -423.50  [kN]  Axial force
Mozeda = -0.13 [kN*m] Bending moment
DIAGONAL 1

N1 = 167.80 [kN]  Axial force

M1 = -0.01 [kN*m] Bending moment
DIAGONAL 2

N2=  -230.03 [kN] Axial force

M2 = 0.03 [kN*m] Bending moment

Shear forces were not included in the connection verification. The connection was designed as a truss node.

RESULTS

CONSIDER NON-AXIAL CONNECTION OF MEMBERS IN THE NODE

Mo = -6.67 [kN*m] Additional moment from eccentric connection of members Mo = (Noz2-No1) * eo
TEJi/Li=1370551.81 [kN*m] Overall connection stiffness

AMo1 = -2.75 [kN*m] Additional moment in the chord

AMoz = -2.75 [kN*m] Additional moment in the chord

AM2 = -0.79 [kN*m] Additional moment in the diagonal

AM1 = -0.39 [kN*m] Additional moment in the diagonal

CAPACITY VERIFICATION EUROCODE 3: EN 1993-1-8:2005

Lapas [Lapy Laida

IN2410-01-TP-SK-S - o5l 0




Specialios paskirties pastato Lauko g. 19, Jurbarkas, statybos projektas
Konstrukeijy. Sprendiniy detalieji skai¢iavimai dalis Nauja statyba. Ypatingasis
Architecture Construction Engineering

statinys
YMs = 1.00 Partial safety factor [Table 2.1]
FAILURE MODES FOR JOINTS (RHS CHORD [Table 7.10] for Nira and [Table 7.14] for
MEMBERS) Mird
GEOMETRICAL PARAMETERS
p=0.50 Coefficient taking account of geometry of connection members B =(b2+b1)/(2*bo) [1.5 (6)]
y= 9.00 Coefficient taking account of geometry of the chord v = bo/(2*tph) [1.5 (6)]
n=10.29 Coefficient taking account of stresses in the chord No = oo,ed/fyo
kn=1.00 Coefficient taking account of stresses in the chord kn=1.0
TUBE CHORD FACE FAILURE
DIAGONAL 2
N2ra =624.06 [kN] Compression capacity N2,rd = 8.9%n*fyo*tpn2*\y/sin(02) * P
IN2| < N2rd |-230.03| < 624.06 verified (0.37)
Mzrd = 6.18 [KN*m] Bending resistance Ma,rd = kn*fyo*to2*h2*[1/(2*n) + 2/N[1-B] + n/(1-B)] / yms
[M2+AM2| < Mz rd |-0.76| < 6.18 verified (0.12)
N2/N2,rd + (M2+AM2)/M2,rd < 1 0.49 < 1.00 verified (0.49)
DIAGONAL 1
Nird =608.69 [kN] Tension capacity N1rd = 8.9%Kn*fyo*tpn2*\y/sin(01) * B
IN1| < N1,rd [167.80] < 608.69verified (0.28)
Mird = 4.95 [KN*m] Bending resistance Ma,rd = kn*fyo*to2*h1*[1/(2*n) + 2/N[1-B] + n/(1-B)] / yms
[M1+AM1| £ M1rd |-0.40] < 4.95 verified (0.08)
N1/N1,rd + (M1+AM1)/M1Rrd < 1 0.36 < 1.00 verified (0.36)
CHORD PUNCHING
DIAGONAL 2
Dep = 56 [mm] Effective width for punching shear be,p = (10*b2)/(bo/to)
N2,ra =1130. 60 [kN] Compression capacity N2,rd = fyo*ton/(V3*sin(02))*[2*ha2/sin(02)+b2+be p)lyms
IN2| < N2,rd |-230.03|] < 1130.60 verified (0.20)
DIAGONAL 1
bep = 44 [mm] Effective width for punching shear be,p = (10*b1)/(bo/to)
N1rda =868.55 [kN] Tension capacity N1,rd = fyo*ton/(V3*sin(01))*[2*h1/sin(01)+b1+be p)lyms
[N1| < N1,rd 1167.80| < 868.55 verified (0.19)
CHORD SHEAR
DIAGONAL 2
A = 23.35 [cm?] Shear area of the chord Av = (2*ho + o*bo)*to
N2ra = 630.22  [kN]  Compression capacity Na,rd = fyo*Av/[V3*sin(02)] / yms
IN2] £ N2rd |-230.03| < 630.22 verified (0.37)
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DIAGONAL 1

Av = 23.35
Niga= 614.70
IN1| < N1,rd

[cm?]
[kN]

CHORD RESISTANCE

Vp,rda = 478.60
|VEd| £ Vpi,rd

No,ra =1392. 38 [kN] Compression capacity

|Noz| < No,rd

[kN]

Tension capacity

Shear area of the chord Av = (2*ho + a*bo)*to

N1,rd = fyo*Av/[V3*sin(01)] / yms

VERIFICATION OF WELDS

DIAGONAL 2

Bw = 0.88
M2 = 1.25
Longitudinal weld
GL= -88.86
1= -88.86
T = -107.66

|oL] < 0.9%fulym2

V[o12 + 3*(t12+112)] < ful (Bw*ymz)

[MPa]
[MPa]
[MPa]

Transverse inner weld

oL = -150.14
TL= -68.74
m= 0.00

o] < 0.9*Fulyma

V[o12 + 3*(t12+1)] < ful (Bw*ym2)

[MPa]
[MPa]
[MPa]

Transverse outer weld

oL = -69.59
1=  -150.53
= 0.00

|o1] £ 0.9*fulym2

V[o12 + 3*(t12+12)] < ful (Bw*ymz)

DIAGONAL 1

Bw = 0.88
M2 = 1.25
Longitudinal weld
oL = 84.54
T = 84.54
™= 98.47

|oL] < 0.9%fulym2

V[o12 + 3*(t12+1)] < ful (Bw*ymz)

[MPa]
[MPa]
[MPa]

[MPa]
[MPa]
[MPa]

Transverse inner weld

oL = 145.14
1= 75.22
W= 0.00

|oL] < 0.9*fulym2

V[o12 + 3*(t12+1)] < ful (Bw*ym2)

[MPa]
[MPa]
[MPa]

[167.80] < 614.70 verified (0.27)
Plastic resistance for shear Vpird = (Av*fyo)/(V3*ymo)
[174.69| < 478.60 verified (0.37)
No,rd = [ (Ao-Av)*fyo + Av*fyo*V[1-(Ved/Vpird)?] 1yms
|-423.50] < 1392.38 verified (0.30)
Correlation coefficient [Table 4.1]
Partial safety factor [Table 2.1]
Normal stress in a weld
Perpendicular tangent stress
Tangent stress
|-88.86| < 338.40 verified (0.26)
257.60 < 429.71 verified (0.60)
Normal stress in a weld
Perpendicular tangent stress
Tangent stress
|-150.14| < 338.40 verified (0.44)
191.62 < 429.71 verified (0.45)
Normal stress in a weld
Perpendicular tangent stress
Tangent stress
[-69.59| < 338.40 verified (0.21)
269.85 < 429.71 verified (0.63)
Correlation coefficient [Table 4.1]
Partial safety factor [Table 2.1]
Normal stress in a weld
Perpendicular tangent stress
Tangent stress
|84.54| < 338.40 verified (0.25)
240.16 < 429.71 verified (0.56)
Normal stress in a weld
Perpendicular tangent stress
Tangent stress
|145.14| < 338.40 verified (0.43)
195.04 < 429.71 verified (0.45)
Lapas |[Lapy Laida
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Transverse outer weld

GL= 66.43 [MPa] Normal stressin a weld

T = 140.94 [MPa] Perpendicular tangent stress

™= 0.00 [MPa] Tangent stress

lo1] £ 0.9*fulym2 166.43] < 338.40 verified (0.20)
V[612 + 3*(t.2+112)] < ful (Bw*ym2) 252.99 < 429.71 verified (0.59)
REMARKS

Ratio of the distance of members to the chord width istoo small 0.18 < 0.25

Connection conforms to the code Ratio| 0.63

ISvada: sglyga tenkinama

Mazgas NR. 4

Robot Structural Analysis Professional 2023

pe— i Design of truss node connection
EN 1993-1-8:2005/AC:2009 0.46
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M1 - RECT 80x50x4
M - SQUA 180x180x3
I 1
[ 71T
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GENERAL
Connection no.: 4
Connection name:  Tube
Structure node: 110
Structure members: 144, 137
GEOMETRY
MEMBERS
Chord Diagonal 1 Diagonal 2 Post
Member no.: 144 137
Section: SQUA 180x180x6 RECT 80x60x4
h 180 80 mm
bs 180 60 mm
tw 6 4 mm
tf 9 4 mm
r [ 4 mm
Material: S 355 S 355
£y 355.00 355.00 MPa
fu 470.00 470.00 MPa
Angle 0 0.0 89.1 Deg
Length 1 15152 2284 mm
Lapas [Lapy Laida
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WELDS
ad = 3 [mm] Thickness of welds of diagonals and posts
LOADS

Case: 71: ULS/61=1*1.35 + 5*0.78 + 4*1.30 1*1.35+5*0.78+4*1.30

CHORD

Noied = -422.69 [kN]  Axial force

Mo1,ed = -0.48 [kN*m] Bending moment
Nozed = -423.58 [KN]  Axial force

Moz,ed = -0.48 [kN*m] Bending moment
PosT

Nz = -34.46  [kN] Axial force

Ms = -0.00 [kN*m] Bending moment

Shear forces were not included in the connection verification. The connection was designed as a truss node.

RESULTS

CAPACITY VERIFICATION EUROCODE 3: EN 1993-1-8:2005

Yms = 1.00 Partial safety factor [Table 2.1]

FAILURE MODES FOR JOINTS (RHS CHORD MEMBERS) [Table 7.11] for Nird and [Table 7.14] for Mirq

GEOMETRICAL PARAMETERS

p=0.33 Coefficient taking account of geometry of connection members B = ba/bo [1.5 (6)]
y= 15.00 Coefficient taking account of geometry of the chord v = bo/(2*to) [1.5 (6)]
n= 0.30 Coefficient taking account of stresses in the chord No = oo,ed/fyo
kn= 10.94 Coefficient taking account of stresses in the chord kn=1.3 - 0.4*no/B

TUBE CHORD FACE FAILURE

PosT

n= 0.44 Coefficient taking account of geometry of connection members 1 = ha/bo
N3rd=75.05 [kN] Compression capacity Nard = [(kn*fy0*t02)/(1-B)*sin(Bs)]*[2*n/sin(03) + 4*N(1-B)] yms
IN3| = N3 Rrd |-34.46| < 75.05 verified (0.46)
Msrda = 4.09 [KN*m] Bending resistance Ma,rd = kn*fyo*to2*hs*[1/(2*n) + 2/N[1-B] + n/(1-B)] / yms
[Ma| £ M3 ra |-0.00] < 4.09 verified (0.00)
N3/N3rd + M3a/M3aRrd < 1 0.46 < 1.00 verified (0.460)

CHORD SHEAR

PosT

Ay = 21.60 [cm?]  Shear area of the chord Av = 2*ho*to
N3rd = 442.76 [kKN] Compression capacity Na,rd = fyo*Av/[V3*sin(03)] / yms
[N3| < N3 rd |-34.46| < 442.76 verified (0.08)
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CHORD RESISTANCE

Nord = 1449.57 [kN] Compression capacity No,rd = (Ao*fyo)/yms
INoz| < Noga |-423.58] < 1449.57 verified (0.29)

VERIFICATION OF WELDS

PosT

Bw = 0.88 Correlation coefficient [Table 4.1]

YM2 = 1.25 Partial safety factor [Table 2.1]
Longitudinal weld

L= -50.22 [MPa] Normal stress in a weld

1= -50.22 [MPa] Perpendicular tangent stress

o= -1.08 [MPa] Tangent stress

|o1| < 0.9%fulym2 |-50.22| < 338.40 verified (0.15)

V[o12 + 3*(t12+12)] < ful (Bw*ym2) 100.45 < 429.71 verified (0.23)
Connection conforms to the code Ratio 0.46

ISvada: sglyga tenkinama

Mazgas NR. 5

P

. . OK
Robot Structural Analysis Professional 2023 e

Design of truss node connection _
EN 1993-1-8:2005/AC:2009 055
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b - e e - S = St St St ]

GENERAL

D1 - RECT 80xt0x4

D2 - SQUA 80xB0x4

M - SQUA 180x180x8

Connection no.:
Connection name:
Structure node:
Structure members:

GEOMETRY

5

Tube

102

144, 128, 129

MEMBERS

Member no.:
Section:

Material:

Angle
Length

Chord Diagonal 1 Diagonal 2 Post

144 129 128

SQUA 180x180x6 RECT 80x60x4 SQUA 80x80x4
h 180 60 80 mm
be 180 80 80 mm
tw 6 4 4 mm
te 6 4 4 mm
r 6 4 4 mm

S 355 S 355 S 355
fy 355.00 355.00 355.00 MPa
fu 470.00 470.00 470.00 MPa
0 0.0 51.8 50.1 Deg
1 15152 2977 2977 mm
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OFESET

e = -33 [mm] Offset

SPACINGS

2= 15 [mm] Spacing of 2nd diagonal
WELDS

ad= 3 [mm] Thickness of welds of diagonals and posts

LOADS

Case: 66: ULS/56=1*1.35 + 2*0.91 + 5*0.78 + 4*1.30 1*1.35+2*0.91+5*0.78+4*1.30

CHORD

Noted = -423.19  [kN]  Axial force

Moiea = -0.84 [kN*m] Bending moment
Nozed = -480.47  [kN]  Axial force
Mozed= -0.84 [kN*m] Bending moment
DIAGONAL 1

Ni = 62.43  [kN]  Axial force

M1 = -0.03 [kN*m] Bending moment
DIAGONAL 2

Nz = -120.98 [kN] Axial force

M2 = -0.02 [kN*m] Bending moment

Shear forces were not included in the connection verification. The connection was designed as a truss node.

RESULTS

CONSIDER NON-AXIAL CONNECTION OF MEMBERS IN THE NODE

Mo = -1.90 [kN*m] Additional moment from eccentric connection of members Mo = (No2-No1) * €0
YEJi/Li=1246946.90 [kN*m] Overall connection stiffness

AMo1 = -0.86 [kN*m] Additional moment in the chord

AMo2 = -0.86 [kN*m] Additional moment in the chord

AM2 = -0.12 [kN*m] Additional moment in the diagonal

AM1 = -0.06 [kN*m] Additional moment in the diagonal

CAPACITY VERIFICATION EUROCODE 3: EN 1993-1-8:2005

YMs = 1.00 Partial safety factor [Table 2.1]
FAILURE MODES FOR JOINTS (RHS CHORD [Table 7.12] for Nird and [Table 7.14] for
MEMBERS) Mird

GEOMETRICAL PARAMETERS

B= 0.42 Coefficient taking account of geometry of connection members B =(b2+hz+b1+h1)/(4*bo) [1.5 (6)]
y= 15.00 Coefficient taking account of geometry of the chord v = bo/(2*t0) [1.5 (6)]
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n= 0.34 Coefficient taking account of stresses in the chord No = oo,ed/fyo
kn= 0.97 Coefficient taking account of stresses in the chord kn = 1.3 - 0.4*no/B
TUBE CHORD FACE FAILURE
DIAGONAL 2
N2ra =232.48 [kN] Compression capacity Na,rd = 8.9%kn*fyo*to2*\y/sin(02) * B fyms
[N2| < N2,rd |-120.98| < 232.48 verified (0.52)
Mzrd = 4.48 [KN*m] Bending resistance M2,rd = kn*fyo*to?*h2*[1/(2*n) + 2/N[1-B] + n/(1-B)] / yms
[M2+AM2| < M2 rd |-0.14| < 4.48 verified (0.03)
N2/Nz,rd + (M2+AM2)/M2,rd < 1 0.55 < 1.00 verified (0.55)
DIAGONAL 1
Nird =226.89 [kN] Tension capacity N1,rd = 8.9%kn*fy0*to?*\y/sin(01) * B fyms
[N1| < N1 rd 162.43| < 226.89 verified (0.28)
Mird= 3.49 [KN*m] Bending resistance Murd = kn*fyo*to?*h1*[1/(2*n) + 2/N[1-B] + n/(1-B)] / yms
[M1+AM1| £ M1rd |-0.09] < 3.49 verified (0.02)
N1/N1,rd + (M1+AM1)/M1Rd < 1 0.30 < 1.00 verified (0.30)
CHORD PUNCHING
DIAGONAL 2
bep = 27 [mm] Effective width for punching shear be,p = (10*b2)/(bo/to)
N2rd =505.24 [kN] Compression capacity N2,rd = fyo*to/(N3*sin(82))*[2*h2/sin(B2)+b2+be p]fyms
[N2| = N2rd |-120.98| < 505.24 verified (0.24)
DIAGONAL 1
bep = 27 [mm] Effective width for punching shear be,p = (10*b1)/(bo/to)
Nird =405.66 [kN] Tension capacity N1,rd = fyo*to/(N3*sin(1))*[2*h1/sin(B1) +b1+be p]/yms
[N1] < N1,rd 162.43| < 405.66 verified (0.15)

TUBE BRACE FAILURE

DIAGONAL 2

bef = 40 [mm)] Effective width in the connection of the diagonal to the chord beft = [10/(bo/to)] * [(fyo*to)/(fy2*t2)] * b2

N2ra= 374.88  [kN]  Compression capacity N2,rd = fy2*t2*(2*h2-4*t2 + b2 + beft)/yms
[N2| < N2,rd |-120.98| < 374.88 verified (0.32)
DIAGONAL 1

bef = 40 [mm)] Effective width in the connection of the diagonal to the chord beft = [10/(bo/to)] * [(fyo*to)/(fy1*t1)] * b1
Nira= 318.08 [kN] Tension capacity N1rd = fyr*t1*(2*1-4*t1 + b1 + bef)/yms
[N1| £ Ni,re |62.43] < 318.08 verified (0.20)

CHORD SHEAR

DIAGONAL 2

Lapas [Lapy Laida
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Ay = 25.14 [cm? Shear area of the chord Av = (2*ho + o*bo)*to
Nzrda= 671.47 [kN] Compression capacity N2,rd = fyo*Av/[V3*sin(02)] / yms
IN2| £ N2rd |-120.98| < 671.47 verified (0.18)
DIAGONAL 1

Ay = 25.14 [cm?] Shear area of the chord v = (2*ho + a*bo)*to
Nird = 655.33 [kN] Tension capacity N1rd = fyo*A/[V3*sin(01)] / yms
[N1] £ N1Rrd 162.43| < 655.33 verified (0.10)

CHORD RESISTANCE

Vpirda = 515.17  [kN]  Plastic resistance for shear Vpird = (Av¥yo)/(V3*ymo)
[Ved| € Vpi,rd [92.82]| < 515.17 verified (0.18)
Nord =1434.97 [kN] Compression capacity Nord = [ (Ao-Av)*fy0 + Av*fyo*\N[1-(Ved/Veird)?] /yms
[Noz| < No,rd |-480.47| < 1434.97 verified (0.33)

VERIFICATION OF WELDS

DIAGONAL 2

B = 0.88 Correlation coefficient [Table 4.1]
M2 = 1.25 Partial safety factor [Table 2.1]
Longitudinal weld

GL= -58.19 [MPa] Normal stress in a weld

1L = -58.19 [MPa] Perpendicular tangent stress

w= -70.34 [MPa] Tangent stress

lo1| £ 0.9*fulym2 [-58.19| < 338.40 verified (0.17)
V[o12 + 3*(112+112)] < ful (Bw*ym2) 168.49 < 429.71 verified (0.39)
Transverse inner weld

GL= -100.79 [MPa] Normal stress in a weld

T = -49.50 [MPa] Perpendicular tangent stress

wmw= 0.00 [MPa] Tangent stress

lo1| < 0.9*fulym2 |-100.79| < 338.40 verified (0.30)
V[o12 + 3*(t12+112)] < ful (Bw*ym2) 132.32 < 429.71 verified (0.31)
Transverse outer weld

GL= -47.76 [MPa] Normal stress in a weld

TL= -99.97 [MPa] Perpendicular tangent stress

w= 0.00 [MPa] Tangent stress

lo1] < 0.9%Fulymz |-47.76] < 338.40 verified (0.14)
V[o12 + 3*(.2+12)] < ful (Bu*ym2) 179.62 < 429.71 verified (0.42)
DIAGONAL 1

Bw = 0.88 Correlation coefficient [Table 4.1]
M2 = 1.25 Partial safety factor [Table 2.1]
Longitudinal weld

L= 37.36 [MPa] Normal stress in a weld

T = 37.36 [MPa] Perpendicular tangent stress

w= 43.15 [MPa] Tangent stress

[oL] = 0.9*fulymz |37.36] < 338.40 verified (0.11)
V612 + 3*(t.12+112)] < ful (Bw*ym) 105.68 < 429.71 verified (0.25)

Transverse inner weld
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6L = 64.99 [MPa] Normal stress in a weld

TL= 35.02 [MPa] Perpendicular tangent stress

w= 0.00 [MPa] Tangent stress

lo1] < 0.9%Fulymz 164.99] < 338.40 verified (0.19)
V[o12 + 3*(t.2+12)] < ful (Bu*ym2) 88.89 < 429.71 verified (0.21
Transverse outer weld

oL = 29.62 [MPa] Normal stress in a weld

T = 62.37 [MPa] Perpendicular tangent stress

™= 0.00 [MPa] Tangent stress

lo1| € 0.9%fulymz [29.62] < 338.40 verified (0.09)
V[o12 + 3*(ri2+112)] < ful (Buywmz) 112.01 < 429.71 verified (0.26)
REMARKS

Ratio of the distance of members to the chord width is too small 0.08 < 0.28

Connection conforms to the code’Ratio 0.55

ISvada: sglyga tenkinama

Mazgas NR. 6

Robot Structural Analysis Professional 2023

;L-z_—_~= Design of truss node connection

Ratio

EN 1993-1-8:2005/AC:2009 0.33
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D1 - RECT 80x80x4

D2 - RECT 30x80x4

M - SQUA 180x180x5

e e e e

GENERAL
Connection no.: 6
Connection name: Tube
Structure node: 104
Structure members: 144, 130, 131
GEOMETRY
MEMBERS
Chord Diagonal Diagonal Post
1 2
Mrel’;'ber 144 131 130
e e SQUA RECT RECT
180x180x680x60x4 80x60x4
h 180 60 60 mm
bs 180 80 80 mm
ty 6 4 4 mm
te © 4 4 mm
r 6 4 4 mm
Material: S 355 S 355 S 355
fy 355.00 355.00 355.00 MPa
fu 470.00 470.00 470.00 MPa
Angle ¢ 0.0 52.5  50.8 Deg

Lapas [Lapy Laida
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MEMBERS
Chord Dlaglonal Dlagzonal Post
Length 1 15152 3021 3021 mm
OFFSET
€o= -32  [mm] Offset
SPACINGS
g2= 15 [mm] Spacing of 2nd diagonal
WELDS
ad= 3 [mm] Thickness of welds of diagonals and posts
LOADS
Case: 66: ULS/56=1*1.35 + 2*0.91 + 5*0.78 + 4*1.30 1*1.354+2*0.91+5*0.78+4*1.30
CHORD
Noied = -480.17 [KN]  Axial force
Mo1,ed = -0.08 [kN*m] Bending moment
Nozeda = -467.84 [KN]  Axial force
Moz,ed = -0.09 [kN*m] Bending moment
DIAGONAL 1
N1 = -34.91 [kN] Axial force
M1 = -0.01 [kN*m] Bending moment
DIAGONAL 2
N2 = -14.14  [kN] Axial force
Mz = -0.01 [kN*m] Bending moment

Shear forces were not included in the connection verification. The connection was designed as a truss node.

RESULTS

CONSIDER NON-AXIAL CONNECTION OF MEMBERS IN THE NODE

Mo = 0.
SEJi/Li=1251264.
AMo1 = 0.
AMoz = 0
AM2 = 0.
AM; = 0

40
78
18

.18

02

.02

[kN*m]
[kN*m]
[kN*m]
[kN*m]
[kN*m]
[kN*m]

Additional moment from eccentric connection of members
Overall connection stiffness

Additional moment in the chord

Additional moment in the chord

Additional moment in the diagonal

Additional moment in the diagonal

Mo = (No2-Noz) * eo

CAPACITY VERIFICATION EUROCODE 3: EN 1993-1-8:2005

5 = 1.00

Partial safety factor

[Table 2.1]

FAILURE MODES FOR JOINTS (RHS CHORD MEMBERS) [Table 7.12] for Nird and [Table 7.14] for Mird
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GEOMETRICAL PARAMETERS
p= 0.39 Coefficient taking account of geometry of connection members B =(b2+h2+b1+h1)/(4*bo) [1.5 (6)]
y= 15.00 Coefficient taking account of geometry of the chord v = bo/(2*t0) [1.5 (6)]
n= 0.33 Coefficient taking account of stresses in the chord No = co,ed/fyo
kn= 0.96 Coefficient taking account of stresses in the chord kn=1.3 - 0.4*no/B
TUBE CHORD FACE FAILURE
DIAGONAL 2
Nz2ra= 211.90  [kN]  Compression capacity N2,rd = 8.9*Kn*fyo*ta?Vy/sin(82) * B lyms
IN2| € N2,rd |-14.14| < 211.90 verified (0.07)
Mzrd = 3.38 [KN*m] Bending resistance M2,rd = kn*fyo*to?*h2*[1/(2*n) + 2/N[1-B] + n/(1-B)] / yms
[M2+AMz| < Mz,rd 10.01] < 3.38 verified (0.00)
N2/N2rd + (M2+AM2)/M2,rd < 1 0.07 < 1.00 verified (0.07)
DIAGONAL 1
Nirda = 206.93 [kN]  Compression capacity N1,rd = 8.9%n*fyo*to2*\y/sin(01) * B fyms
[N1| € N1,ra |-34.91| < 206.93 verified (0.17)
Mird = 3.38 [KN*m] Bending resistance Murd = kn*fyo*to?*h1*[1/(2*n) + 2/N[1-B] + n/(1-B)] / yms
[M1+AM1| < M1 ,ra 10.01] < 3.38  verified (0.00)
N1/N1,rd + (M1+AM1)/M1,rd < 1 0.17 < 1.00 verified (0.17)
CHORD PUNCHING
DIAGONAL 2
Dep = 27 [mm]  Effective width for punching shear be,p = (10*b2)/(bo/to)
Nzrda = 415.22 [kN] Compression capacity N2,rd = fyo*to/(N3*sin(02))*[2*ha/sin(02) +b2+be p]/yms
IN2| £ Nard |-14.14| < 415.22 verified (0.03)
DIAGONAL 1
bep = 27 [mm]  Effective width for punching shear be,p = (10*b1)/(bo/to)
Nird = 399.84 [KN] Compression capacity N1,rd = fyo*to/(N3*sin(1))*[2*h1/sin(B1) +b1+be p]/yms
[N1| € Ni,ra |-34.91| < 399.84 verified (0.09)
TUBE BRACE FAILURE
DIAGONAL 2
bet = 40 [mm)] Effective width in the connection of the diagonal to the chord best = [10/(bo/to)] * [(fyo*to)/(fy2*t2)] * b2
N2rda = 318.08 [kN] Compression capacity N2,rd = fy2*t2*(2*h2-4*t2 + b2 + ber)lyms
IN2| < N2,rd |-14.14| < 318.08 verified (0.04)
DIAGONAL 1
bet= 40 [mm] Effective width in the connection of the diagonal to the chord best = [10/(bo/to)] * [(fyo*to)/(fy1*t1)] * b1
Nird = 318.08 [kN] Compression capacity N1rd = fyr*t1*(2*1-4*t1 + b1 + betr)/yms
[N1] € N1Rrd |-34.91| < 318.08 verified (0.11)

CHORD SHEAR
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DIAGONAL 2

A= 25.14 [ecm?]  Shear area of the chord Ay = (2*ho + a*bo)*to
N2rda= 665.00 [kKN]  Compression capacity Nard = fyo*Av/[V3*sin(82)] / yms
IN2| € N2,rd |-14.14| < 665.00 verified (0.02)
DIAGONAL 1

Ay = 25.14 [ecm?  Shear area of the chord Av = (2*ho + a*bo)*to
Nird = 649.39 [KN]  Compression capacity N1,rd = fyo*Av/[V3*sin(01)] / yms
[N1| < N1,rd |-34.91| < 649.39 verified (0.05)

CHORD RESISTANCE

Vpirda = 515.17 [kN] Plastic resistance for shear Vpird = (Av*fyo)/(N3*ymo)
[Ved| < Vigd 127.69] < 515.17 verified (0.05)
Nord =1448.28 [kN] Compression capacity Nord = [ (Ao-Av)*fyo + Afyo*V[1-(Ved/Vpird)?] 1/yms
[No1| < No,rd |-480.17| < 1448.28 verified (0.33)

VERIFICATION OF WELDS

DIAGONAL 2

Bw = 0.88 Correlation coefficient [Table 4.1]
M2 = 1.25 Partial safety factor [Table 2.1]
Longitudinal weld

oL = -8.04 [MPa] Normal stress in a weld

1= -8.04 [MPa] Perpendicular tangent stress

w= -9.65 [MPa] Tangent stress

|61 < 0.9*Fulymz |-8.04| < 338.40 verified (0.02)
V[o12 + 3*(t12+12)] < ful (Bw*ym2) 23.20 < 429.71 verified (0.05)
Transverse inner weld

L= -14.38 [MPa] Normal stress in a weld

T = -7.78 [MPa] Perpendicular tangent stress

w= 0.00 [MPa] Tangent stress

[6.1] < 0.9*Fulymz |-14.38] < 338.40 verified (0.04)
V[o12 + 3*(t.2+112)] < ful (Bw*ym2) 19.70 < 429.71 verified (0.05)
Transverse outer weld

GL= -6.10 [MPa] Normal stress in a weld

T = -13.58 [MPa] Perpendicular tangent stress

wmw= 0.00 [MPa] Tangent stress

lo1] < 0.9*fulymz |-6.10] < 338.40 verified (0.02)
V[o12 + 3*(t.2+12)] < ful (Buw*ym2) 24.30 < 429.71 verified (0-00)
DIAGONAL 1

Bw = 0.88 Correlation coefficient [Table 4.1]
2 = 1.25 Partial safety factor [Table 2.1]
Longitudinal weld

L= -21.59 [MPa] Normal stress in a weld

1= -21.59 [MPa] Perpendicular tangent stress

w= -24.32 [MPa] Tangent stress

61 < 0.9*fulymz |-21.59| < 338.40 verified (0.06)
V[612 + 3*(t.2+112)] < ful (Bw*ym2) 60.32 < 429.71 verified (0.14)
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Transverse inner weld

oL = -38.00 [MPa] Normal stressin a weld

T = -22.08 [MPa] Perpendicular tangent stress

W= 0.00 [MPa] Tangent stress

|o1] £ 0.9%fulym2 |-38.00| < 338.40 verified (0.11)
V[o12 + 3*(t.2+12)] < ful (Bw*ym2) 53.91 < 429.71 verified (0.13)
Transverse outer weld

L= -15.03 [MPa] Normal stress in a weld

T = -34.53 [MPa] Perpendicular tangent stress

W= 0.00 [MPa] Tangent stress

lo1] < 0.9*ufymz |-15.03| < 338.40 verified (0.04)
V[o12 + 35t 2+u?)] < ful (Bw*ymz2) 61.66 < 429.71 verified (ol
REMARKS

Ratio of the distance of members to the chord width is too small 0.08 < 0.28

Connection conforms to the code Ratio 0.33

ISvada: sglyga tenkinama

Mazgas NR. 7

Robot Structural Analysis Professional 2023

Design of truss node connection

Ratio
EN 1993-1-8:2005/AC:2009 0.86
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M1 - RECT &bB0xd

D1- SOUA 100x102x5

D2 SOUA 100x100x4

M - SOUA 140x140x5

+——4
GENERAL
Connection no.: 7
Connection name:  Tube
Structure node: 58

Structure members: 123, 126, 125, 138

GEOMETRY
MEMBERS
Chord Diagonal 1 Diagonal 2 Post
Member no.: 123 125 126 138
. RECT
Section: SQUA 140x140x5 SQUA 100x100x5 SQUA 100x100x4 80x60x4
h 140 100 100 60 mm
bs 140 100 100 80 mm
tw 5 5 4 4 mm
te 5 5 4 4 mm
r 5 5 4 4 mm
Material: S 355 S 355 S 355 S 355
fy 355.00 355.00 355.00 355.00 MPa
fu 470.00 470.00 470.00 470.00 MPa
Angle 0 0.0 48.8 50.3 90.0 Deg
Length 1 13132 2828 2934 2228 mm

Lapas [Lapy Laida
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OFFSET
€= 50 [mm] Offset
SPACINGS
g1= 22 [mm] Spacing of 1st diagonal
2= 31 [mm] Spacing of 2nd diagonal
HORIZONTAL BRACKET
bph = 130  [mm] Width
lph = 460 [mm] Length
toh = 15 [mm] Thickness
Material: S 355
fyoh = 355.00 [MPa] Resistance
WELDS
ad = 3 [mm] Thickness of welds of diagonals and posts
ast = 5 [mm] Thickness of stiffener welds
LOADS

Case: 66: ULS/56=1*1.35 + 2*0.91 + 5*0.78 + 4*1.30 1*1.35+2*0.91+5%0.78+4*1.30

CHORD

No1,ed = 0.00 [kN] Axial force

Mo1,ed = 0.00 [kN*m] Bending moment
Nozeda = 319.16  [kN]  Axial force

Mo2,ed = 0.00 [kN*m] Bending moment
DIAGONAL 1

N1 = 260.57  [kN]  Axial force

M1 = -0.01 [kN*m] Bending moment
DIAGONAL 2

N = -230.38 [kN] Axial force

M2 = -0.00 [kN*m] Bending moment
PosT

Nz = -18.24  [kN] Axial force

Ms = -0.01 [kN*m] Bending moment

Shear forces were not included in the connection verification. The connection was designed as a truss node.

RESULTS

CONSIDER NON-AXIAL CONNECTION OF MEMBERS IN THE NODE

Mo = -16.11 [kN*m] Additional moment from eccentric connection of members Mo = (No2-No1) * eo
TEiJi/Li =921938.33 [kN*m] Overall connection stiffness
AMoz = -4.42 [kN*m] Additional moment in the chord
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AMoz = -4.42 [kN*m] Additional moment in the chord
AM2 = -2.83 [kN*m] Additional moment in the diagonal
AM1 = -3.52 [kN*m] Additional moment in the diagonal
AM3 = -0.92 [kN*m] Additional moment in the diagonal

CAPACITY VERIFICATION EUROCODE 3: EN 1993-1-8:2005

YMs = 1.00 Partial safety factor [Table 2.1]
FAILURE MODES FOR JOINTS (RHS CHORD [Table 7.12] for Nird and [Table 7.14] for
MEMBERS) Mird

GEOMETRICAL PARAMETERS

B = 0.64 Coefficient taking account of geometry of connection members B =(bz+hz+b1+hi+bs+hs)/(6*bo) [1.5 (6)]

y= 4.67 Coefficient taking account of geometry of the chord ¥ = bo/(2*tpn) [1.5 (6)]
n = 0.34 Coefficient taking account of stresses in the chord No = co,ed/fyo
n=1.00 Coefficient taking account of stresses in the chord kn=1.0

TUBE CHORD FACE FAILURE

DIAGONAL 2

N2,rd =1283.63 [kN] Compression capacity N2,rd = [8.9*Kn*fyo*ton2*Vy/sin(02)] *Blyms
IN2| < N2,rd |-230.38| < 1283.63verified (0.18)
Mzrd = 5.37 [KN*m] Bending resistance Mard = kn*fyo*to2*h2*[1/(2*n) + 2/N[1-B] + n/(1-B)] / yms
[M2+AM2| < M2,Rrd |=2.83( <€ 5,37 verified (0.53)
N2/N2rd + (M2+AM2)/M2rd < 1 0.71 < 1.00 verified (0.71)
DIAGONAL 1

N1rda=1312.00 [kN] Tension capacity N1rd = [8.9*kn*fyo*tpn2*\y/sin(01)] *Blyms
[N1| < Nyre 1260.57| < 1312.00 verified (0.20)
Mird = 5.37 [kN*m] Bending resistance Murd = kn*fyo*to2*h1*[1/(2*n) + 2/N[1-B] + n/(1-B)] / yms
[M1+AM1| £ M1 rd 1=3.53] < 5,37 verified (0.66)
N1/N1,rd + (M1+AM1)/M1Rd < 1 0.86 < 1.00 verified (0.86)
PosT

N3rda =987.23 [kN] Compression capacity N3 rd = [8.9*kn*fyo*tpn2*\y/sin(03)] *Blyms
[N3] < N3Rrd |-18.24| < 987.23verified (0.02)
Msrda= 3.04 [KN*m] Bending resistance Ma,rd = kn*fyo*to?*h3*[1/(2*n) + 2/N[1-B] + n/(1-B)] / yms
[M3+AMs| < M3z Rrd |-0.93] < 3.04 verified (0.31)
N3/N3rd + (M3+AM3)/M3Rrd < 1 0.33 < 1.00 verified (0.33)

TUBE BRACE FAILURE

DIAGONAL 2

bef = 100 [mm] Effective width in the connection of the diagonal to the chord Dett = b2
N2rda =545.28 [kN] Compression capacity N2,rd = fy2*t2*(2*h2-4*t2 + b2 + bef)/yms
IN2| < N2,rd |-230.38| < 545.28 verified (0.42)
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DIAGONAL 1

bet = 100 [mm] Effective width in the connection of the diagonal to the chord
Nirda =674.50 [kN] Tension capacity

IN1| £ N1rd 1260.57| < 674.50 verified

PosT

Dett = 80 [mm] Effective width in the connection of the post to the chord
N3rda =374.88 [kN] Compression capacity

[Na| < N3rd |-18.24| < 374.88 verified

CHORD SHEAR

beft = b1

N1 Rrd = fyi*t1*(2*h1-4*t1 + b1 + beff)/yms

(0.39)

bett = b3

N3 Rrd = fys*ts*(2*hs-4*ts + b3 + beff)/yms

(0.05)

DIAGONAL 2
Ay = 14.27 [cm?  Shear area of the chord Av = (2*ho + a*bo)*to
N2ra = 380.25 [kN]  Compression capacity Nz,rd = fyo*Av/[V3*sin(02)] / yms
[N2| < N2,rd |-230.38| < 380.25 verified (0.61)
DIAGONAL 1
Ay = 14.27 [cm?  Shear area of the chord Av = (2*ho + a*bo)*to
Nira= 388.66 [KN]  Tension capacity N1rd = fyo*Av/[V3*sin(01)] / yms
[N1] < N1Rrd |260.57| < 388.66 verified (0.67)
PosT
Ay = 14.27 [cm?  Shear area of the chord Av = (2*ho + a*bo)*to
Nsrda= 292.45 [kN]  Compression capacity N3 rd = fyo*Av/[V3*sin(0s)] / yms
[N3| < N3 rd |-18.24| < 292.45 verified (0.06)
CHORD RESISTANCE
Vpird = 292.45  [kN]  Plastic resistance for shear Vpird = (Av*fyo)/(N3*ymo)
[Ved| < Vpird [196.07| < 292.45 verified (0.67)
Nord =804.94 [kN] Tension capacity Nord = [ (Ao-Av)*fy0 + Av*fyo*\N[1-(Ved/Veird)?] fyms
|No2| < No rd 1319.16| < 804.94 verified (0.40)
VERIFICATION OF WELDS
DIAGONAL 2
Bw = 0.88 Correlation coefficient [Table 4.1]
M2 = 1.25 Partial safety factor [Table 2.1]
Longitudinal weld
GL= -89.72 [MPa] Normal stress in a weld
T = -89.72 [MPa] Perpendicular tangent stress
w= -107.32 [MPa] Tangent stress
lo1] < 0.9%fufymz |-89.72| < 338.40 verified (0.27)
V[o12 + 3*(t.2+12)] < ful (Bw*ym2) 258.37 < 429.71 verified 0.60)
Transverse inner weld
L= -153.82 [MPa] Normal stress in a weld
1= -75.18 [MPa] Perpendicular tangent stress
Lapas [Lapy Laida
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W= 0.00 [MPa] Tangent stress

|o1] £ 0.9%fulym2 |-153.82| < 338.40 verified (0.45)
V[o12 + 3*(t.2+112)] < ful (Bw*ym2) 201.53 < 429.71 verified (0.47)
Transverse outer weld
GL= -72.86 [MPa] Normal stressina weld
T = -152.73 [MPa] Perpendicular tangent stress
o= 0.00 [MPa] Tangent stress
lo1| £ 0.9*ulym2 |-72.86| < 338.40 verified (0.22)
V[o12 + 3*(t.2+12)] < ful (Bw*ym2) 274.39 < 429.71 verified 0.64)
DIAGONAL 1
Bw = 0.88 Correlation coefficient [Table 4.1]
M2 = 1.25 Partial safety factor [Table 2.1]
Longitudinal weld
L= 99.22 [MPa] Normal stress in a weld
T = 99.22 [MPa] Perpendicular tangent stress
w= 122.82 [MPa] Tangent stress
|o1| < 0.9%fulym2 199.22| < 338.40 verified (0.29)
V[o12 + 3*(t.2+112)] < ful (Bw*ym2) 290.91 < 429.71 verified (0.68)
Transverse inner weld
L= 169.72 [MPa] Normal stress in a weld
TL= 76.83 [MPa] Perpendicular tangent stress
o= 0.00 [MPa] Tangent stress
|oL| £ 0.9%ulym2 1169.72| < 338.40 verified (0.50)
V[o12 + 3*(t12+12)] < ful (Bw*ym2) 215.67 < 429.71 verified (0.50
Transverse outer weld
GL= 77.24 [MPa] Normal stress in a weld
1L = 169.91 [MPa] Perpendicular tangent stress
W= 0.00 [MPa] Tangent stress
lo1| £ 0.9*fulym2 |77.24] < 338.40 verified (0.23)
V6.2 + 3%(t12+112)] < ful (Buym2) 304.25 < 429.71 verified (0.71)
PosT
Bw = 0.88 Correlation coefficient [Table 4.1]
M2 = 1.25 Partial safety factor [Table 2.1]
Longitudinal weld
L= -20.78 [MPa] Normal stress in a weld
1= -20.78 [MPa] Perpendicular tangent stress
w= -0.00 [MPa] Tangent stress
lo1| < 0.9*fulymz |-20.78| < 338.40 verified (0.06)
V[612 + 3*(t.2+112)] < ful (Bw*ym2) 41.55 < 429.71 verified (0.10)
Transverse inner weld
L= -35.35 [MPa] Normal stress in a weld
TL= -35.35 [MPa] Perpendicular tangent stress
w= 0.00 [MPa] Tangent stress
o] < 0.9 ulym2 |-35.35| < 338.40 verified (0.10)
V[o12 + 3*(t12+112)] < ful (Bw*ym) 70.69 < 429.71 verified (0.16)
REMARKS
Eccentricity is too large. 50 [mm] > 35 [mm]
Lapas [Lapy Laida
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Connection conforms to the code

Ratio

0.86

ISvada: sglyga tenkinama

Mazgas NR. 8

Robot Structural Analysis Professional 2023

Design of truss node connection
EN 1993-1-8:2005/AC:2009

M

RECT a0B0xd

SOUA a0xB80xd

SQUA 8=

SOUA 140x140x5

—

e

Ratio
0.58

A
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—— 7 = =
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130 ¢ &30 {;
GENERAL
Connection no.: 8
Connection name: Tube
Structure node: 101
Structure members: 123, 127, 128, 137

GEOMETRY

IN2410-01-TP-SK-S
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MEMBERS
Chord Diagonal 1 Diagonal 2 Post
Member no.: 123 128 127 137
Section: SQUA 140x140x5 SQUA 80x80x4 SQUA 80x80x4 RECT 80x60x4
h 140 80 80 60 mm
be 140 80 80 80 mm
ty 5 4 4 4 mm
tse 5 4 4 4 mm
r 5 4 4 4 mm
Material: S 355 S 355 S 355 S 355
fy 355.00 355.00 355.00 355.00 MPa
fy 470.00 470.00 470.00 470.00 MPa
Angle 0 0.0 51.0 50.3 90.0 Deg
Length 1 13132 2977 2934 2284 mm
OFFSET
e = 23  [mm] Offset
SPACINGS
O1= 15 [mm] Spacing of 1st diagonal
02= 17 [mm] Spacing of 2nd diagonal
HORIZONTAL BRACKET
bph = 130 [mm] Width
lph = 450 [mm] Length
toh = 10 [mm] Thickness
Material: S 355
fyph = 355.00 [MPa] Resistance
WELDS
ad = 3 [mm] Thickness of welds of diagonals and posts
ast = 5 [mm] Thickness of stiffener welds
LOADS
Case: 71: ULS/61=1*1.35 + 5*0.78 + 4*1.30 1*1.35+5*0.78+4*1.30
CHORD
Noiea = 503.18  [kKN]  Axial force
Moied = -0.19 [kN*m] Bending moment
Nozed = 319.16  [kN]  Axial force
Mozeda = -0.17 [kN*m] Bending moment
DIAGONAL 1
Ni= -121.27 [kN] Axial force
M1 = 0.01 [kN*m] Bending moment
Lapas [Lapy Laida
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DIAGONAL 2
Nz = 167.52 [kN] Axial force
M2 = -0.02 [kN*m] Bending moment
PosT
N3 = -33.70 [kN] Axial force
Ms = 0.01 [kN*m] Bending moment

Shear forces were not included in the connection verification. The connection was designed as a truss
node.

RESULTS

CONSIDER NON-AXIAL CONNECTION OF MEMBERS IN THE NODE

Mo = 4.32 [kN*m] Additional moment from eccentric connection of members Mo = (No2-No1) * €0
SEJi/Li=715104.64 [kN*m] Overall connection stiffness

AMo1 = 1.53 [kN*m] Additional moment in the chord

AMoz2 = .53 [kN*m] Additional moment in the chord

1
AM2 = 0.48 [kN*m] Additional moment in the diagonal
AM1 = 0.47 [kN*m] Additional moment in the diagonal
AM3 = 0.31 [kN*m] Additional moment in the diagonal

CAPACITY VERIFICATION EUROCODE 3: EN 1993-1-8:2005

Yms = 1.00 Partial safety factor [Table 2.1]
FAILURE MODES FOR JOINTS (RHS CHORD [Table 7.12] for Nira and [Table 7.14] for
MEMBERS) MiRrd

GEOMETRICAL PARAMETERS

_ 0.5 Coefficient taking account of geometry of connection B =(ba+hz+b1+ha+bs+ha)/(6*bo) [1.5
B= 5 members ©)
Y= ! 8 Coefficient taking account of geometry of the chord ¥ = bo/(2*tpn) [1.5 ()]
5" ! 8 Coefficient taking account of stresses in the chord kn=1.0

TUBE CHORD FACE FAILURE

DIAGONAL 2

N2ra =595.21 [kN] Tension capacity Nz,rd = [8.9*kn*fyo*tpn2*\y/sin(02)] *Blyms
[N2| < N2,rd 1167.52| < 595.21 verified (0.28)
Mz2rd = 3.63 [kN*m] Bending resistance Mard = kn*fyo*to2*h2*[1/(2*n) + 2/N[1-B] + n/(1-B)] / yms
[M2+AMz| £ M2,rd 10.46] < 3.63 verified (0.13)
N2/N2,rd + (M2+AM2)/M2,rd < 1 0.41 < 1.00 verified (0.41)
DIAGONAL 1

N1rd =589.33 [kN] Compression capacity N1rd = [8.9*kn*fyo*tpn2*\y/sin(01)] *Blyms
|N1|SN1,Rd |-121.27] < 589.33verified (0.21)
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Mird = 3.63 [KN*m] Bending resistance Mu,rd = kn*fyo*to2*h1*[1/(2*n) + 2/N[1-B] + n/(1-B)] / yms
[M1+AM1| < M1 rd 10.48] < 3.63 verified (0.13)
N1/N1rd + (M1+AM1)/M1,rd < 1 0.34 < 1.00 verified (0.34)
PosT

N3rd =457.77 [kN] Compression capacity NaRrd = [8.9*kn*fy0*ton®*y/sin(03)] *Blyms
[N3| < N3 rd |-33.701 < 457.77 verified (0.07)
Msrd = 2.71 [KN*m] Bending resistance Msard = kn*fyo*to2*ha*[1/(2*n) + 2/N[1-B] + n/(1-B)] / yms
[M3+AMs3| < M3 Rrd [0.32] < 2.71 verified (0.12)
N3/N3rd + (M3+AM3)/M3Rrd < 1 0.19 < 1.00 verified (0.19)

TUBE BRACE FAILURE

DIAGONAL 2

bet = 80 [mm] Effective width in the connection of the diagonal to the chord bett = b2
N2rda =431.68 [kN] Tension capacity N2,rd = fy2*t2*(2*h2-4*t2 + b2 + beff)/yms
IN2| < N2,rd |167.52| < 431.68 verified (0.39)
DIAGONAL 1

bef = 80 [mm] Effective width in the connection of the diagonal to the chord Dett = b1
Nira =431.68 [kN] Compression capacity Nird = fyr*ti*(2*h1-4*t1 + b1 + Deft)/yms
[N1| < Ni1,rd |-121.27| < 431.68 verified (0.28)
PosT

beft = 80 [mm] Effective width in the connection of the post to the chord Dett = bs
Nsrda=374.88 [kN] Compression capacity Nz rd = fya*tz*(2*hz-4*t3 + b3z + bef)/yms
IN3| < Nard |-33.70| < 374.88 verified (0.09)

CHORD SHEAR

DIAGONAL 2

A= 14.33 [cm? Shear area of the chord Ay = (2*ho + a*bo)*to
N2rd = 381.84 [kN] Tension capacity Na,rd = fyo*Av/[V3*sin(02)] / yms
IN2| < N2,rd |167.52| < 381.84  verified (0.44)
DIAGONAL 1

A= 14.33 [cm?] Shear area of the chord Ay = (2*ho + a*bo)*to
Nira= 378.07 [kN] Compression capacity N1,rd = fyo*Av/[V3*sin(01)] / yms
IN1| < Ni.rd |-121.27| < 378.07 verified (0.32)
PosT

Ay = 14.33 [cm?] Shear area of the chord Av = (2*ho + o*bo)*to
Nsrd = 293.67 [kKN] Compression capacity N3 rd = fyo*Av/[V3*sin(0s)] / yms
[N3| < Nz rd [-33.70] < 293.67 verified (0.11)

CHORD RESISTANCE

Vpirda = 293.67  [KN]  Plastic resistance for shear Vpird = (Av*fyo)/(N3*ymo)
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|Ved| € Vpird 1128.84| < 293.67  verified (0.44)
Nord =884.08 [kN] Tension capacity No,rd = [ (Ao-Av)*fy0 + Av*fyo*\N[1-(Ved/Veird)?] [fyms
[No1| < No,rd |503.18| < 884.08 verified (0.57)

VERIFICATION OF WELDS

DIAGONAL 2

Bw = 0.88 Correlation coefficient [Table 4.1]
YM2 = 1.25 Partial safety factor [Table 2.1]
Longitudinal weld

6L = 81.19 [MPa] Normal stress in a weld

T = 81.19 [MPa] Perpendicular tangent stress

w= 97.55 [MPa] Tangent stress

lo1] < 0.9%fufymz [81.19] < 338.40 verified (0.24)
\/[mz + 3*(t12+112)] < ful (Bw*ym2) 234.34 < 429.71 verified (0.55)
Transverse inner weld

oL = 139.86 [MPa] Normal stress in a weld

TL= 68.43 [MPa] Perpendicular tangent stress

o= 0.00 [MPa] Tangent stress

lo1] < 0.9%ulymz [139.86| < 338.40 verified (0.41)
V[o12 + 3*(t12+12)] < ful (Bw*ym2) 183.33 < 429.71 verified (0.43)
Transverse outer weld

GL= 67.36 [MPa] Normal stress in a weld

TL= 139.36 [MPa] Perpendicular tangent stress

™= 0.00 [MPa] Tangent stress

lo1] < 0.9%fufymz |67.36| < 338.40 verified (0.20)
V[o.12 + 3*(t.2+1)] < ful (Bw*ymz) 250.60 < 429.71 verified (0.58)
DIAGONAL 1

Bw = 0.88 Correlation coefficient [Table 4.1]
M2 = 1.25 Partial safety factor [Table 2.1]
Longitudinal weld

GL= -60.63 [MPa] Normal stress in a weld

T = -60.63 [MPa] Perpendicular tangent stress

w= -71.06 [MPa] Tangent stress

|o1| £ 0.9%fulym2 |-60.63| < 338.40  verified (0.18)
V[o12 + 3*(t.2+112)] < ful (Bw*ym2) 172.78 < 429.71 verified (0.40)
Transverse inner weld

c.= -104.16 [MPa] Normal stressina weld

1= -53.38 [MPa] Perpendicular tangent stress

= 0.00 [MPa] Tangent stress

|o1] < 0.9%fulfym2 |-104.16| < 338.40 verified (0.31)
V[o12 + 3*(t.2+112)] < ful (Bw*ym2) 139.27 < 429.71 verified (0.32)
Transverse outer weld

oL = -48.20 [MPa] Normal stress in a weld

T = -101.69 [MPa] Perpendicular tangent stress

w= 0.00 [MPa] Tangent stress

lo1] < 0.9%fufymz |-48.20| < 338.40  verified (0.14)
V[612 + 3*(t.2+112)] < ful (Bw*ym2) 182.60 < 429.71 verified (0.42)
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PosT

Bw = 0.88 Correlation coefficient

™2 = 1.25 Partial safety factor

Longitudinal weld

GL= -38.39 [MPa] Normal stress in a weld

TL= -38.39 [MPa] Perpendicular tangent stress

= 0.00 [MPa] Tangent stress

|o1] < 0.9*fulym2 |-38.39] < 338.40 verified
Vlo12 + 3*(112+1?)] < ful (Bw*ym2) 76.78 < 429.71 verified
Transverse inner weld

L= -63.97 [MPa] Normal stress in a weld

TL= -63.97 [MPa] Perpendicular tangent stress

™m= 0.00 [MPa] Tangent stress

[o1] < 0.9*fulym2 |-63.97| < 338.40 verified
V[o12 + 3*(1.2+12)] < ful (Bw*ym2) 127.94 < 429.71 verified

Connection conforms to the code

[Table 4.1]
[Table 2.1]

(0.11)
(0.18)

(0.19)
(0.30)

Ratio 0.58

ISvada: sglyga tenkinama

Mazgas NR. 9

Robot Structural Analysis Professional 2023

—

=1 Design of truss node connection
EN 1993-1-8:2005/AC:2009

Ratio
0.59

IN2410-01-TP-SK-S

Lapas [Lapy Laida

86 251 0




Konstrukeijy. Sprendiniy detalieji skai¢iavimai dalis Nauja statyba. Ypatingasis

| Specialios paskirties pastato Lauko g. 19, Jurbarkas, statybos projektas
Architecture Construction Engineering Statinys

M1 RECT 80eBnd

D1- RECT 80nB0xd

D2 - RECT anBixd

M - SQUA 1480x180x5

GENERAL

Connection no.: 9

Connection name: Tube

Structure node: 103

Structure members: 123, 129, 130, 139

GEOMETRY

MEMBERS

Chord Diagonal 1 Diagonal 2 Post
Member no.: 123 130 129 139
Section: SQUA 140x140x5 RECT 80x60x4 RECT 80x60x4 RECT 80x60x4
h 140 60 60 60 mm
br 140 80 80 80 mm
ty 5 4 4 4 mm
ts 5 4 4 4 mm
r 5 4 4 4 mm
Material: S 355 S 355 S 355 S 355
£y 355.00 355.00 355.00 355.00 MPa
fu 470.00 470.00 470.00 470.00 MPa
Angle 0 0.0 51.6 51.0 90.0 Deg
Length 1 13132 3021 2977 2341 mm
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OFFSET

€0 = 36  [mm] Offset

SPACINGS

01= 15 [mm] Spacing of 1st diagonal
g2= 17 [mm]  Spacing of 2nd diagonal
WELDS

ad= 3 [mm] Thickness of welds of diagonals and posts
LOADS

Case: 71: ULS/61=1*1.35 + 5*0.78 + 4*1.30 1*1.35+5*0.78+4*1.30
CHORD

Noied = 551.32 [kN] Axial force

Motea = -0.17 [kN*m] Bending moment

Nozeda = 502.76 [kN] Axial force

Mozeda= -0.16 [kN*m] Bending moment
DIAGONAL 1

Ni = -14.39  [kN] Axial force

M1 = 0.00 [kN*m] Bending moment
DIAGONAL 2

N2 = 62.72  [kN]  Axial force

Mz = -0.00 [kN*m] Bending moment
PosT

Nz = -36.29  [kN] Axial force

Ms = 0.01 [kN*m] Bending moment

Shear forces were not included in the connection verification. The connection was designed as a truss node.

RESULTS

CONSIDER NON-AXIAL CONNECTION OF MEMBERS IN THE NODE

Mo = 1.73 [kN*m] Additional moment from eccentric connection of members Mo = (Noz-No1) * eo
SEJiLi=634645.17 [kN*m] Overall connection stiffness

AMoz = 0.69 [kN*m] Additional moment in the chord

AMoz = 0.69 [kN*m] Additional moment in the chord

AM2 = 0.11 [kN*m] Additional moment in the diagonal

AM; = 0.11 [kN*m] Additional moment in the diagonal

AM3s = 0.14 [kN*m] Additional moment in the diagonal

CAPACITY VERIFICATION EUROCODE 3: EN 1993-1-8:2005

YMs = 1.00 Partial safety factor [Table 2.1]

FAILURE MODES FOR JOINTS (RHS CHORD MEMBERS) [Table 7.12] for Nird and [Table 7.14] for Mird
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GEOMETRICAL PARAMETERS

Bp= 0.50 Coefficient taking account of geometry of connection members B =(b2+h2+b1+h1+bs+h3)/(6*bo) [1.5 (6)]
y= 14.00 Coefficient taking account of geometry of the chord v = bo/(2*to) [1.5 (6)]
kn= 1.00 Coefficient taking account of stresses in the chord kn=1.0

TUBE CHORD FACE FAILURE

DIAGONAL 2

Nz2rda = 190.24 [KN]  Tension capacity N2,rd = [8.9%kn*f,0*to?*\y/sin(02)] *Blyms
[N2| < N2,rd 162.72] < 190.24 verified (0.33)
Mzrd = 2.58 [KN*m] Bending resistance M2,rd = kn*fyo*to?*h2*[1/(2*n) + 2/N[1-B] + n/(1-B)] / yms
[M2+AM2| < M2rd [0.11] < 2.58 verified (0.04)
N2/N2rd + (M2+AM2)/M2,rd < 1 0.37 < 1.00 verified (0.37)
DIAGONAL 1

Nira= 188.46  [kN]  Compression capacity N1,rd = [8.9*kn*fyo*to2*Vy/sin(01)] *Blyms
[N1| € Ni,ra |-14.39| < 188.46 verified (0.08)
Mird = 2.58 [KN*m] Bending resistance Murd = kn*fyo*to?*h1*[1/(2*n) + 2/N[1-B] + n/(1-B)] / yms
[M1+AM1| < M1rd [0.11] < 2.58 verified (0.04)
N1/N1,rd + (M1+AM1)/M1Rd < 1 0.12 < 1.00 verified (0.12)
PosT

Nsra= 147.77 [kN]  Compression capacity N3 rd = [8.9*kn*fyo*to2*\y/sin(03)] *Blyms
[N3| < N3 rd |-36.29| < 147.77 verified (0.25)
Msrd = 2.58 [KN*m] Bending resistance Ma,rd = kn*fyo*to?*h3*[1/(2*n) + 2/N[1-B] + n/(1-B)] / yms
|[M3+AMs3| < M3 Rrd [0.15] < 2.58 verified (0.06)
N3/N3rd + (M3+AM3)/M3Rrd < 1 0.30 < 1.00 verified (0.30)

TUBE BRACE FAILURE

DIAGONAL 2

bet= 36 [mm] Effective width in the connection of the diagonal to the chord best = [10/(bo/to)] * [(fyo*to)/(fy2*t2)] * b2
Nzra= 311.99 [kN] Tension capacity Nz,rd = fy2*t2*(2*h2-4*t2 + b2 + befr)/yms
[N2| < N2,rd 162.72| < 311.99 verified (0.20)
DIAGONAL 1

bet= 36 [mm] Effective width in the connection of the diagonal to the chord best = [10/(bo/to)] * [(fyo*to)/(fy1*t1)] * b1
Nirda= 311.99 [kN]  Compression capacity N1rd = fy1*t1*(2*h1-4*t1 + b1 + beft)/yms
IN1| £ Nird |-14.39| < 311.99 verified (0.05)
PosT

Deft = 36 [mm] Effective width in the connection of the post to the chord best = [10/(bo/to)] * [(fyo*to)/(fya*ts)] * ba
N3rda= 311.99 [kN] Compression capacity N3rd = fys*tz*(2*hs-4*t3 + b3 + befr)/yms
IN3| < Nz rd |-36.29| < 311.99 verified (0.12)

CHORD SHEAR

DIAGONAL 2
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A = 14.33 [cm?]  Shear area of the chord Av = (2*ho + o*bo)*to
N2rd= 378.07 [kN] Tension capacity Nard = fyo* Av/[V3*sin(82)] / yms
[N2| < N2,rd 162.72| < 378.07 verified (0.17)
DIAGONAL 1
Ay = 14.33 [cm? Shear area of the chord Av = (2*ho + o*bo)*to
Nird= 374.53 [kN] Compression capacity N1,rd = fyo*Av/[V3*sin(01)] / yms
[N1| € Ni,ra |-14.39| < 374.53 verified (0.04)
PosT
A = 14.33 [cm?]  Shear area of the chord Av = (2*ho + a*bo)*to
N3rda = 293.66 [kN] Compression capacity Nard = fyo*Av/[V3*sin(83)] / yms
[N3| € N3 ra |-36.29| < 293.66 verified (0.12)
CHORD RESISTANCE
Vpird = 293.66  [kN]  Plastic resistance for shear Vpird = (Av¥fyo)/(N3*ywmo)
|Ved| € Vpird |48.72| < 293.66 verified (0.17)
Nord = 928.60 [kN] Tension capacity No,rd = [ (Ao-Av)*fyo + Avfyo*N[1-(Ved/Vpird)2] Jyms
[No1| < No,rd |551.32| < 928.60 verified (0.59)
VERIFICATION OF WELDS
DIAGONAL 2
Bw = 0.88 Correlation coefficient [Table 4.1]
M2 = 1.25 Partial safety factor [Table 2.1]
Longitudinal weld
GL= 36.00 [MPa] Normal stress in a weld
T = 36.00 [MPa] Perpendicular tangent stress
w= 42.92 [MPa] Tangent stress
lo1] < 0.9%ulymz 136.00| < 338.40 verified (0.11)
\/[cnz + 3*(u2+r||2)] < ful(Bw*ym2) 103.49 < 429.71 verified (0.24)
Transverse inner weld
L= 63.25 [MPa] Normal stress in a weld
T = 32.96 [MPa] Perpendicular tangent stress
w= 0.00 [MPa] Tangent stress
|o1] < 0.9%fulfym2 |63.25| < 338.40 verified (0.19)
V[o12 + 3*(t12+112)] < ful (Bu*ym) 85.20 < 429.71 verified (0.20)
Transverse outer weld
L= 29.30 [MPa] Normal stressin a weld
T = 61.51 [MPa] Perpendicular tangent stress
w= 0.00 [MPa] Tangent stress
lo1| £ 0.9*ulym2 129.30| < 338.40 verified (0.09)
V[612 + 3*(t.2+112)] < ful (Bw*ym2) 110.50 < 429.71 verified (0.26)
DIAGONAL 1
Bw = 0.88 Correlation coefficient [Table 4.1]
M2 = 1.25 Partial safety factor [Table 2.1]
Longitudinal weld
L= -8.53 [MPa] Normal stress in a weld
1= -8.53 [MPa] Perpendicular tangent stress
W= -9.92 [MPa] Tangent stress
Lapas [Lapy Laida
IN2410-01-TP-SK-S
90 251 0




Specialios paskirties pastato Lauko g. 19, Jurbarkas, statybos projektas
Konstrukeijy. Sprendiniy detalieji skai¢iavimai dalis Nauja statyba. Ypatingasis
Architecture Construction Engineering

statinys
L= -8.53 [MPa] Normal stress in a weld
lo1] < 0.9*ufymz |-8.53] < 338.40 verified (0.03)
V[o12 + 3*(t.2+112)] < ful (Bw*yme) 24.22 < 429.71 verified (0.06)
Transverse inner weld
L= -14.95 [MPa] Normal stressin a weld
TL= -8.11 [MPa] Perpendicular tangent stress
W= 0.00 [MPa] Tangent stress
lo1] < 0.9%ufymz |-14.95| < 338.40 verified (0.04)
V[o12 + 3*(1.2+12)] < ful (Bw*ym2) 20.51 < 429.71 verified {002
Transverse outer weld
L= -6.64 [MPa] Normal stressin a weld
.= -14.24 [MPa] Perpendicular tangent stress
W= 0.00 [MPa] Tangent stress
|o1| £ 0.9%fulym2 |-6.64| < 338.40 verified (0.02)
V[o12 + 3*(t.2+112)] < ful (Bw*ym2) 25.54 < 429.71 verified (0.06)
PosT
B = 0.88 Correlation coefficient [Table 4.1]
YM2 = 1.25 Partial safety factor [Table 2.1]
Longitudinal weld
GL= -41.34 [MPa] Normal stress in a weld
= -41.34 [MPa] Perpendicular tangent stress
™m= 0.00 [MPa] Tangent stress
lo1] < 0.9*ulymz |-41.34| < 338.40 verified (0.12)
V[o12 + 3*(ti2+1)] < ful (Bw*ym2) 82.69 < 429.71 verified (0.19)
Transverse inner weld
L= -68.61 [MPa] Normal stress in a weld
T = -68.61 [MPa] Perpendicular tangent stress
w= 0.00 [MPa] Tangent stress
lo1| < 0.9*fulymz |-68.61| < 338.40 verified (0.20)
V[o12 + 3*(t.2+112)] < ful (Bw*ym2) 137.23 < 429.71 verified (0.32)
REMARKS

Eccentricity is too large. 36 [mm] > 35 [mm]
Connection conforms to the code Ratio 0.59

ISvada: sglyga tenkinama

Mazgas NR. 10

Robot Structural Analysis Professional 2023

k1 Design of truss node connection

Ratio

EN 1993-1-8:2005/AC:2009 0.60
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M1 RECT axBxd

D1- RECT 80x80xd

D2 RECT 80x80xd

M - SOUA 140 190x5

GENERAL

Connection no.: 10
Connection name: Tube
Structure node: 105

Structure members: 123, 131, 132, 140

GEOMETRY
MEMBERS
Chord Diagonal 1 Diagonal 2 Post
Member no.: 123 132 131 140
Section: SQUA 140x140x5 RECT 80x60x4 RECT 80x60x4 RECT 80x60x4
h 140 60 60 60 mm
be 140 80 80 80 mm
ty 5 4 4 4 mm
te 5 4 4 4 mm
r 5 4 4 4 mm
Material: S 355 S 355 S 355 S 355
fy 355.00 355.00 355.00 355.00 MPa
fy 470.00 470.00 470.00 470.00 MPa
Angle 0 0.0 52.3 51.6 90.0 Deg
Length 1 13132 3069 3021 2397 mm
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OFFESET
e = 36  [mm] Offset
SPACINGS
O1= 15 [mm] Spacing of 1st diagonal
02= 16 [mm] Spacing of 2nd diagonal
WELDS
ad= 3 [mm] Thickness of welds of diagonals and posts
LOADS

Case: 71: ULS/61=1*1.35 + 5*0.78 + 4*1.30 1*1.35+5*0.78+4*1.30

CHORD

Notea= 479.93 [kN] Axial force

Mo1,ed = 0.10 [kN*m] Bending moment
Nozed = 551.32 [KN]  Axial force

Moz,ed = 0.11 [kN*m] Bending moment
DIAGONAL 1

Ni = 80.71  [kN]  Axial force

M = 0.01 [kN*m] Bending moment
DIAGONAL 2

N = -35.16  [kN]  Axial force

M2 = 0.01 [kN*m] Bending moment
PosT

N3 = -35.34 [kN] Axial force

Ms = 0.01 [kN*m] Bending moment

Shear forces were not included in the connection verification. The connection was designed as a truss node.

RESULTS

CONSIDER NON-AXIAL CONNECTION OF MEMBERS IN THE NODE

Mo = -2.60 [kN*m] Additional moment from eccentric connection of members Mo = (No2-No1) * eo
SEJiILi=632274.74 [KN*m] Overall connection stiffness

AMoy = -1.04 [kN*m] Additional moment in the chord

AMo2 = -1.04 [kN*m] Additional moment in the chord

AM2 = -0.16 [kN*m] Additional moment in the diagonal

AM1 = -0.16 [kN*m] Additional moment in the diagonal

AM3 = -0.20 [kN*m] Additional moment in the diagonal

CAPACITY VERIFICATION EUROCODE 3: EN 1993-1-8:2005
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Yms = 1.00 Partial safety factor [Table 2.1]
FAILURE MODES FOR JOINTS (RHS CHORD [Table 7.12] for Nira and [Table 7.14] for
MEMBERS) MiRrd

GEOMETRICAL PARAMETERS

p= 0.50 Coefficient taking account of geometry of connection members 8 =(bz+hz+bi+hi+bs+hs)/(6*bo) [1.5 (6)]
y= 14.00 Coefficient taking account of geometry of the chord v = bo/(2*to) [1.5 (6)]
kn= 1.00 Coefficient taking account of stresses in the chord kn=1.0

TUBE CHORD FACE FAILURE

DIAGONAL 2

N2rd = 188.46 [kN] Compression capacity N2,rd = [8.9*kn*fyo*to2*\y/siN(02)] *Blyms
[N2| = N2,rd |-35.16| < 188.46 verified (0.19)
M2rda = 2.58 [kN*m] Bending resistance Mard = kn*fyo*to2*h2*[1/(2*n) + 2/N[1-B] + n/(1-B)] / yms
[M2+AM2| £ M2 rd |-0.15| < 2.58 verified (0.06)
N2/N2,rd + (