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v KRl
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Varianta €. 4:
- prosty nosnik, osova vzdalenost stropnic b=30m

Zatizeni:

Stalé:

gerstvy beton tl. 111,0 mm gk =0,111*26 = 2,87 kN/m?
Proménné:
Uzitné ax = 1,5 kN/m?
Celkové zatizeni (bez vlastni tihy TR plechu):

foo = 2,87 + 1,5 = 4,37 kN/m?

fog = 1,35%2,87 + 1,5*1,5 = 6,13 kN/m?

Technicky list:
B T92 P/305
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Posouzeni:
i

fog = 6,13 KN/M? < Qea = 14,39 kKN/m? ... vyhovuje
fo = 4,37 KN/M? < Qe = 4,96 KN/m? ... odpovida prihybu 1/300

Navrh:
Trapézovy plech T92 P/305/1,5 mm, ocel $320.

str. ©
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zatézovaci §itka stropnic:
b=30m

fya= 235 MPa
E= 210000 MPa
W= 10,142 kN/m

Pzn. ZatiZzeni snéhem dale
y neuvazovano,

jeﬁ(oijemenslr\eitﬁv;é.

235 MPa
210000 MPa

Bc. Martina Prochazkova
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3.2.3.1) Névrh ice -

Montézni stadi
Zatizeni stalé
GekN/m] Y5  ga (kN/m]
- betonova deska ti. 120mm  0,12°26"3,0 9,36 135 1284
- tr. plech 0,14'3,0 0,42 1,35 057
- vl. tiha nosniku (odhad) 0.362 1.35 0.49
Ig 10,142 13,69
Zatizeni proménné
9k (kN/m] Y ga [kN/m]
- montazni zatizeni pfi betonazi 0,75%3,0 225 15 3375
- zvétSené montazni zatizeni  1,5°3.0 45 15 6.75
délka stropnice L: &m u2= 3m
zatéZovaci Sitka B 3m
1 L L
Rea =§-94~L’-+qax-z:%z-; =
Mea = Rea-5~ o33~ 9033 §~ 88191 kNm
=Y,
Wonin = g 375279,89 mm3

NAVRH: IPN 240 m= 36,2 kg/m

A= 4610 mm2

Woiy = 412000 mm3

W= 354000 mm3

k= 42500000 mm4

oz = 2233 mm2

12 mm ......nutno potitat s rybnikovym efektem

19,2 mm

Pfidavné zatiZeni od rybnikového efektu:

8 =07.5= 13,4 mm
Age=80.8.26= 1,047 kN/m
Aga =gk Y= 1,41 kKN/m

Profil IPN 240 vyhovi v montéZnim stadiu.

Provozni stadium
Zatizeni stale
i (kN/m]  ¥g 4 [kN/m]
- skiadba strechy 34°30 102 135 1377
- betonova deskatl. 120mm  0,12°2530 900 135 12,15
- tr. plech 0,14°30 042 135 057
- vi. tiha nosniku 0542 135 073
Tg 20,162 27,22
Zatizeni proménné
Qi [kN/m] _¥g _ qa (kN/m]
- uzitné 0,75°3.0 225 15 3375
snih 056'30 168 15 252
gk + Gx= 22,412 KN/m
ga+ qa= 30,594 kN/m
Mea = 1/8.(ga* 9a) - L = 137,672 kNm
Vea=3-(ga*4a) L= 91,781 kN
Wit = 228=
T e 585 836,81 mm3
NAVRH: IPN 300 m= 54,2 kg/m
A= 6900 mm2
Wpiy = 762000 mm3
W, = 653000 mm3




Q=

zatizeni od efektu:
8, =07.86= 13,4 mm
Agy=8,.8.26= 1,047 kN/m
Aga =49k Vg = 1,41 kN/m

Mea2=1/8.4q4 . L2 = 6,36 kNm

23,83 kN/m

Zavér:
Navrzen nosnik IPN 300, ocel $235, osova vzdalenost stropnic 3,0 m.

Katedra ocelovych a dfevénych konstrukci
Dum pro seniory
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zatézovaci $itka stropnic:
b=30m i [kN/m] Yo gq [kN/m]
- betonové deska tl. 120mm  0,12°26"3,0 9,36 135 1264
- tr. plech 0,153,0 0.45 1,35 061
- vl. tiha nosniku (odhad) 0.48 1,35 0,65
Ig 10,29 13,89
tizeni
i [kN/m] ¥, [kN/m]
- montézni zatiZzeni pfi betonazi 0,75"3.0 225 15 3375
- zvétdené monta3ni zatizeni  1,5°3.0 45 1.5 6,75
délka stropnice L: 6m u2= 3m
zatézovaci $itka B: 3m
1 L L
Rea =5-8a-L+ Qa3 +3a23= 56,862 kN
L LL L (L L LL
fya= 235 MPa Mea = Rea-5— gag-3~ aryg: (;+§) ~Qaz3g= 89,090 kNm
E= 210000 MPa | | ma_
min =T 379105,85 mm3
NAVRH: IPN240 m= 36,2 kg/m
A= 4610 mm2
Wiy = 412000 mm3
Wy = 354000 mm3
Iy= 42500000 mm4
A = 2233 mm2
o= 1020 kM (6= 5 Er = 19,5 mm > o 12mm  .....nutno poditat s rybnikovym efektem
Pridavné zatizeni od rybnikového efektu:
8, =07.8= 13,6 mm
Age=8,.8.26= 1,062 kN/m
Aqg=Agk -Yg = 1,43 kN/m
i st m
Zatizeni stélé
gy [KN/m] Yo gq kN/m]
- skladba podiahy 2,553,0 765 135 1033
- betonova deska tl. 120 mm 0,12%25*3,0 9,00 1,35 12,15
- tr. plech 0,1573,0 0,45 1,35 061
- vi. tiha nosniku 0,68 1,35 0,92
To 17,78 24,00
Zatizeni proménné
Qi [KN/m] ¥ [kN/m]
- uzitné 3,030 ) 15 135
- premistiteiné pficky 1,230 36 15 54
gk + Q= 30,380 kN/m
Ga + 9a= 42,903 kN/m
Mgy, =1/8.(ga* 9a) L= 193,064 kNm
Vea=3-(9a+9a) - L= 128,709 kN
fya= 235 MPa
E= 210000 MPa  Me_
Wmin = 70 821546,81 mm3
NAVRH: IPN 320 m= 61 kg/m
= 7770 mm2
Woiy= 914000 mm3
W, = 782000 mm3
Iy= 125100000 mm4
A= 3926 mm2

Bc. Martina Prochézkova str. 3




O= 10,29 kN/m
L= 6m
Q= 31,81 kN/m
L= 6m
E= 210 GPa

Prishvb od montazniho zatizeni:
S 19,5 mm > ey

S 12mm . nutno pogitat s rybnikovym efektem

Pidavné zatizeni od rybnikového efektu:

5,=07.5= 136 mm
Aqi=5;.8.26= 1,062 KN/m
Aga=Agy . Yg= 1,43 KNIm

Mea2=1/8.A9q. 2= 6,45 kNm

Prihyb od staléhoa énného zatizeni:
=St
38 EJ

Zaver:

nosnik IPN 320, ocel $235, osova vzdalenost stropnic 3,0 m.

Bc. Martina Prochézkova

str. {O




zatéZovaci $ifka stropnic:
b=30m
fya= 235 MPa
E= 210000 MPa
o= 10,29 kN/m
fya= 235 MPa
= 210000 MPa

Bc. Martina Prochézkové

|3.2.5.1) Navrh nes né
Montézni stadium
Zatizeni stalé

- betonovéa deska ti. 120 mm

nice - ha (IPN

gi [KN/m] _ Yg _ gq [kN/m]
0,12"26"3,0 9,36 135 12864

5 gelt

5= —

384 ' Eldy = 195

85,=07.85= 136
Aqi=85.8B.26= 1,062
Agy=Agy . Yg = 1,43

- tr. plech 0,15*3,0 045 1,35 061
- vi. tiha nosniku (odhad) 048 135 065
Ig 10,29 13,89
ZatiZeni proménné
gk [kN/m]  ¥g  gq [kN/m]
- azni zatizeni pii azi 0,75%3,0 2,25 1,5 3,375
- zvét§ené montasni zatizeni _ 1,5*3,0 45 1,5 675
délka stropnice L: 6m 2= 3m
zatézovaci $itka B: 3m
1 '3 L
Rea =5-9a-L+qa1-7+ a2 3= 56,862 kN
L LL L L L L
Mea = Rea-5 = ga-5-7~ 9ar-g- (; + 5) —9a2-3-g= 89,090 kNm
Wipin = Sed =
min = 7= 379105,85 mm3
NAVRH: IPN 240 m = 36,2 kg/m
= 4610 mm2
Wiy = 412000 mm3
Wy, = 354000 mm3
Iy= 42500000 mmé4
Ay = 2233 mm2

t,

mm > = 12 mm

10

Pfidavné zatiZzeni od rybnikového efektu:

mm
kN/m
kN/m

Profil IPN 240 vyhovi v montaZnim stadiu.

Provozni stadium
Zatizeni stalé

gi[kN/m] Y9  gq [kN/m]
- skladba podiahy 2,55'3,0 7,65 135 1033
- betonova deska tl. 1220 mm  0,12°25*3,0 9,00 135 1215
- tr. plech 0,15"3,0 0,45 1,35 0,61
- vl. tiha nosniku 0,68 1,35 0,92
g 17,78 24,00
Zatizeni proménné

G kN/m] g ga[kN/m]
- uzitné 5,0"3,0 15 1.5 225
- premistiteiné pficky 1,2'3.0 36 15 54

gk + qx = 36,380 kN/m
ga + 94 = 51,903 kN/m

Mgg =1/8.(ga* qa) -.L* = 233,564 kNm
Vea=3-(a+qa) - L= 155,709 kN
W = E'—‘ =

min " 993 887,23 mm3
NAVRH: IPN 340 m= 68,1 kg/m
A= 8670 mm2
Wory = 1080000 mm3

Katedra ocelovych a dievénych konstrukci
Dum pro seniory
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Be. Martina Prochézkovi
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W, = 924000 mm3
k= 157000000 mm4
Avz = 4427 mm2

Prihyb od i ni:
1020 kNm (5= 5572 = 19,5 mm > ety - 2Zmm nutno po&itat s rybnikovym efektem
6m
Pfidavné zatizeni od rybnikového efektu:
8,=07.8= 13,6 mm
Aqy=80.B.26= 1,062 kN/m
Aqa=Aqy - Yg = 1,43 KN/m
Meqz=1/8.4q4. L% = 6,45 kNm
Profil IPN 340 ml na Unosnost
Prihyb od veskerého stalého a proménného zatizeni:
5= 5wl
e kum (8% FT 0 M84mm < Ugso= | 2emm . OK
6m
210 GPa Prii Vi
Zaver:

Navrzen nosnik IPN 340, ocel S235, osova vzdalenost stropnic 3,0 m.

s 4L
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ANGELINA

vV 3.03

PRELIMINARY DESIGN REPORT

Spfazeny pruvlak - stfecha

Warning

This preliminary report contains results that may be used at a predesign stage only.
A final design of an ANGELINA beam requires more complex calculations that can be based on a finite element modeling.

User

Company

Project

Beam Ident : Sprazeny praviak - sttecha

Comment
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ANGELINA

vV 3.03 Sprazeny praviak - strecha

Parameters

General Parameters

Composite Beam
End supports :

Horizontal span length :

Total number of openings :

Dimensions of the openings :
Height :
Length of the sinusoide :
Length of the flat part :

Web post width :
Spacing between openings center :

End web posts widths :

Mass of steel beam :

Mass of concrete slab :

Total mass of the beam :

Total paint surface :

Paint surface (without upper face) :

Massiveness :
Massiveness (without upper face) :

Checking of the ANGELINA scope

Spacing cutting / flange inner face :
Spacing cutting / web-flange root :
Dimensions of an opening :

Web slenderness :

Position of the beam

The studied beam is an intermediate beam.

Spacing of the beam

Width for the calculation of the surface loads supported by the beam :

on the left side :
on the right side :
Total width :

No slab opening near the beam

Lateral restraint

Concentrated lateral restraints :

- to the adjacent left beam :
- to the adjacent rigth beam :

Simply supported beam

L=12,00m
n=16

a; = 300,0 mm
s =200,0 mm
w, = 150,0 mm

Wy =W, = 150,0 mm

e=2s+w, +w, =700,0 mm

Wengi =4750mm Wy =475,0mm

m = 2944 kg

m = 19800 kg (Slab width = 6,000 m)
m = 22744 kg

S=24,32m2

S'=20,60 m2

M=64,85m"1

M’ =54,93 m

d = 56,00 mm >50,00 mm OK

d =29,00 mm >210,00mm OK
(2b+w)/a = 1,83 <5,00 OK

h, /t,=17,05 <124,0g,, = 100,9 OK

L, =6,000m I I
L,=6,000m -

d, =3,000m
d, =3,000m
d, +d, =6,000m

x (m) Lateral restraints
[ 1 0,0 Both flanges Origin section |
31/12/2016 Software use conditions apply 2/33
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ANGELINA

vV 3.03 SprazZeny pruvlak - strecha
x (m) Lateral restraints
2 3,000 Both flanges
3 6,000 Both flanges
4 9,000 Both flanges
5 12,00 Both flanges End section
31/12/2016 Software use conditions apply 31733
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ANGELINA

V 3.03 Sprazeny pruvlak - stiecha

Cross-section Upper chord Lower chord
Base profile HE 300 M HE 300 M
Grade | S355 JR/JO/J2/K2 | S355 JRIJO/J2/K2
h, (mm) 340,0 340,0
b; (mm) 310,0 310,0
t; (mm) 39,0 39,0
t, (mm) 21,0 21,0
r. (mm) 27,0 27,0
3
: 310,0 3 o
— i
| ©
W s 3 (_—‘I =
n -
&
o
H »H S| w
S N H S |3 H |18
o |o o |o °
=
o
o _L_ ’— E o
JL JL . I =
310,0
ij‘ ss-section at web-poslt Cross-section at opening no 1
Cross-section properties Gross section Net section
Area (cm?2) 3346 2716
Position of the centroid (mm) 245,0 245,0
Inertia fyy (cm*4) 137996 133280
Inertia /zz (cm*4) 19409 19386

31/12/2016

Software use conditions apply

4/33

a
1%




ANGELINA

vV 3.03 Sprazeny praviak - strecha
Slab
Parameters Slab with profiled steel sheeting (ribs parallel to the beam)

Construction stage

Concrete

Profiled steel sheeting

Connectors

Total depth : E =140,0 mm

No propping - verification of the steel beam in the construction phase

Class : C25/30

Density : 2500 kg/m3
Shrinkage : 300 x10
Properties : fu= 25,00 MPa

fum = 2,565 MPa
Eyn = 31476 MPa
Short term : CEq =6,67
Long term : CEq =20,02

Modular ratios :

Custom sheeting

Dimensions b, = 66,0 mm b,= 184,0 mm
e=  250,0 mm h= 60,0 mm
Profiled sheet without holes
CUSTOM
b2

—s

A 40 4 4

e b1

Figure 2 : Steel sheeting of the slab

TRW Nelson KB 7/8"-100 d=  22,0mm h=
f,= 350MPa £ =

100,0 mm
450 MPa

Warning: the height of the studs doesn't fulfill the requirements of EN 1994-1-1,

but remains inside ANGELINA scope.

Connectors arrangement 1 zone of connection between the two ends :

One row of connectors every 200,0 mm
60 studs on the upper flange

31/12/2016
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ANGELINA

v 3.03 Sprazeny pruvlak - stiecha

Load cases

Permanent loads (G)

Dead load : 2,41 kN/m
Arising from : Mass of the steel beam : 2944 kg
Reactions at supports : Leftend : Ry, = 14,44 kN
Right end : Rg, = 14,44 kN
Live loads 1 (Q1)
Psi factor o = 1,00
Concentrated loads : Location Intensity Orientation
x (m) F (kN)
1 0,0 67,50 Vertical
2 3,000 135,0 Vertical
3 6,000 135,0 Vertical
4 9,000 135,0 Vertical
5 12,00 67,50 Vertical
Reactions at supports : Leftend : Rei ™ 270,00 kN
Right end : Rg, = 270,00 kN
Live loads 2 (Q2)
Psi factor o = 1,00
Concentrated loads : Location Intensity Orientation
X (m) F (kN)
1 0,0 6,750 Vertical
2 3,000 13,50 Vertical
3 6,000 13,50 Vertical
4 9,000 13,50 Vertical
5 12,00 6,750 Vertical
Reactions at supports : Leftend : Rpy = 27,00 kN
Right end : Rg, = 27,00 kN
Warning

The local effects under the concentrated loads are not taken into account by ANGELINA piece of software

Partial factors

Factors on the loads : Yoswp = 1,350
Yeint = 1,000
1a =1,350
Factors on the resistance : woe = 1,000
31/12/2016 Software use conditions apply 6/33
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ANGELINA

V 3.03 SprazZeny pruviak - strecha
™1 = 1,000
we =1.250
ws = 1,000
W =1,250
Yo =1,500
Steel properties
Both chords
Steel $355 JR/JO/J2/K2
Reduction curve from EC3
Standard EN 10025-2 : 2004
Flange f, | f, (MPa) ‘355|510
Web f, | f, (MPa) 355|510
Cross-section f, | f, (MPa) 355|510
Cross-sectiong 0,814
Databases 2015-03
Load combinations
Ultimate Limit States us = 135G + 1,35Q1
Serviceability Limit States S1= 100G + 1,00Q1
S5= 1,00 Q2
Construction Ultimate Limit States No combination

Construction Serviceability Limit States ~ No combination

31/12/2016 Software use conditions apply 7133
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L 700,0
N A A N
x=750,0 x = 1450,0 x=2150,0 x = 2850,0
L o A
x=1100,0 x =1800,0 x = 2500,0 x = 3200,0
Span length = 12,00 m i
il
MAIN SECTIONS
i i 1 14 i
Section no 1 Section no 3 Section ipn no 7 Sectiof nno 11 |Section no 17
x=0,0 x =475,0 x=1025p 1175,0 x = 17R5p- 1875,0 x=3125,p
End
ection no 2 Section no 4 |Section no 8 Section no 10 Section no 12 Section no 14 Section no 16 Section no 18
x=2375 x=750,0 x = 1450,0 X =1800,0 x=2150,0 x =2500,0 X = 2850,0 x = 3200,0
Cell Cell Web post Cell Web post Cell Web post
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ANGELINA

vV 3.03

/ \
0 < S rd -
8 g /,/ 9 \\
\ \
//::!. = e r\\\ /.,I. n|l||v\\\\
L 700,0 1
A A A N A
x = 3550,0 x = 4250,0 X =4950,0 x = 5650,0 x =6350,0
5 = 5 5
x =3900,0 X = 4600,0 x = 5300,0 x = 6000,0 x = 6700,0
Span length = 12,00 m
1
MAIN SECTIONS
1 1 a9 i ! 1 it i
18 Section no 20 Segtion noR2 Section no 24 Seftion noR6 Section no 28 ttion no B0 Section no 32 Segtion no 34 Segtion no 38
D x = 3550,0 x|= 3900, x = 4250,0 X|= 4600, x = 4950,0 x|= 5300, x = 5650,0 x|= 6000, x|=6700,0
Cell LY leb pos) Cell leb po: Cell leb pos Cell 'eb pos) ‘eb post
Section no 19 Section|Bedioh no 23 Section|Be@h no 27 Section|Sedoh no 31 Section|8edh no 35 Section no 37
3275,0 x = 38250 3975,0 x = 45250 4675,0 x = 52250 5375,0 x = 5950 §075,0 x = 6625,0
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L 700,0 ]
o+ J
x = 10550,0 x =11260,0
>
x =10900,0
Span length = 12,00 m
MAIN SECTIONS
i 1 i i)
[Section no 60 Segtion no 62 [Section no 64 Section no 66
x = 10550,0 X ¥ 10900{0 x=11250,0 x=11762,5
Cell \\Veb po Cell
Section|Betion no 63 Section no 65 Section no 67
x=10275,0 x = 10826:010975,0 x=11525,0 x =12000,0
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ANGELINA

vV 3.03

Sprazeny praviak - stfecha

Plastic properties of the composite sections at opening sections

Steel resistance : Fgy. = 9641 kN

Open.| X Leoncrete Fsiab Fconnec ZpNa Mgy N top Nin bot Nsiap
(m) (m) (kN) (kN) (mm) (kNm) (kN) (kN) (kN)

1 0,750 1,000 1133 332,0 4173 2199 4488 -4821 332,0
2 1,450 1,933 2191 581,0 4334 2247 4239 -4821 581,0
3 2,150 2,867 3249 913,1 447 4 2307 3907 -4821 913,1
4 2,850 3,000 3400 1162 451,5 2346 3658 -4821 1162
5 3,550 3,000 3400 1494 453,0 2394 3326 -4821 1494
6 4,250 3,000 3400 1743 454 1 2429 3077 -4821 1743
7 4,950 3,000 3400 2075 4556 2472 2745 -4821 2075
8 5,650 3,000 3400 2324 456,8 2502 2496 -4821 2324
9 6,350 3,000 3400 2324 456,8 2502 2496 -4821 2324
10 7,050 3,000 3400 2075 455,6 2472 2745 -4821 2075
1 7,750 3,000 3400 1743 454 1 2429 3077 -4821 1743
12 8,450 3,000 3400 1494 453,0 2394 3326 -4821 1494
13 9,150 3,000 3400 1162 451,5 2346 3658 -4821 1162
14 9,850 2,867 3249 913,1 447 4 2307 3907 -4821 913,1
15 10,55 1,933 2191 581,0 4334 2247 4239 -4821 581,0
16 11,25 1,000 1133 332,0 417.3 2199 4488 -4821 332,0

Note : The location of the Plastic Neutral Axis is indicated from the bottom of the section

31/12/2016

Software use conditions apply
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ANGELINA

Vv 3.03

Sprazeny pravilak - stfecha

INTERNAL FORCES AND MOMENTS

Under elementary load cases

Permanent loads (G)

Reactions at supports : Leftend : Ry, = 14,44 kN
Right end : Rg, = 14,44 kN
Maximum moment : Mpiax= 43,32 kNm in section no 34

Maximum shear force :

Vpax= -14,44 kN in section no 1

X (m) M (kNm) V, (kN) Vg (kN) N, (kN) Ng (kN)
1 0,000 0,00 - -14,44 - 0,0
2 0,238 3,36 -13,87 -13,87 0,0 0,0
3 0,475 6,59 -13,30 -13,30 0,0 0,0
4 0,750 10,15 -12,64 -12,64 0,0 0,0
5 1,025 13,54 -11,97 -11,97 0,0 0,0
6 1,100 14,43 -11,79 -11,79 0,0 0,0
7 1,175 15,31 -11.61 -11,61 0,0 0,0
8 1,450 18,41 -10,95 -10,95 0,0 0,0
9 1,725 21,33 -10,29 -10,29 0,0 0,0
10 1,800 22,09 -10,11 -10,11 0,0 0.0
11 1,875 22,85 -9,93 -9,93 0,0 0,0
12 2,150 25,48 -9,27 -9,27 0,0 0,0
13 2,425 27,94 -8,60 -8,60 0,0 0,0
14 2,500 28,58 -8,42 -8,42 0,0 0,0
15 2,575 29,20 -8,24 -8,24 0,0 0,0
16 2,850 31,38 -7,58 -7,58 0,0 0,0
17 3,125 33,37 -6,92 -6,92 0,0 0,0
18 3,200 33,89 -6,74 -6,74 0,0 0,0
19 3,275 34,39 -6,56 -6,56 0,0 0,0
20 3,550 36,10 -5,90 -5,90 0,0 0,0
21 3,825 37,63 -5,23 -5,23 0,0 0,0
22 3,900 38,01 -5,05 -5,05 0.0 0,0
23 3,975 38,39 -4.87 -4,87 0,0 0,0
24 4,250 39,64 -4,21 -4,21 0,0 0,0
25 4,525 40,70 -3,55 -3,55 0,0 0,0
26 4,600 40,96 -3,37 -3,37 0,0 0,0
27 4,675 41,21 -3,19 -3,19 0,0 0,0
28 4,950 41,99 -2,53 -2,53 0,0 0,0
29 5,225 42,60 -1,87 -1,87 0,0 0,0

31/12/2016

Software use conditions apply
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ANGELINA

vV 3.03 Sprazeny pruvlak - strecha
x (m) M (kNm) V. (kN) Vg (kN) N, (kN) Ng (kN)
30 5,300 42,73 -1,68 -1,68 0,0 0,0
31 5,375 42,85 -1,50 -1,50 0,0 0,0
32 5,650 43,17 -0,84 -0,84 0,0 0,0
33 5,925 43,31 -0,18 -0,18 0,0 0,0
34 6,000 43,32 0,00 0,00 0,0 0,0
35 6,075 43,31 0,18 0,18 0,0 0,0
36 6,350 43,17 0,84 0,84 0,0 0,0
37 6,625 42,85 1,50 1,50 0,0 0,0
38 6,700 42,73 1,68 1,68 0,0 0,0
39 6,775 42,60 1,87 1,87 0,0 0,0
40 7,050 41,99 2,53 2,53 0,0 0,0
41 7,325 41,21 3,19 3,19 0,0 0,0
42 7,400 40,96 3,37 3,37 0,0 0,0
43 7,475 40,70 3:65 3,55 0,0 0,0
44 7,750 39,64 4,21 4,21 0,0 0,0
45 8,025 38,39 487 4,87 0,0 0,0
46 8,100 38,01 5,05 5,05 0,0 0,0
47 8,175 37,63 5,23 5,23 0,0 0,0
48 8,450 36,10 5,90 5,90 0,0 0,0
49 8,725 34,39 6,56 6,56 0,0 0,0
50 8,800 33,89 6,74 6,74 0,0 0,0
51 8,875 33,37 6,92 6,92 0,0 0,0
52 9,150 31,38 7,58 7,58 0,0 0,0
53 9,425 29,20 8,24 8,24 0,0 0,0
54 9,500 28,58 8,42 8,42 0,0 0,0
55 9,575 27,94 8,60 8,60 0,0 0,0
56 9,850 25,48 9,27 9,27 0,0 0,0
74 10,125 22,85 9,93 9,93 0,0 0,0
58 10,200 22,09 10,11 10,11 0,0 0,0
59 10,275 21,33 10,29 10,29 0,0 0,0
60 10,550 18,41 10,95 10,95 0,0 0,0
61 10,825 15,31 11,61 11,61 0,0 0,0
62 10,900 14,43 11,79 11,79 0,0 0,0
63 10,975 13,54 11,97 11,97 0,0 0,0
64 11,250 10,15 12,64 12,64 0,0 0,0
65 11,525 6,59 13,30 13,30 0,0 0,0
66 11,763 3,36 13,87 13,87 0,0 0,0
67 12,000 0,00 14,44 - 0,0 -
31/12/2016 Software use conditions apply 15/33
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Live loads 1 (Q1)

Reactions at supports : Leftend : Rpy =270,00 kN
Right end : Rg, = 270,00 kN
Maximum moment : Mpyax= 810,0 kNm in section no 34

Maximum shear force :

Viax= 270,0 kN in section no 67

X (m) M (kNm) V, (kN) Vg (kN) N, (kN) Ng (kN)

1 0,000 0,0 - -202,5 - 0,0
2 0,238 48,1 -202,5 -202,5 0,0 0,0
3 0,475 96,2 -202,5 -202,5 0,0 0,0
4 0,750 1519 -202,5 -202,5 0,0 0,0
5 1,025 207,6 -202,5 -202,5 0,0 0,0
6 1,100 2228 -202,5 -202,5 0,0 0,0
7 1,175 237.9 -202,5 -202,5 0,0 0,0
8 1,450 2936 -202,5 -202,5 0,0 0.0
9 1,725 3493 -202,5 -202,5 0,0 0.0
10 1,800 364,5 -202,5 -202,5 0,0 0.0
11 1,875 379,7 -202,5 -202,5 0,0 0,0
12 2,150 435,4 -202,5 -202,5 0,0 0,0
13 2,425 4911 -202,5 -202,5 0,0 0,0
14 2,500 506,3 -202,5 -202,5 0,0 0,0
15 2,575 5214 -202,5 -202,5 0,0 0,0
16 2,850 5771 -202,5 -202,5 0,0 0,0
17 3,125 615,9 -67.5 -67,5 0,0 0,0
18 3,200 621,0 -67,5 -67,5 0,0 0,0
19 3,275 626,1 -67,5 -67,5 0,0 0,0
20 3,550 6446 -67.5 -67,5 0,0 0,0
21 3,825 663,2 -67.5 -67,5 0,0 0.0
22 3,900 668,3 -67.5 -67.5 0,0 0,0
23 3,975 673,3 -67,5 -67,5 0,0 0,0
24 4,250 691.9 -67.5 -67.5 0,0 0.0
25 4,525 7104 -67.5 -67,5 0,0 0.0
26 4,600 715,5 67,5 -67,5 0,0 0,0
27 4,675 720,6 67,5 -67,5 0.0 0,0
28 4,950 7391 -67.5 -67,5 0,0 0,0
29 5,225 757,7 -67.5 67,5 0,0 0,0
30 5,300 762,8 -67,5 -67,5 0,0 0,0
31 5,375 767,8 -67,5 -67,5 0,0 0,0
32 5,650 7864 67,5 -67.5 0,0 0,0
33 5,925 804.9 -67.5 67,5 0,0 0,0

31/12/2016
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ANGELINA
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X (m) M (kNm) V (kN) Vg (kN) N, (kN) Ng (kN)
34 6,000 810,0 67,5 67,5 0,0 0,0
35 6,075 804,9 67,5 67,5 0,0 0,0
36 6,350 786,4 67,5 67,5 0,0 0,0
37 6,625 767.8 67,5 67,5 0,0 0,0
38 6,700 762,8 67,5 67,5 0,0 0,0
39 6,775 7577 67,5 67,5 0,0 0,0
40 7,050 739,1 67,5 67,5 0,0 0,0
41 7,325 720,6 67,5 67,5 0,0 0,0
42 7,400 715,5 67,5 67,5 0,0 0,0
43 7.475 7104 67,5 67,5 0,0 0,0
44 7,750 691,9 67,5 67,5 0,0 0,0
45 8,025 673,3 67,5 67,5 0,0 0,0
48 8,100 668,3 67,5 67,5 0,0 0,0
47 8,175 663,2 67,5 67,5 0,0 0,0
48 8,450 6446 67,5 67,5 0,0 0,0
49 8,725 626,1 67.5 67,5 0,0 0,0
50 8,800 621,0 67,5 67,5 0,0 0,0
51 8,875 6159 67,5 67,5 0,0 0,0
52 9,150 5771 202,5 202,5 0,0 0,0
53 9,425 5214 202,5 202,5 0,0 0,0
54 9,500 506,3 202,5 202,5 0,0 0.0
55 9,575 4911 202,5 202,5 0,0 0,0
56 9,850 4354 202,5 202,5 0,0 0,0
o 10,125 379,7 202,5 202,5 0,0 0,0
58 10,200 364,5 202,5 202,5 0,0 0,0
59 10,275 3493 202,5 202,5 0,0 0,0
60 10,550 2936 202,5 202,5 0,0 0,0
61 10,825 237,9 202,5 202,5 0,0 0,0
62 10,900 2228 202,5 202,5 0,0 0,0
63 10,975 2076 202,5 202,5 0,0 0,0
64 11,250 151,9 202,5 202,5 0,0 0,0
65 11,525 96,2 202,5 202,5 0,0 0,0
66 11,763 48,1 202,5 202,5 0,0 0,0
67 12,000 0,0 202,5 - 0,0 -
31/12/2016 Software use conditions apply 17133
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Live loads 2 (Q2)

Reactions at supports : Leftend : Ray = 27,00 kN
Right end : Rg, =27,00 kN
Maximum moment : Mpax= 81,00 kNm in section no 34
Maximum shear force : Vax= 27,00 kN in section no 67
x (m) M (kNm) V, (kN) Vg (kN) N, (kN) Ng (kN)
1 0,000 0,00 - -20,25 - 0,0
2 0,238 4,81 -20,25 -20,25 0,0 0,0
3 0,475 9,62 -20,25 -20,25 0,0 0,0
4 0,750 15,19 -20,25 -20,25 0,0 0,0
5 1,025 20,76 -20,25 -20,25 0,0 0,0
6 1,100 22,28 -20,25 -20,25 0,0 0,0
7 1,175 23,79 -20,25 -20,25 0,0 0,0
8 1,450 29,36 -20,25 -20,25 0,0 0,0
9 1,725 34,93 -20,25 -20,25 0,0 0.0
10 1,800 36,45 -20,25 -20,25 0,0 0,0
1 1,875 37,97 -20,25 -20,25 0,0 0,0
12 2,150 43,54 -20,25 -20,25 0,0 0,0
13 2,425 49,11 -20,25 -20,25 0.0 0,0
14 2,500 50,63 -20,25 -20,25 0,0 0,0
15 2,575 52,14 -20,25 -20,25 0,0 0,0
16 2,850 57,71 -20,25 -20,25 0,0 0,0
17 3,125 61,59 -6,75 -6,75 0,0 0,0
18 3,200 62,10 -6,75 -6,75 0,0 0.0
19 3,275 62,61 -6,75 -6,75 0,0 0,0
20 3,550 64,46 -6,75 -6,75 0,0 0.0
21 3,825 66,32 -6,75 -6,75 0.0 0,0
22 3,900 66,83 -6,75 -6,75 0,0 0,0
23 3,975 67,33 -6,75 -6,75 0,0 0,0
24 4,250 69,19 -6,75 -6,75 0,0 0,0
25 4,525 71,04 -6,75 6,75 0,0 0,0
26 4,600 71,55 -6,75 -6,75 0,0 0,0
27 4,675 72,06 6,75 -6,75 0,0 0,0
28 4,950 73,91 -6,75 -6,75 0,0 0,0
29 5,225 7577 6,75 -6,75 0,0 0,0
30 5,300 76,28 -6,75 -6,75 0,0 0,0
31 5,375 76,78 -6,75 8,75 0,0 0,0
32 5,650 78,64 -6,75 -6,75 0,0 0,0
33 5,925 80,49 -6,75 -6,75 0,0 0,0
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V3.03 Sprazeny praviak - stfecha
x (m) M (kNm) V, (kN) Vg (kN) N, (kN) Ng (kN)
34 6,000 81,00 -6,75 6,75 0,0 0,0
35 6,075 80,49 6,75 6,75 0,0 0,0
36 6,350 78,64 6,75 6,75 0,0 0,0
37 6,625 76,78 6,75 6,75 0,0 0,0
38 6,700 76,28 6,75 6,75 0,0 0,0
39 6,775 75,77 6,75 6,75 0,0 0,0
40 7,050 73,91 6,75 6,75 0,0 0,0
41 7,325 72,06 6,75 6,75 0,0 0,0
42 7,400 71,55 6,75 6,75 0,0 0,0
43 7,475 71,04 6,75 6,75 0,0 0,0
44 7,750 69,19 6,75 6,75 0,0 0,0
45 8,025 67,33 6,75 6,75 0,0 0,0
46 8,100 66,83 6,75 6,75 0,0 0,0
47 8,175 66,32 6,75 6,75 0,0 0,0
48 8,450 64,46 6,75 6,75 0,0 0,0
49 8,725 62,61 6,75 6,75 0,0 0,0
50 8,800 62,10 6,75 6,75 0,0 0,0
51 8,875 61,59 6,75 6,75 0,0 0,0
52 9,150 &7.71 20,25 20,25 0,0 0,0
53 9,425 52,14 20,25 20,25 0,0 0,0
54 9,500 50,63 20,25 20,25 0,0 0,0
55 9,575 49,11 20,25 20,25 0,0 0,0
56 9,850 43,54 20,25 20,25 0,0 0,0
57 10,125 37,97 20,25 20,25 0,0 0,0
58 10,200 36,45 20,25 20,25 0,0 0,0
59 10,275 34,93 20,25 20,25 0,0 0,0
60 10,550 29,36 20,25 20,25 0,0 0,0
61 10,825 23,79 20,25 20,25 0,0 0,0
62 10,900 22,28 20,25 20,25 0,0 0,0
63 10,975 20,76 20,25 20,25 0,0 0,0
64 11,250 15,19 20,25 20,25 0,0 0,0
65 11,525 9,62 20,25 20,25 0,0 0,0
66 11,763 4,81 20,25 20,25 0,0 0,0
67 12,000 0,00 20,25 - 0,0 -
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vV 3.03 SprazZeny priviak - stfecha
Self weight (g)
Reactions at supports : Leftend : Ry, = 14,44 kN
Right end : Rg, = 14,44 kN
Maximum moment : Mysax= 43,32 kNm in section no 34
Maximum shear force : Viax= 14,44 kN in section no 1
x (m) M (kNm) V, (kN) Vg (kN) N, (kN) Ny (kN)
1 0,000 0,00 - -14,44 - 0,0
2 0,238 3,36 -13,87 -13,87 0,0 0,0
3 0,475 6,59 -13,30 -13,30 0,0 0,0
4 0,750 10,15 -12,64 -12,64 0,0 0,0
5 1,025 13,54 -11,97 -11,97 0,0 0,0
6 1,100 14,43 -11,79 -11,79 0,0 0,0
7 1,175 15,31 -11,61 -11,61 0,0 0,0
8 1,450 18,41 -10,95 -10,95 0,0 0,0
9 1,725 21,33 -10,29 -10,29 0.0 0,0
10 1,800 22,09 -10,11 -10,11 0,0 0,0
1 1,875 22,85 -9,93 -9,93 0,0 0,0
12 2,150 25,48 -9,27 -9,27 0,0 0,0
13 2,425 27,94 -8,60 -8,60 0,0 0,0
14 2,500 28,58 -8,42 -8,42 0,0 0,0
15 2,575 29,20 -8,24 -8,24 0,0 0,0
16 2,850 31,38 -7,58 -7,58 0,0 0,0
17 3,125 33,37 -6,92 -6,92 0,0 0,0
18 3,200 33,89 -6,74 -6,74 0,0 0.0
19 3,275 34,39 -6,56 -6,56 0,0 0,0
20 3,550 36,10 -5,90 -5,90 0,0 0,0
21 3,825 37,63 -5,23 -5,23 0,0 0,0
22 3,900 38,01 -5,05 -5,05 0,0 0,0
23 3,975 38,39 -4.87 -4,87 0,0 0,0
24 4,250 39,64 -4.21 -4.21 0,0 0,0
25 4,525 40,70 -3,55 -3,55 0,0 0,0
26 4,600 40,96 -3,37 -3,37 0,0 0,0
27 4,675 41,21 -3,19 -3,19 0,0 0,0
28 4,950 41,99 -2,53 -2,53 0,0 0,0
29 5,225 42,60 -1,87 -1,87 0,0 0,0
30 5,300 42,73 -1,68 -1,68 0,0 0,0
31 5,375 42,85 -1,50 -1,50 0,0 0,0
32 5,650 43,17 -0,84 -0,84 0,0 0,0
33 5,925 43,31 -0,18 -0,18 0,0 0,0
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vV 3.03 SpraZeny praviak - stfecha
X (m) M (kNm) V, (kN) Vg (kN) N, (kN) Ng (kN)
34 6,000 43,32 0,00 0,00 0,0 0,0
35 6,075 43,31 0,18 0,18 0,0 0,0
36 6,350 43,17 0,84 0,84 0,0 0,0
37 6,625 42,85 1,50 1,50 0,0 0,0
38 6,700 42,73 1,68 1,68 0,0 0,0
39 6,775 42,60 1,87 1,87 0,0 0,0
40 7,050 41,99 253 253 0,0 0,0
41 7,325 41,21 3,19 3,19 0,0 0,0
42 7,400 40,96 3,37 3,37 0,0 0,0
43 7,475 40,70 3,55 3.55 0,0 0,0
44 7,750 39,64 4,21 4,21 0,0 0,0
45 8,025 38,39 4,87 4,87 0,0 0,0
46 8,100 38,01 5,05 5,05 0,0 0,0
47 8,175 37,63 5,23 5,23 0,0 0,0
48 8,450 36,10 5,90 5,90 0.0 0,0
49 8,725 34,39 6,56 6,56 0,0 0,0
50 8,800 33,89 6,74 6,74 0,0 0,0
51 8,875 33,37 6,92 6,92 0,0 0,0
52 9,150 31,38 7,58 7,58 0,0 0,0
53 9,425 29,20 8,24 8,24 0,0 0,0
54 9,500 28,58 8,42 8,42 0,0 0,0
55 9,575 27,94 8,60 8,60 0,0 0,0
56 9,850 25,48 9,27 9,27 0,0 0,0
57 10,125 22,85 9,93 9,93 0,0 0,0
58 10,200 22,09 10,11 10,11 0,0 0,0
59 10,275 21,33 10,29 10,29 0,0 0,0
60 10,550 18,41 10,95 10,95 0,0 0,0
61 10,825 15,31 11,61 11,61 0,0 0,0
62 10,900 14,43 11,79 11,79 0,0 0,0
63 10,975 13,54 11,97 11,97 0,0 0,0
64 11,250 10,15 12,64 12,64 0,0 0,0
65 11,525 6,59 13,30 13,30 0,0 0,0
66 11,763 3,36 13,87 13,87 0,0 0,0
67 12,000 0,00 14,44 - 0,0 -
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vV 3.03

SprazZeny priviak - stfecha

Under ULS Combinations (Composite stage)

Us=135G+1,35Q1

Reactions at supports : Leftend : Ry, = 383,99 kN
Right end : Rg, = 383,99 kN
Maximum moment : Myax= 1152 kNm in section no 34

Maximum shear force :

Viax= 384,0 kN in section no 67

x (m) M (kNm) v, (kN) Vg (kN) N, (kN) Ng (kN)
1 0,000 0 . 292,9 = 0,0
2 0,238 69 2921 2921 0,0 0,0
3 0,475 139 2913 291,3 0,0 0,0
4 0,750 219 2904 290,4 0,0 0,0
5 1,025 298 2895 289,5 0,0 0,0
6 1,100 320 2893 289,3 0,0 0,0
7 1175 342 2891 2891 0,0 0.0
8 1,450 421 2882 2882 0,0 0,0
9 1,725 500 287,3 2873 0,0 0,0
10 1,800 522 287.0 287,0 0,0 0,0
1 1,875 543 2868 286.,8 0,0 0,0
12 2,150 622 2859 285,9 0,0 0.0
13 2,425 701 285,0 -285,0 0,0 0,0
14 2,500 722 2847 284,7 0,0 0,0
15 2,575 743 2845 2845 0,0 0.0
16 2,850 821 2836 2836 0,0 0,0
17 3125 877 -100,5 -100,5 0.0 0.0
18 3,200 884 -100,2 -100,2 0,0 0.0
19 3,275 892 -100,0 -100,0 0,0 0,0

20 3,550 919 99,1 99,1 0,0 0,0

21 3,825 946 982 98,2 0,0 0,0

22 3,900 953 97,9 97.9 0,0 0,0

23 3.975 961 977 97,7 0,0 0,0

24 4,250 988 96,8 968 0,0 0.0

25 4525 1014 959 95,9 0,0 0,0

26 4,600 1021 95,7 95,7 0,0 0,0

27 4,675 1028 954 954 0,0 0,0

28 4,950 1055 945 945 0,0 0,0

29 5,225 1080 936 93,6 0,0 0.0

30 5,300 1087 934 934 0,0 0,0

31 5,375 1094 932 932 0,0 0,0
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vV 3.03 Sprazeny pruvlak - stfecha
x (m) M (kNm) V, (kN) Vg (kN) N, (kN) Ng (kN)
32 5,650 1120 -92,3 -92.3 0,0 0,0
33 5,925 1145 914 914 0,0 0,0
34 6,000 1152 -91,1 91,1 0,0 0,0
35 6,075 1145 91,4 91,4 0,0 0,0
36 6,350 1120 92,3 92,3 0,0 0,0
37 6,625 1094 93,2 93,2 0,0 0,0
38 6,700 1087 93,4 93,4 0,0 0,0
39 6,775 1080 93,6 93,6 0,0 0,0
40 7,050 1055 94,5 945 0,0 0,0
41 7,325 1028 95,4 95,4 0,0 0,0
42 7,400 1021 95,7 95,7 0,0 0,0
43 7,475 1014 95,9 95,9 0,0 0,0
44 7,750 988 96,8 96,8 0,0 0,0
45 8,025 961 97,7 97,7 0,0 0,0
46 8,100 953 97.9 97,9 0,0 0,0
47 8,175 946 98,2 98,2 0,0 0,0
48 8,450 919 99,1 99,1 0,0 0,0
49 8,725 892 100,0 100,0 0,0 0,0
50 8,800 884 100,2 100,2 0,0 0,0
51 8,875 877 100,5 100,5 0,0 0,0
52 9,150 821 283,6 283,6 0,0 0,0
53 9,425 743 2845 2845 0,0 0,0
54 9,500 722 2847 284,7 0,0 0,0
55 9,575 701 285,0 285,0 0,0 0,0
56 9,850 622 2859 285,9 0,0 0,0
57 10,125 543 286,8 286.,8 0,0 0,0
58 10,200 522 287,0 287,0 0,0 0,0
59 10,275 500 287,3 287,3 0,0 0,0
60 10,550 421 288,2 288,2 0,0 0,0
61 10,825 342 289,1 2891 0,0 0,0
62 10,900 320 289,3 289,3 0,0 0,0
63 10,975 298 289,5 289,5 0,0 0,0
64 11,250 219 2904 290,4 0,0 0,0
65 11,525 139 2913 2913 0,0 0,0
66 11,763 69 2921 2921 0,0 0,0
67 12,000 0 2929 - 0,0 -
Open.| Sect. N siab Nm,top Nm.bot Vm,slab Vm,wp Vm,bot
(kN) (kN) (kN) (kN) (kN) (kN)
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v 3.03 SprazZeny pruviak - stfecha
Open. Sect. Nm,slab Nm.top Nm.bot Vm.slab Vm,top Vm,bot
(kN) (kN) (kN) (kN) (kN) (kN)
1 = 33,025 446,446 -479,470 -36,197 -127,118 | -127,118
2 8 108,906 794,610 -903,517 -36,197 -125,981 -125,981
3 12 246,264 | 1053,878 |-1300,143 | -36,197 -124,844 | -124,844
4 16 Infilled opening
5 20 573,495 1276,793 | -1850,288 | -36,197 -31,444 -31,444
6 24 708,796 1251,331 | -1960,127 | -36,197 -30,307 -30,307
7 28 885,271 1171,179 | -2056,449 | -36,197 -29,170 -29,170
8 32 Infilled opening
9 36 Infilled opening
10 40 885,271 1171,179 | -2056,449 36,197 29,170 29,170
11 44 708,796 | 1251,331 | -1960,127 36,197 30,307 30,307
12 48 573,495 1276,793 | -1850,288 36,197 31,444 31,444
13 52 Infilled opening
14 56 246,264 | 1053,878 | -1300,143 36,197 124,844 124,844
15 60 108,906 794,610 -903,517 36,197 125,981 125,981
16 64 33,025 446,446 -479,470 36,197 127,118 127,118
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vV 3.03 Sprazeny pruvlak - stifecha

ULTIMATE LIMIT STATES - COMPOSITE ACTION STAGE

Summary of the criteria

Degree of connection

Minimal degree of connection = 0,610

Most unfavorable degree of connection (Comb. U5) : = 0,732 > 0,610 Satisfactory

S = Satisfactory NS = Not satisfactory

Checkings of net sections at openings

Resistance to shear force (Open. no 1 - Comb. U5) : IV max = 0,210 <1 S
Resistance to M+N interaction (Open. no 14 - Comb. U5) : ImNmax = 0323 <1 S
Resistance to M+N+V interaction (Open. no 14 - Comb. U5) : IvNvmax = 0,323 <1 S
Web checkings
According to web slenderness, shear buckling check not required  (h,, /1, <72¢ /)
Posts checkings
Resistance to shear (Post no 1 - Comb. U5) : Tvhmax = 0,547 <1 S
Minimum throat thickness
Intermediate posts (Post no 1 - Comb. U5) : @nin = 5,40 mm
Warning: the throat thickness is assessed by assuming two welds
The total thickness of welds should be at least 10,80 mm
Warning : the throat thickness of the fillet weld must be at least 3 mm (EC3)
Gross sections checkings
Resistance to bending (Post no 8 - Comb. U5) : Tmgmax = 0,387 (Classe 1) <1 S
Resistance to shear (Left end - Comb. U5) : Fgmax = 07 <1 8
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vV 3.03

Sprazeny pruviak - stfecha

ULS Combinations checkings

ULS Combination U5

Minimal degree of connection = 0,610

U5=1,35G+1,35Q1
Degree of connection = 0,732 > 0,610 : Plastic calculation is possible

Verifications in the openings sections

Open. Ty TN Tuny
1 0,210 0,224 0,224
2 0,208 0,266 0,266
3 0,206 0,323 0,323
4 Infilled opening - Checked as a gross section
5 0,052 0,298 0,298
6 0,050 0,311 0,311
7 0,048 0,319 0,319
8 Infilled opening - Checked as a gross section
9 Infilled opening - Checked as a gross section
10 0,048 0,319 0,319
11 0,050 0,311 0,311
12 0,052 0,298 0,298
13 Infilled opening - Checked as a gross section
14 0,206 0,323 0,323
15 0,208 0,266 0,266
16 0,210 0,224 0,224
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vV 3.03 Sprazeny pruvlak - stfecha

Detailed checkings

Stud resistance

w = 1,25

Connection zone no 1 Prq = 83,01 kN
Prgt = 91.23kN Praz = 83.01 kN
a =1,000 k_=0,833

Degree of connexion

ULS Combination n® 5

Maximum moment is obtained in section sd = 34

Xgq = 6,00 m : The left end is the closest one

Lgap =3.00m

Reonnex = 2490,19 kN

Fsteet = 9641,01 kN Feoncrete = 3400,00 kN
Degree of connection 1y = 0,732

Minimal degree of connection

Stud Height hg, =100 mm Diameter d_ =22,0 mm
hs. /d. =4,55
According to EN 1994-1-16.6.1.2 (2) :
Minimal degree for beam with same area of flanges = 0,610
Minimal degree for beam with ratio of areas of flanges equal to 3 = 0,880
Ratio Area of lower flange / Area of upper flange = 1,00
Linear interpolation : Minimum degree of connectionn;, = 0,610

Net section at opening no 1 - Resistance to shear force
Combination U5

Bending moment Mgy = 218,7kNm

Shear forces VEd = -290,4 kN Vedr = -290,4 kN

Axial forces Neg, = 0,0kN Negr = 0,0kN

Shear resistance of the slab VRd.siab = 36,20kN

Shear distribution Vedsb) = -36.20kN Vedsteey = -254.2kN
Vegsabr = -36.20kN Vedsteelr = -254.2KkN

Top chord - Left cantilever arm

Axial force N ed = 446,4kN

Shear force Vin.ed = 127,1kN

Location section / post Xgec = 206,3mm

Height of the section hgec = 95,00 mm

Position of the centroid dG'Te = 2420mm (about the external fibre of the flange)

Distances for the moment ey = 0,0mm ey = 68,75mm

Forces in the design section Ns eq = 4464 kN Vs ed = 127,1kN

Moment in the design section Mg g4 = Vggq® - Nggq ey = 8,739 kNm

Yield strength & = 355,0 MPa € = 0814

Shear area A, = 2951 mm2

Partial factor ™Mo = 1,000

Shear resistant force Verd = 6049kN

Criterion Ty = 0,210
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Opening no 14 - Resistance to MN interaction

Combination U5

Bending moment Mgq4 = 622,2kNm
Shear forces VEq) = 2859kN Vedr = 2859kN
Axial forces Neg, = 0,0kN Neg e = 0,0kN
Distributed load for local bending  qj;, = 3249 N/m
Class of a post (web) Cup = 2
Class of the opening Cot = 2
Reduction coefficient ohT = 1,000
Exposant for MN Interaction Standard opening a =20
Local bend. moment (upper chord) M = 0,0kNm
Shear resistance of the slab VRdsiab = 36,20 kN
Shear distribution VEd.Slab.l 36,20 kN Vedsteell = 249,7kN
VEd,SIab,r = 36,20kN VEd.Steei.r = 249,7kN
Composite effect AMgy = 23,1 kNm
Opening quarter
Upper Upper Lower Lower
LHS RHS LHS RHS
Location section / post x g, (mm) 0,0 167,0 0,0 176,8
Height of the section h g, (mm) 2450 104,9 2450 99,9
Position of the centroid d ¢ 1, (mm) 51,7 253 51.7 24,8
Ng gq (kN) 1054 1054 -1300 -1300
Vs.eq (kN) -124.8 1248 124,8 -124,8
Mg g4 (kKNm) -63,2 12,3 70,0 -11,5
Ngq (kN) 5939 4894 5939 4857
I'n 0,177 0,215 0,219 0,268
Mgy (kNm) 226,6 69,6 226,6 66,7
Tm 0,279 0,176 0,309 0,173
CriteriaTyy 0,285 0,179 0,357 0,245
Criterialy,y per chord TN Top = 0,285 T'un ot = 0,357
Finalryy criteria for the opening ITun = 0,323
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vV 3.03 SprazZeny priviak - stfecha

Opening no 14 - Resistance to MNV interaction
Combination U5

Bending moment Mgq4 =  622,2 kNm
Shear forces VEq, 2859 kN Vedr = 2859kN
Axial forces Neq, = 0,0kN Negr = 0,0kN
Distributed load for local bending  qy;, = 3249 N/m
Class of a post (web) Cup = 2
Class of the opening Cut = 2
Reduction coefficient PhT = 1,000
Exposant for MN Interaction Standard opening a =20
Local bend. moment (upper chord) M, 0,0 kNm
Shear resistance of the slab VRd.slab 36,20 kN
Shear distribution VEd.Slab| 36,20 kN Vedsteen = 249.7kN
Ve Siab,r 36,20 kN Vegsteelr = 249.7kN
Composite effect AMgy 23,1 kNm
Opening quarter
Upper Upper Lower Lower
LHS RHS LHS RHS
Location section / post x g, (mm) 0,0 167,0 0,0 176,8
Height of the section h g, (mm) 2450 104,9 2450 99,9
Position of the centroid d g 1, (mm) 51,7 253 51,7 248
Ng g4 (KN) 1054 1054 -1300 -1300
Vs g (KN) -124,8 1248 1248 -124.8
Mg g4 (KNm) 63,2 12,3 70,0 -11,5
Ngg (KN) 5939 4894 5939 4857
I'n 0,177 0,215 0,219 0,268
Vgq (kN) 1251 647,4 1251 626,1
Ty 0,100 0,193 0,100 0,199
Mgy (KNm) 2266 69,6 226,6 66,7
v 0,279 0,176 0,309 0,173
Criteriayny 0,285 0,179 0,357 0,245
Criterial"y;yy per chord TNy Top = 0:285 T'mn.Bot = 0:357
Finallyyy criteria for the opening Tuny = 0,323

Shear buckling
Section at (infilled) cell no 1
Web dimensions h,
Yield strengths fy
n
h,/t,=1962<72¢/m=4882 S

412,0 mm
355 MPa
1,20

hear buckling check is not required

o
|

21,0 mm
0,814
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Resistance of Web post no 1 to horizontal shear

Combination U5

Bending moments Mgy, = 218,7kNm
Resistant moment at openings MRd,I = 2199 kNm
Plastic axial forces in tees Nrasupy = 4488kN
Nrdsupr = 4239kN
Axial forces in tees Nosupy = 4464kN
. Sup,r 794,6 kN
Horizontal shear force in post Vim = 4240kN

In adjacent openings: TN max = 0,099

Extra resistance parameters Q = 3,167

13 = 0,194
Intermediate post - Extra resistance
Post width w = 150,0 mm
Resistant shear forces Vhrg = T77475kN
Checkings T'vh = 0,547

Shear resistance of gross sections

Section at left end (Section no 1) - Combination U5

Height of the cross-section h = 490,0 mm
Shear area A top = 6101,4 mm?
Yield strengths f),'top = 355 MPa
Shear design force Veq = 383,99 kN
Shear resistance force Vled = 2501,07 kN
Check Tyg = 0,154
Minimal throat thickness at post no 1
Combination U5
Width of the post w = 150,0 mm
Ultimate strength £ = 510,0 MPa
Moments at openings sections MEd'I = 218,7 kNm
Axial forces in lower chords N Edl = -479,5kN
Force and moment in the post Vh.Ed = 4240kN
Partial factor M2 = 125
Throat thickness a = 5401 mm

Warning: the throat thickness is assessed by assuming two welds
The total thickness of welds should be at least 10,80 mm

MEd,r
MRd,r
NRg,inf,
NRd,Inf,r
Nm.|nf,|
'm,Infr

0,500
0,500
1,200

W =

Bw
MEd,r
m,Ed,r
Mh.Ed

w nn

421,2 kNm
2247 kNm
-4821 kN
-4821 kN
-479,5 kN
-903,5 kN

6101,4 mm?
355 MPa

1,00

0,90
421,2 kNm
-903,5 kN
0,0 kNm

31/12/2016
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SERVICEABILITY LIMIT STATES (SLS)

Deflections

v : Maximum vertical deflection of the beam

Under elementary load cases

Permanent loads except self weight (G*) :

Self weight (steel beam under pouring of concrete) :

Live loads 1 (Q1) :
Live loads 2 (Q2) :
Deflection due to shrinkage (S) of concrete

Under SLS Combinations (composite stage)

S$1=100G+1,00Q1+S:
S§56=100Q2+S:

v=0,0 mm (S-1)

v=251 mm =L/4784
v = 32,59 mm (S34) =L/368
v = 3,26 mm (S34) =L/3683
v=28,17 mm =L/1468

(M =191,9 kNm)

v =43,3 mm (S34) =L/277
v =114 mm (S34) =L/1050

The user has to check whether the deflections are acceptable according to the project requirements

and

to consider a precambering if necessary.

Natural frequencies

Load case / Combination Mass assumed to be concentrated Mass assumed to be distributed
G 11,8Hz 13,5Hz
G+0,1Q1 7.04Hz 8,02Hz
G+0,2Q1 5,48Hz 6,25Hz
G+03Q1 4,65Hz 5,29Hz
G+04Q1 4,10Hz 4,68Hz
G+0,5Q1 3,72Hz 4,23Hz
G+0,1Q2 10,9Hz 12,4Hz
G+0,2Q2 10,1Hz 11,5Hz
G+0,3Q2 9,51Hz 10,8Hz
G+04Q2 8,99Hz 10,2Hz
G+0,5Q2 8,55Hz 9,74Hz
31/12/2016 Software use conditions apply 32/33
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PRELIMINARY DESIGN REPORT

Sprazeny pruvlak - jidelna

Warning

This preliminary report contains results that may be used at a predesign stage only.
A final design of an ANGELINA beam requires more complex calculations that can be based on a finite element modeling.

User

Company

Project

Beam Ident : Spfazeny priviak - jidelna

Comment

31/12/2016 Software use conditions apply 1132
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Parameters

General Parameters

Composite Beam
End supports : Simply supported beam
Horizontal span length : L=12,00m
Total number of openings : n=16
Dimensions of the openings :
Height : ay = 300,0 mm
Length of the sinusoide : s =200,0 mm
Length of the flat part : w, =150,0 mm
Web post width : W, =W, = 150,0 mm

Spacing between openings center :

e=2s+Ww, +w, =700,0 mm

End web posts widths : Weng) =475.0mm  Wgoq = 475,0 mm
Mass of steel beam : m = 3092 kg
Mass of concrete slab : m = 19800 kg (Slab width = 6,000 m)
Total mass of the beam : m = 22892 kg
Total paint surface : S =25,54 m2
Paint surface (without upper face) : S'=21,85m?
Massiveness : M = 64,85 m-1
Massiveness (without upper face) : M' = 55,46 m™'

Checking of the ANGELINA scope
Spacing cutting / flange inner face : d =82,50 mm 250,00 mm OK
Spacing cutting / web-flange root : d = 55,50 mm 210,00mm OK
Dimensions of an opening : (2b+w)/a = 1,83 <5,00 OK
Web slenderness : h, /t, =19,57 <124,0¢, =100,9 OK

Position of the beam

The studied beam is an intermediate beam.

Spacing of the beam - to the adjacent left beam : L, =6,000 m
- to the adjacent rigth beam : L, =6,000 m 1 |
L4 Ly
Width for the calculation of the surface loads supported by the beam :
on the left side : d, =3,000m
on the right side : d, =3,000 m
Total width : d, +d, =6,000m

No slab opening near the beam

Lateral restraint

Concentrated lateral restraints : x (m) Lateral restraints
[ 1 0,0 Both flanges Origin section
31/12/2016 Software use conditions apply 2132
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x (m) Lateral restraints
2 3,000 Both flanges
3 6,000 Both flanges
4 9,000 Both flanges
5 12,00 Both flanges End section
31/12/2016 Software use conditions apply 37132
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Cross-section Upper chord Lower chord
Base profile HE 360 M HE 360 M
Grade | S355 JR/JO/J2/K2 | S355 JR/JO/J2/K2
h; (mm) 395,0 395,0
b; (mm) 308,0 308,0
t (mm) 40,0 40,0
t, (mm) 21,0 21,0
r. (mm) 27,0 27,0
2
308,0 | °
— ="
. —I__E
N
(4]
F'S ES w
28 H—F 82 HE
o o o o o
N
N A
(¢, ]
L]l 8
X I_ ~ JL 4
308,0
émss-section at web-post Cross-section at opening no 1
Cross-section properties Gross section Net section
Area (cm?2) 350,3 287,3
Position of the centroid (mm) 272,5 272,5
Inertia fyy (cm#) 178221 173505
Inertia /zz (cm*4) 19528 19504

31/12/2016

Software use conditions apply

4/32

S0




ANGELINA

Construction stage

Concrete

Profiled steel sheeting

Connectors

V 3.03 Sprazeny pruviak - jideina
Siab
Parameters Slab with profiled steel sheeting (ribs parallel to the beam)

Total depth : E =140,0 mm

No propping - verification of the steel beam in the construction phase

Class : C25/30

Density : 2500 kg/m3
Shrinkage : 300 x108
Properties : f«= 25,00 MPa

fum = 2,565 MPa
Eqn = 31476 MPa
Short term : Cgq = 6,67
Long term : Cgq = 20,02

Modular ratios :

Custom sheeting

Dimensions b, = 66,0mm b, = 1840 mm
e=  250,0mm h=  60,0mm

Profiled sheet without holes

CUSTOM

b2
—>

A 40 4 4

e b1

Figure 1 : Steel sheeting of the slab

TRW Nelson KB 7/8"-100 d= 22,0 mm h= 100,0 mm

= 350 MPa f,= 450 MPa
Warning: the height of the studs doesn't fulfill the requirements of EN 1994-1-1,
but remains inside ANGELINA scope.

Connectors arrangement 1 zone of connection between the two ends :

One row of connectors every 200,0 mm
60 studs on the upper flange

31/12/2016
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Load cases

Permanent loads (G)

Dead load :
Arising from :

Reactions at supports :

Live loads 1 (Q1)

Concentrated loads :

Reactions at supports :

Live loads 2 (Q2)

Concentrated loads :

Reactions at supports :

Warning

The local effects under the concentrated loads are not taken into account by ANGELINA piece of software

Partial factors

Factors on the loads :

Factors on the resistance :

2,53 kN/m

Mass of the steel beam : 3092 kg
Leftend : Ry, = 15,17 kN
Right end : Rg, = 15,17 kN

Psi factor yo = 1,00

Location Intensity Orientation
x (m) F (kN)

1 0,0 89,30 Vertical

2 3,000 178,6 Vertical

3 6,000 178,6 Vertical

4 9,000 178,6 Vertical

5 12,00 89,30 Vertical
Leftend : Ray = 357,20 kN
Right end : Rg, = 357,20 kN

Psi factor wo = 1,00

Location Intensity | Orientation
X (m) F (kN)

1 0,0 37,80 Vertical

2 3,000 75,60 Vertical

3 6,000 75,60 Vertical

4 9,000 75,60 Vertical

5 12,00 37,80 Vertical
Leftend : R, = 151,20 kN
Rightend : Rg, = 151,20 kN

YG.sup = 1,350
Yeint =M

Ya = 1,430
Mo =1,000

31/12/2016

Software use conditions apply

6/32

S

L

-




ANGELINA

vV 3.03 Sprazeny pruviak - jidelna
™1 = 1,000
™2 = 1,250
ws = 1,000
W =1,250
Yc =1,500
Steel properties
Both chords
Steel S$355 JR/JO/J2/K2
Reduction curve from EC3
Standard EN 10025-2 : 2004
Flange f, | f, (MPa) 355|510
Web f, | f, (MPa) 355|510
Cross-section f, | f, (MPa) 355|510
Cross-sectiong 0,814
Databases 2015-03
Load combinations
Ultimate Limit States Us= 135G + 1,43Q1
Serviceability Limit States S1= 1,00G + 1,00Q1
S5= 1,00 Q2
Construction Ultimate Limit States No combination

Construction Serviceability Limit States =~ No combination

31/12/2016 Software use conditions apply 7132

o @

S




Sprazeny pruviak - jidelna

ANGELINA

V3.03

685,0

o
<
4.||~
0
o provenenancan. ~,
~ A B
Q) i \ //
w 0 < P
g % 4 P
0 / A
2] O \
o~
L 700,0 q
A A A N Nt
x =750,0 x = 1450,0 x =2150,0 x = 2850,0 x = 3550,0
»f A m ot
x =1100,0 x =1800,0 x =2500,0 x =3200,0 x =3900,0
Span length = 12,00 m .
1
MAIN SECTIONS
Section no 1 Section no 3 Secti oh no 7 i8rf no 11 i fthino 15 ecti fohino 19 ection ng 21
x=0,0 X = 475,0 x=1 1175,0 xX= 1875,0 xX= 25(75,0 x=31 3275,0 x = 3825(0
End
|Section no 2 actionno 41 [Section no 6] [Section no 8] [Section no 10 ||Section no 12 |[Section no 14 |{Section no 16 | [Section no 18 Section no 20 |[Section no 22
x=2375 x=750,0 x=1100,0 x = 1450,0 x = 1800,0 x =2150,0 x = 2500,0 X = 2850,0 x =3200,0 x = 3550,0 x = 3900,0
Cell Web post Cell Web post Cell Web post Cell Web post Cell Web post

Software use conditions apply 8/32
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ANGELINA

wo._om
I 700,0 g
o+ A 4 A A 4
x = 4250,0 X = 4950,0 x = 5650,0 X =6350,0 x=7050,0 x=7750,0
m A L 3 .
X =4600,0 x=5300,0 X =6000,0 X =6700,0 X =7400,0 x =8100,0
Span length = 12,00 m |
1
MAIN SECTIONS
ection nd 22 | [Section no 24 | [Sedtion nd 26 |[Section no 28 | [Sedfion nd 30 |[Section no 32 | [Sedtion nd 34 |{Section no 36 on nd 38 |[Section no 40 jon ng 42 ||Section no 44 |[Sedtion no 46
X = 3900(0 x = 4250,0 X § 4600(0 X =4950,0 X 5300/0 x = 5650,0 X § 6000|0 x = 6350,0 X § 6700/0 x =7050,0 X F 7400(0 x=77560,0 X 8100,0
Web post Cell Web post Cell Vyeb post Cell Vyeb post Cell ‘eb post Cell ot Cell Web post
Section no 23 Secti no 27 Secti no 31 Sectiofbeotis no 35 Sect tiyh |no 39 i tibh|no 43 Section no 45
x = 3975,0 x = 4526:046(/5,0 x = §226:053(75,0 x = §926:06015,0 X = 66265067[75,0 26:074[75,0 X =8025,0
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o
e o
y &
\\
y i
X
///llnunx.n Mslv.
&
L 700,0 Ly
+ N A 4 A
x = 8450,0 x=9150,0 x = 9850,0 x = 10550,0 x=11250,0
5 . m A
x = 8800,0 X =9500,0 x=10200,0 x = 10900,0
Span length = 12,00 m
MAIN SECTIONS
Section nd 46 |[Section no 48 | [Sedtion nd 50 | [Section no 52 | [Sedtion nd 54 |[Section no 56 |[Sedtion nd 58 no 60 ion ng 62 ||Section no 64 ection no 66
x =8100(0 x = 8450,0 X § 8800(0 x=9150,0 X ¥ 9500{0 x=9860,0 |l x410200,0 || x=10550,0 || x4 10900,0 || x=11250,0 x=11762,5
Web post Cell Web post Cell ‘eb post Cell 'eb pogt Cell 'eb pogt Cell
Section no 47 Sectic atitth[no 51 Secti it [no 55 Secti no 59 Secti no 63 Section no 685 Section no 67
x=8175,0 x = 87267088[75,0 X = 9426:005(75,0 x = 10126,00275,0 x = 10826,00975,0 x=11525,0 X =12000,0
End
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Plastic properties of the composite sections at opening sections

Steel resistance : Fgq = 10199 kN

Open.| X Leoncrete Fsiab Fconnec ZpNaA Mpg N top Nrm bot Nsiab
(m) (m) (kN) (kN) (mm) (kNm) (kN) (kN) (kN)

1 0,750 1,000 1133 332,0 4448 2574 4768 -5100 332,0

2 1,450 1,933 2191 581,0 4615 2629 4519 -5100 581,0

3 2,150 2,867 3249 913,1 483,6 2695 4187 -5100 913,1

4 2,850 3,000 3400 1162 496,5 2739 3938 -5100 1162

5 3,550 3,000 3400 1494 505,2 2789 3606 -5100 1494

6 4,250 3,000 3400 1743 506,3 2824 3357 -5100 1743

7 4,950 3,000 3400 2075 507,8 2868 3025 -5100 2075

8 5,650 3,000 3400 2324 509,0 2899 2776 -5100 2324

9 6,350 3,000 3400 2324 509,0 2899 2776 -5100 2324

10 7,050 3,000 3400 2075 507,8 2868 3025 -5100 2075

11 7,750 3,000 3400 1743 506,3 2824 3357 -5100 1743

12 8,450 3,000 3400 1494 505,2 2789 3606 -5100 1494
13 9,150 3,000 3400 1162 496,5 2739 3938 -5100 1162

14 9,850 2,867 3249 913,1 483,6 2695 4187 -5100 913,1
15 10,55 1,933 2191 581,0 461,5 2629 4519 -5100 581,0
16 11.25 1,000 1133 332,0 4448 2574 4768 -5100 332,0

Note : The location of the Plastic Neutral Axis is indicated from the bottom of the section
31/12/2016 Software use conditions apply 12/32
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INTERNAL FORCES AND MOMENTS

Under elementary load cases

Permanent loads (G)

Reactions at supports : Leftend : Ray = 15,17 kN
Right end : Rg, = 15,17 kN
Maximum moment : Myax= 45,50 kNm in section no 34

Maximum shear force :

Vuax= 15,17 kN in section no 67

X (m) M (kNm) V, (kN) Vg (kN) N, (kN) Ny (kN)
1 0,000 0,00 - -15,17 - 0,0
2 0,238 3,53 -14,57 -14,57 0,0 0,0
3 0,475 6,92 -13,97 -13,97 0,0 0,0
4 0,750 10,66 -13,27 -13,27 0,0 0,0
5 1,025 14,22 -12,58 -12,58 0,0 0,0
6 1,100 15,15 -12,39 -12,39 0,0 0,0
7 1,175 16,08 -12,20 -12,20 0,0 0,0
8 1,450 19,34 -11,50 -11,50 0,0 0,0
9 1,725 22,40 -10,81 -10,81 0,0 0,0
10 1,800 23,21 -10,62 -10,62 0,0 0,0
11 1,875 23,99 -10,43 -10,43 0,0 0,0
12 2,150 26,77 -9,73 -9,73 0,0 0,0
13 2,425 29,35 -9,04 -9,04 0,0 0,0
14 2,500 30,02 -8,85 -8,85 0,0 0,0
15 2,575 30,67 -8,66 -8,66 0,0 0,0
16 2,850 32,96 -7,96 -7,96 0,0 0,0
17 3,125 35,05 -7,27 -7,27 0,0 0,0
18 3,200 35,59 -7,08 -7,08 0,0 0,0
19 3,275 36,12 -6,89 -6,89 0,0 0,0
20 3,550 37,91 -6,19 -6,19 0,0 0,0
21 3,825 39,52 -5,50 -5,50 0,0 0,0
22 3,900 39,93 -5,31 -5,31 0,0 0,0
23 3,975 40,32 -5,12 -5,12 0,0 0,0
24 4,250 41,63 -4,42 -4,42 0,0 0,0
25 4,525 42,75 -3,73 -3,73 0,0 0,0
26 4,600 43,02 -3,54 -3,54 0,0 0,0
27 4675 43,28 -3,35 -3,35 0,0 0,0
28 4,950 4411 -2,65 -2,65 0,0 0,0
29 5,225 4474 -1,96 -1,96 0,0 0,0
31/12/2016 Software use conditions apply 13/32
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Open. | Sect. Nm,slab Nm,mp Nm,bot Vrn,slab Vm,top Vm,bot
(kN) (kN) (kN) (kN) (kN) (kN)
1 4 38,922 558,904 -597,826 -36,197 -182,408 | -182,408
2 8 128,526 999,527 |-1128,054 | -36,197 -181,214 | -181,214
3 12 291,281 1335,596 | -1626,877 | -36,197 -180,019 | -180,019
4 16 Infilled opening
5 20 680,744 | 1642,776 |-2323,520 | -36,197 -49,932 -49,932
6 24 842,586 | 1622,489 | -2465,075 | -36,197 -48,737 -48,737
7 28 | 1054,728 | 1537,276 |-2592,004 | -36,197 -47,543 -47,543
8 32 Infilled opening
9 36 Infilled opening
10 40 | 1054,728 | 1537,276 | -2592,004 36,197 47,543 47,543
1 44 842,586 | 1622,489 | -2465,075 36,197 48,737 48,737
12 48 680,744 | 1642,776 | -2323,520 36,197 49,932 49,932
13 52 Infilled opening
14 56 291,281 1335,596 | -1626,877 36,197 180,019 180,019
15 60 128,526 999,527 | -1128,054 36,197 181,214 181,214
16 64 38,922 558,904 | -597,826 36,197 182,408 182,408
31/12/2016 Software use conditions apply 23/32
C

o




ANGELINA

V3.03 Sprazeny pruviak - jidelna
x (m) M (kNm) V. (kN) Vg (kN) N, (kN) Ng (kN)
30 5,300 44,88 -1,77 -1,77 0,0 0,0
31 5,375 45,01 -1,58 -1,58 0,0 0,0
32 5,650 45,35 -0,88 -0,88 0,0 0,0
33 5,925 45,49 -0,19 -0,19 0,0 0,0
34 6,000 45,50 0,00 0,00 0,0 0,0
35 6,075 45,49 0,19 0,19 0,0 0,0
36 6,350 45,35 0,88 0,88 0,0 0,0
37 6,625 45,01 1,58 1,58 0,0 0,0
38 6,700 44,88 127 1,77 0,0 0,0
39 6,775 4474 1,96 1,96 0,0 0,0
40 7,050 4411 2,65 2,65 0,0 0,0
41 7,325 43,28 3,35 3,35 0,0 0,0
42 7,400 43,02 3,54 3,54 0,0 0,0
43 7,475 42,75 3,73 3,73 0,0 0,0
a4 7,750 41,63 442 4,42 0,0 0,0
45 8,025 40,32 5,12 5,12 0,0 0,0
46 8,100 39,93 5.31 5,31 0,0 0,0
47 8,175 39,52 5,50 5,50 0,0 0.0
48 8,450 37,91 6,19 6,19 0,0 0,0
49 8,725 36,12 6,89 6,89 0,0 0,0
50 8,800 35,59 7,08 7,08 0,0 0,0
51 8,875 35,05 7,27 7,27 0,0 0,0
52 9,150 32,96 7,96 7,96 0,0 0,0
53 9,425 30,67 8,66 8,66 0,0 0,0
54 9,500 30,02 8,85 8,85 0,0 0,0
55 9,575 29,35 9,04 9,04 0,0 0,0
56 9,850 26,77 9,73 9,73 0,0 0,0
57 10,125 23,99 10,43 10,43 0,0 0,0
58 10,200 23,21 10,62 10,62 0,0 0,0
59 10,275 22,40 10,81 10,81 0,0 0,0
60 10,550 19,34 11,50 11,50 0,0 0,0
61 10,825 16,08 12,20 12,20 0,0 0,0
62 10,900 15,15 12,39 12,39 0,0 0,0
63 10,975 14,22 12,58 12,58 0,0 0,0
64 11,250 10,66 13,27 13,27 0,0 0,0
65 11,525 6,92 13,97 13,97 0,0 0,0
66 11,763 3,53 14,57 14,57 0,0 0,0
67 12,000 0,00 517 - 0,0 -
31/12/2016 Software use conditions apply 14/32
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Live loads 1 (Q1)

Reactions at supports :

Maximum moment :
Maximum shear force :

Left end :
Right end :

Rpy, = 357,20 kN
Rgy = 357,20 kN

Myax= 1072 kNm in section no 34
Viax= 357,2 kN in section no 67

x (m) M (kNm) V) (kN) Vg (kN) N, (kN) Ng (kN)

1 0,000 0 - -267,9 - 0,0

2 0,238 64 -267,9 -267,9 0,0 0,0

3 0,475 127 -267,9 -267,9 0,0 0,0

4 0,750 201 -267,9 -267,9 0,0 0,0

5 1,025 275 -267,9 -267,9 0,0 0,0

6 1,100 295 -267,9 -267,9 0,0 0,0

7 1,175 315 -267,9 -267,9 0,0 0,0

8 1,450 388 -267,9 -267,9 0,0 0,0

9 1,725 462 -267,9 -267,9 0,0 0,0
10 1,800 482 -267,9 -267,9 0,0 0,0
1 1,875 502 -267,9 -267,9 0,0 0,0
12 2,150 576 -267,9 -267,9 0,0 0,0
13 2,425 650 -267,9 -267,9 0,0 0,0
14 2,500 670 -267,9 -267,9 0,0 0,0
15 2,575 690 -267,9 -267,9 0,0 0,0
16 2,850 764 -267,9 -267,9 0,0 0,0
17 3,125 815 -89,3 -89,3 0,0 0,0
18 3,200 822 -89,3 -89,3 0,0 0,0
19 3.275 828 -89,3 -89,3 0,0 0,0
20 3,550 853 -89,3 -89,3 0,0 0,0
21 3,825 877 -89,3 -89,3 0,0 0,0
22 3,900 884 -89,3 -89,3 0,0 0,0
23 3,975 891 -89,3 -89,3 0,0 0,0
24 4,250 915 -89,3 -89,3 0,0 0,0
25 4,525 940 -89,3 -89,3 0,0 0,0
26 4,600 947 -89,3 -89,3 0,0 0,0
27 4675 953 -89,3 -89,3 0,0 0,0
28 4,950 978 -89,3 -89,3 0,0 0,0
29 5,225 1002 -89,3 -89,3 0,0 0,0
30 5,300 1009 -89,3 -89,3 0,0 0,0
31 5,375 1016 -89,3 -89,3 0,0 0,0
32 5,650 1040 -89,3 -89,3 0,0 0,0
33 5,925 1065 -89,3 -89,3 0,0 0,0
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x (m) M (kNm) V, (kN) Vg (kN) N, (kN) Ng (kN)
34 6,000 1072 -89,3 89,3 0,0 0,0
35 6,075 1065 89,3 89,3 0,0 0,0
36 6,350 1040 89,3 89,3 0,0 0,0
37 6,625 1016 89,3 89,3 0,0 0,0
38 6,700 1009 89,3 89,3 0,0 0,0
39 6,775 1002 89,3 89,3 0,0 0,0
40 7,050 978 89,3 89,3 0,0 0,0
41 7,325 953 89,3 89,3 0,0 0,0
42 7,400 947 89,3 89,3 0,0 0,0
43 7,475 940 89,3 89,3 0,0 0,0
44 7,750 915 89,3 89,3 0,0 0,0
45 8,025 891 89,3 89,3 0,0 0,0
46 8,100 884 89,3 89,3 0,0 0,0
47 8,175 877 89,3 89,3 0,0 0,0
48 8,450 853 89,3 89,3 0,0 0,0
49 8,725 828 89,3 89,3 0,0 0,0
50 8,800 822 89,3 89,3 0,0 0,0
51 8,875 815 89,3 89,3 0,0 0,0
52 9,150 764 267,9 267,9 0,0 0,0
53 9,425 690 267.9 2679 0,0 0,0
54 9,500 670 2679 267,9 0,0 0,0
55 9,575 650 267,9 267,9 0,0 0,0
56 9,850 576 267,9 2679 0,0 0,0
57 10,125 502 267,9 267.9 0,0 0,0
58 10,200 482 267,9 267,9 0,0 0,0
59 10,275 462 267,9 2679 0,0 0,0
60 10,550 388 267,9 2679 0,0 0,0
61 10,825 315 267,9 267.9 0.0 0,0
62 10,900 295 267,9 267.9 0,0 0,0
63 10,975 275 267.9 2679 0,0 0,0
64 11,250 201 2679 2679 0,0 0,0
65 11,525 127 267,9 267,9 0,0 0,0
66 11,763 64 267.9 267.9 0,0 0,0
67 12,000 0 267,9 - 0,0 -
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Live loads 2 (Q2)

Reactions at supports :

Maximum moment :
Maximum shear force :

Leftend :
Right end :

Ray = 151,20 kN
Rg, = 151,20 kN

Mpiax= 453,6 kNm in section no 34
Vmax= 151,2 kN in section no 67

x (m) M (kNm) V, (kN) Vg (kN) N, (kN) Ng (kN)

1 0,000 0.0 3 1134 . 0,0
2 0,238 26,9 1134 1134 0,0 0,0
3 0,475 53,9 1134 1134 0,0 0,0
4 0,750 85,1 1134 1134 0,0 0,0
5 1,025 116,2 1134 1134 0,0 0,0
6 1,100 1247 1134 1134 0,0 0,0
7 1,175 1332 1134 1134 0,0 0,0
8 1,450 164,4 1134 1134 0,0 0,0
9 1,725 1956 1134 1134 0,0 0.0
10 1,800 204,1 1134 1134 0,0 0,0
1 1,875 212,6 1134 1134 0,0 0,0
12 2,150 24338 1134 113.4 0,0 0,0
13 2,425 275,0 1134 1134 0,0 0,0
14 2,500 2835 1134 1134 0,0 0,0
15 2,575 292,0 1134 1134 0,0 0,0
16 2,850 3232 1134 1134 0,0 0,0
17 3,125 344,9 37,8 37,8 0,0 0,0
18 3,200 3478 37,8 37,8 0,0 0,0
19 3,275 350,6 37,8 37,8 0,0 0,0
20 3,550 361,0 378 378 0,0 0,0
21 3,825 3714 37,8 378 0,0 0,0
22 3,900 3742 37,8 37,8 0,0 0,0
23 3,975 3771 37.8 37,8 0,0 0,0
24 4,250 3875 37,8 37.8 0,0 0,0
25 4,525 3978 378 378 0,0 0,0
26 4,600 400,7 37,8 37,8 0,0 0,0
27 4675 4035 37,8 37.8 0,0 0,0
28 4,950 4139 37.8 37,8 0,0 0,0
29 5,225 4243 37.8 37.8 0,0 0,0
30 5,300 4271 37.8 37,8 0,0 0,0
31 5,375 430,0 37,8 37,8 0,0 0,0
32 5,650 4404 378 37,8 0,0 0,0
33 5,925 450,8 37.8 37,8 0,0 0,0
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X (m) M (kNm) V, (kN) Vg (kN) N, (kN) Ny (kN)
34 6,000 4536 -37.8 37,8 0,0 0,0
35 6,075 450,8 37,8 378 0,0 0,0
36 6,350 4404 378 378 0,0 0,0
37 6,625 430,0 378 378 0,0 0,0
38 6,700 4271 378 37,8 0,0 0,0
39 6,775 4243 378 378 0,0 0,0
40 7,050 413,9 378 378 0,0 0,0
41 7,325 403,5 378 37,8 0,0 0,0
42 7,400 400,7 378 37,8 0,0 0.0
43 7,475 3978 37,8 37.8 0,0 0,0
44 7,750 3875 378 378 0,0 0,0
45 8,025 3771 37,8 37,8 0,0 0,0
46 8,100 3742 37.8 37,8 0,0 0,0
47 8,175 3714 378 378 0,0 0,0
48 8,450 361,0 378 37,8 0,0 0,0
49 8,725 350,6 37,8 37,8 0,0 0,0
50 8,800 3478 37,8 37,8 0,0 0,0
51 8,875 3449 378 37.8 0,0 0,0
52 9,150 323,2 1134 1134 0,0 0,0
53 9,425 292,0 113,4 113,4 0,0 0,0
54 9,500 283,55 113,4 113,4 0,0 0,0
55 9,675 275,0 1134 113,4 0,0 0,0
56 9,850 2438 1134 1134 0,0 0,0
57 10,125 212,6 113,4 113,4 0,0 0,0
58 10,200 204,1 113,4 113,4 0,0 0,0
59 10,275 195,6 113,4 113,4 0,0 0,0
60 10,550 164,4 1134 113,4 0,0 0,0
61 10,825 133,2 1134 1134 0,0 0,0
62 10,900 124,7 1134 113,4 0,0 0,0
63 10,975 116,2 113,4 113,4 0,0 0,0
64 11,250 85,1 113,4 1134 0,0 0,0
65 11,525 53,9 1134 1134 0,0 0,0
66 11,763 26,9 1134 113,4 0,0 0,0
67 12,000 0,0 113,4 - 0,0 -
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Self weight (g)
Reactions at supports : Leftend : Ray = 15,17 kN
Rightend : Rg, = 15,17 kN
Maximum moment : Mpax= 45,50 kNm in section no 34
Maximum shear force : Vmax= 15,17 kN in section no 67
X (m) M (kNm) V. (kN) Vi (kN) N, (kN) Ny (kN)
1 0,000 0,00 - -15,17 - 0,0
2 0,238 3,53 -14,57 -14,57 0,0 0,0
3 0,475 6,92 -13,97 -13,97 0,0 0,0
4 0,750 10,66 -13,27 -13,27 0,0 0,0
5 1,025 14,22 -12,58 -12,58 0,0 0,0
6 1,100 15,15 -12,39 -12,39 0,0 0,0
7 1,175 16,08 -12,20 -12,20 0,0 0,0
8 1,450 19,34 -11,50 -11,50 0,0 0,0
9 1,725 22,40 -10,81 -10,81 0,0 0,0
10 1,800 23,21 -10,62 -10,62 0,0 0,0
11 1,875 23,99 -10,43 -10,43 0,0 0,0
12 2,150 26,77 -9,73 -9,73 0,0 0,0
13 2,425 29,35 -9,04 -9,04 0,0 0,0
14 2,500 30,02 -8,85 -8,85 0,0 0,0
15 2,575 30,67 -8,66 -8,66 0,0 0,0
16 2,850 32,96 -7,96 -7,96 0,0 0,0
17 3,125 35,05 -7,27 -7,27 0,0 0,0
18 3,200 35,59 -7,08 -7,08 0,0 0,0
19 3,275 36,12 -6,89 -6,89 0,0 0,0
20 3,550 37,91 -6,19 -6,19 0,0 0,0
21 3,825 39,52 -5,50 -5,50 0,0 0,0
22 3,900 39,93 -5,31 -5,31 0,0 0,0
23 3,975 40,32 -5,12 -5,12 0,0 0,0
24 4,250 41,63 -4,42 -4,42 0,0 0,0
25 4,525 42,75 -3,73 -3,73 0,0 0,0
26 4,600 43,02 -3,54 -3,54 0,0 0,0
27 4,675 43,28 -3,35 -3,35 0,0 0,0
28 4,950 44 11 -2,65 -2,65 0,0 0,0
29 5,225 4474 -1,96 -1,96 0,0 0,0
30 5,300 44,88 -1,77 -1,77 0,0 0,0
31 5,375 45,01 -1,58 -1,58 0,0 0,0
32 5,650 4535 -0,88 -0,88 0,0 0.0
33 5,925 45,49 -0,19 -0,19 0,0 0,0
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x (m) M (kNm) V. (kN) Vg (kN) N, (kN) Ng (kN)
34 6,000 45,50 0,00 0,00 0,0 0,0
35 6,075 45,49 0,19 0,19 0,0 0,0
36 6,350 45,35 0,88 0,88 0,0 0,0
37 6,625 45,01 1,58 1,58 0,0 0,0
38 6,700 44,88 1 774 1,77 0.0 0,0
39 6,775 44,74 1,96 1,96 0,0 0,0
40 7,050 4411 2,65 2,65 0,0 0,0
41 7,325 43,28 3,35 3,35 0,0 0,0
42 7,400 43,02 3,54 3,54 0,0 0,0
43 7,475 42,75 3,73 3,73 0,0 0,0
44 7,750 41,63 4,42 4,42 0,0 0,0
45 8,025 40,32 512 5,12 0,0 0,0
46 8,100 39,93 5,31 5,31 0,0 0,0
47 8,175 39,52 5,50 5,50 0,0 0,0
48 8,450 37,91 6,19 6,19 0,0 0,0
49 8,725 36,12 6,89 6,89 0,0 0,0
50 8,800 35,59 7,08 7,08 0,0 0,0
51 8,875 35,05 .27 7,27 0,0 0,0
52 9,150 32,96 7,96 7,96 0,0 0,0
53 9,425 30,67 8,66 8,66 0,0 0,0
54 9,500 30,02 8,85 8,85 0,0 0,0
55 9,575 29,35 9,04 9,04 0,0 0,0
56 9,850 26,77 9,73 9,73 0,0 0,0
57 10,125 23,99 10,43 10,43 0,0 0,0
58 10,200 23,21 10,62 10,62 0,0 0,0
59 10,275 22,40 10,81 10,81 0,0 0,0
60 10,550 19,34 11,50 11,50 0,0 0,0
61 10,825 16,08 12,20 12,20 0,0 0,0
62 10,900 15,15 12,39 12,39 0,0 0,0
63 10,975 14,22 12,58 12,58 0,0 0,0
64 11,250 10,66 13,27 13,27 0,0 0,0
65 11,525 6,92 13,97 13,97 0,0 0,0
66 11,763 3,53 14,57 14,57 0,0 0,0
67 12,000 0,00 15,17 - 0,0 -
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Under ULS Combinations (Composite stage)

Us=135G+143Q1

Reactions at supports : Leftend : Ray = 531,27 kN
Right end : Rg, = 531,27 kN
Maximum moment : Myax= 1594 kNm in section no 34

Maximum shear force :

Viax= 931,3 kN in section no 67

x (m) M (kNm) V, (kN) Vg (kN) N, (kN) Ny (kN)
1 0,000 0 - -403,6 - 0,0
2 0,238 96 -402,8 -402,8 0.0 0,0
3 0,475 191 -402,0 -402,0 0,0 0,0
4 0,750 302 -401,0 -401,0 0,0 0,0
5 1,025 412 -400,1 -400,1 0,0 0,0
6 1,100 442 -399,8 -399,8 0,0 0,0
7 1,175 472 -399,6 -399,6 0,0 0,0
8 1,450 582 -398,6 -398,6 0,0 0,0
9 1,725 691 -397,7 -397,7 0,0 0,0
10 1,800 721 -397.4 -397,4 0,0 0,0
11 1,875 751 -397,2 -397,2 0,0 0.0
12 2,150 860 -396,2 -396,2 0,0 0,0
13 2,425 969 -395,3 -395,3 0,0 0,0
14 2,500 998 -395,0 -395,0 0,0 0,0
15 2,575 1028 -394.8 -394,8 0,0 0,0
16 2,850 1136 -393,8 -393,8 0.0 0,0
17 3,125 1213 -137,5 -137,5 0.0 0,0
18 3,200 1223 -137,3 -137.3 0,0 0,0
19 3,275 1233 -137,0 -137,0 0,0 0,0
20 3,550 1271 -136,1 -136.,1 0,0 0,0
21 3,825 1308 -135,1 -135,1 0,0 0,0
22 3,900 1318 -134,9 -134,9 0,0 0,0
23 3,975 1328 -134,6 -134,6 0.0 0,0
24 4,250 1365 -133,7 -133,7 0,0 0,0
25 4,525 1402 -132,7 -132,7 0.0 0,0
26 4,600 1412 -132,6 -132,5 0,0 0,0
27 4,675 1422 -132,2 -132,2 0,0 0,0
28 4,950 1458 -131.3 -131.3 0,0 0,0
29 5,225 1494 -130,3 -130,3 0,0 0.0
30 5,300 1504 -130,1 -130,1 0,0 0,0
31 5,375 1513 -129,8 -129,8 0,0 0,0
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X (m) M (kNm) V, (kN) Vi (kN) N, (kN) Ng (kN)
32 5,650 1549 -128,9 -128,9 0,0 0,0
33 5,925 1584 -128,0 -128,0 0,0 0,0
34 6,000 1594 -127,7 127,7 0,0 0,0
35 6,075 1584 128,0 128,0 0,0 0,0
36 6,350 1549 128,9 128,9 0,0 0,0
37 6,625 15613 129,8 129,8 0,0 0,0
38 6,700 1504 130,1 130,1 0,0 0,0
39 6,775 1494 130,3 130,3 0,0 0,0
40 7,050 1458 131,3 131,3 0,0 0,0
41 7,325 1422 132,2 132,2 0,0 0,0
42 7,400 1412 132,5 132,5 0,0 0,0
43 7,475 1402 132,7 132,7 0,0 0,0
44 7,750 1365 133,7 1337 0,0 0,0
45 8,025 1328 1346 1346 0,0 0,0
46 8,100 1318 1349 134,9 0,0 0,0
47 8,175 1308 135,1 135,1 0,0 0,0
48 8,450 1271 136,1 136,1 0,0 0,0
49 8,725 1233 137,0 137,0 0,0 0,0
50 8,800 1223 137,3 137,3 0,0 0,0
51 8,875 1213 137,5 137,5 0,0 0,0
52 9,150 1136 393,8 393,8 0,0 0,0
53 9,425 1028 3948 3948 0,0 0,0
54 9,500 998 395,0 395,0 0,0 0,0
55 9,575 969 395,3 395,3 0,0 0,0
56 9,850 860 396,2 396,2 0,0 0,0
57 10,125 751 397,2 397,2 0,0 0,0
58 10,200 721 397,4 3974 0,0 0,0
59 10,275 691 397,7 3977 0,0 0,0
60 10,550 582 398,6 398,6 0,0 0,0
61 10,825 472 399,6 399,6 0,0 0,0
62 10,900 442 399,8 3998 0,0 0,0
63 10,975 412 400,1 400,1 0,0 0,0
64 11,250 302 401,0 401,0 0,0 0,0
65 11,525 191 402,0 402,0 0,0 0,0
66 11,763 96 402,8 402,8 0,0 0,0
67 12,000 0 403,6 - 0,0 -
Open. | Sect. Nm.slab Nm,top Nm bot vm,slab Vm.top vm,bot
(kN) (kN) (kN) (kN) (kN) (kN)
31/12/2016 Software use conditions apply 22/32




ANGELINA

Vv 3.03 Sprazeny pruviak - jideina

ULTIMATE LIMIT STATES - COMPOSITE ACTION STAGE

Summary of the criteria

Degree of connection

Minimal degree of connection = 0,610

Most unfavorable degree of connection (Comb. U5) : = 0,732 > 0,610 Satisfactory

S = Satisfactory NS = Not satisfactory

Checkings of net sections at openings

Resistance to shear force (Open. no 1 - Comb. U5) : T e = 0,251 <1 8§
Resistance to M+N interaction (Open. no 7 - Comb. U5) : I'Nmax = 0,405 <1 S
Resistance to M+N+V interaction (Open. no 7 - Comb. U5) : I'mNvmax = 0,405 <1 S
Web checkings
According to web slenderness, shear buckling check not required (hy, /%, <72e Iy)
Posts checkings
Resistance to shear (Post no 1 - Comb. U5) : T i = 0,684 <1 S
Minimum throat thickness
Intermediate posts (Post no 1 - Comb. U5) : anin = 6,75 mm
Warning: the throat thickness is assessed by assuming two welds
The total thickness of welds should be at least 13,51 mm
Warning : the throat thickness of the fillet weld must be at least 3 mm (EC3)
Gross sections checkings
Resistance to bending (Post no 8 - Comb. U5) : Tmg,max = 0,468 (Classe 1) <1 S
Resistance to shear (Left end - Comb. U5) : Tvgmax = 0,147 <1 8
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ULS Combinations checkings

Minimal degree of connection = 0,610

ULS Combination U5 U5=1,35G+1,43Q1
Degree of connection = 0,732 > 0,610 : Plastic calculation is possible

Verifications in the openings sections

Open. Iy TvN TNy
1 0,251 0,255 0,255
2 0,249 0,318 0,318
3 0,248 0,391 0,391
4 Infilled opening - Checked as a gross section
5 0,069 0,374 0,374
6 0,067 0,392 0,392
74 0,065 0,405 0,405
8 Infilled opening - Checked as a gross section
9 Infilled opening - Checked as a gross section
10 0,065 0,405 0,405
11 0,067 0,392 0,392
12 0,069 0,374 0,374
13 Infilled opening - Checked as a gross section
14 0,248 0,391 0,391
15 0,249 0,318 0,318
16 0,251 0,255 0,255
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Detailed checkings
Stud resistance
W = 1,25
Connection zone no 1 Prq =83,01 kN
Prgt = 91,23 kN Prgo = 83,01 kN
a =1,000 k_=0,833

Degree of connexion

ULS Combination n° 5

Maximum moment is obtained in section sd = 34

Xsq = 6,00 m : The left end is the closest one

Lsjap =300 m

Reonnex = 2490,19 kN

Fsteel = 10199,43 kN Foncrete = 3400,00 kN
Degree of connection :n = 0,732

Minimal degree of connection

Stud Height hg, =100 mm Diameter d_ =22,0 mm
hg. /d. =455
According to EN 1994-1-1 6.6.1.2 (2) :
Minimal degree for beam with same area of flanges = 0,610
Minimal degree for beam with ratio of areas of flanges equal to 3 = 0,880
Ratio Area of lower flange / Area of upper flange = 1,00
Linear interpolation : Minimum degree of connectionn,,;, = 0,610

Net section at opening no 1 - Resistance to shear force
Combination U5

Bending moment Mgq4 = 301,7 kNm

Shear forces Ved, = -401,0kN Vedr = -401,0kN

Axial forces Neg) = O0,0kN Neg,r = 0,0kN

Shear resistance of the slab VRdsab = 36,20kN

Shear distribution Vedsiab) = -36,20kN Vedsteen = -364,8kN
Vegsapr = -36.20kN Vegsteelr = -364.8kN

Top chord - Left cantilever arm

Axial force N eg = 558,9kN

Shear force VinEd = 182,4kN

Location section / post Xsec = 206,3mm

Height of the section hgee = 1225mm

Position of the centroid dg Te = 27,95mm (about the external fibre of the flange)

Distances for the moment ey = 0,0mm ey = 68,75 mm

Forces in the design section Ns g4 = 558,9kN Vs ed = 182,4kN

Moment in the design section Ms g4 = Vggq ey -Nggq ey = 12,54 kNm

Yield strength = 355,0 MPa € = 0814

Shear area A, = 3545 mm?2

Partial factor Mo = 1,000

Shear resistant force VeRrd = 726,7kN

Criterion Iy = 0,251
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Opening no 7 - Resistance to MN interaction

Combination U5

Bending moment ‘ Mgq4 = 1458 kNm
Shear forces \= = -131,3kN Vedr -131,3 kN
Axial forces Neg, = O0,0kN Negr 0,0 kN
Distributed load for local bending  qy;, = 3413 N/m
Class of a post (web) Cup = 2
Class of the opening Cut = 2
Reduction coefficient PhT = 1,000
Exposant for MN Interaction Standard opening a =20
Local bend. moment (upper chord) M, = 0,0kNm
Shear resistance of the slab VRd,siab 36,20 kN
Shear distribution e -36,20 kN VEd Steel -95,09 kN
VEd Siab,r -36,20 kN Veg steelr = -95,09kN
Composite effect AMgy = 23,2kNm
Opening quarter
Upper Upper Lower Lower
LHS RHS LHS RHS
Location section / post x go, (mm) 19,6 0,0 19,6 0,0
Height of the section h g, (mm) 269,0 272,5 269,0 2725
Position of the centroid d 5 1, (mm) 57,5 58,4 57,5 58,4
Ng g4 (kN) 1537 1637 -2592 -2592
Vseq (kN) 475 -47,5 -47,5 475
Mg g4 (kNm) -33,3 -59,9 64,5 92,1
Ngg (kN) 6192 6218 6192 6218
I'n 0,248 0,247 0,419 0,417
Mgy (kNm) 268,6 275,0 268,6 275,0
T'm 0,124 0,218 0,240 0,335
Criteria My 0,176 0,262 0,416 0,509
Criterialyyy per chord TN Top = 0,262 TvnBot = 0,509
Finalry,y criteria for the opening Iyn = 0,405
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Opening no 7 - Resistance to MNV interaction

Combination U5

Bending moment Mgq4 = 1458 kNm
Shear forces VEq, = -1313kN VEqr = -131,3kN
Axial forces Neg = 0,0kN Negr = 0,0kN
Distributed load for local bending  q;, = 3413N/m
Class of a post (web) Cup = 2
Class of the opening Cot = 2
Reduction coefficient OhT = 1,000
Exposant for MN Interaction Standard opening a =20
Local bend. moment (upper chord) M, = 0,0kNm
Shear resistance of the slab VRdsab = 36,20kN
Shear distribution Vedsiaby = -36,20kN Vedsteei = -95.09kN
Vedsiapr = -36,20kN VEd steelr -95,09 kN
Composite effect AMgy = 23,2kNm
Opening quarter
Upper Upper Lower Lower
LHS RHS LHS RHS
Location section / post x Sec (MM) 19,6 0,0 19,6 0,0
Height of the section h g, (mm) 269,0 2725 269,0 2725
Position of the centroid d GTe (mm) 57.5 58,4 57,5 58,4
Ns g4 (kN) 1537 1537 -2592 -2592
Vseq (KN) 47,5 -47,5 -47,5 47,5
Mg g4 (KNm) -33,3 -59,9 64,5 92,1
Ngq (kN) 6192 6218 6192 6218
I'n 0,248 0,247 0,419 0,417
Vgq (kN) 1357 1372 1357 1372
1Y, 0,035 0,035 0,035 0,035
Mgy (KNm) 268,6 275,0 268,6 275,0
I'm 0,124 0,218 0,240 0,335
Criteria [y 0,176 0,262 0,416 0,509
Criterial'y;yy per chord Tmny, Top = 0:262 ITmn.Bot = 0,509
Final[y,y criteria for the opening Tuny = 0,405
Shear buckling
Section at (infilled) cell no 1
Web dimensions h, = 465,0mm t = 21,0mm
Yield strengths fy = 355 MPa € = 0814
n = 1,20
h, /t,=2214 <72¢ /1 =48,82  Shear buckling check is not required
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Resistance of Web post no 1 to horizontal shear

Combination U5

Bending moments Meg, = 301,7 kNm
Resistant moment at openings MRd'l = 2574 kNm
Plastic axial forces in tees NRd‘Su‘,‘I = 4768 kN
NRc,.Sup‘r = 4519kN
Axial forces in tees NmVSup', = 558,9kN
msupr = 999.5kN
Horizontal shear force in post Vim = 530,2 kN
In adjacent openings: I mas = 0,117
Extra resistance parameters Q = 3,167
= 0,225
Intermediate post - Extra resistance
Post width w = 150,0 mm
Resistant shear forces Vhrd = 774,75kN
Checkings T'vh = 0,684

Shear resistance of gross sections

Section at left end (Section no 1) - Combination U5

Height of the cross-section h = 5450 mm
Shear area Ao = 66954 mm?2
Yield strengths fy,top = 355MPa
Shear design force Veq = 531,27 kN
Shear resistance force Vp";{d = 274457 kN
Check Tvg = 0,194
Minimal throat thickness at post no 1
Combination U5
Width of the post w = 150,0 mm
Ultimate strength i = 510,0 MPa
Moments at openings sections Meq, = 301,7kNm
Axial forces in lower chords N Ed. = -597,8 kN
Force and moment in the post Vh'Ed = 530,2kN
Partial factor ™2 = 1,25
Throat thickness a = 6,753 mm

Warning: the throat thickness is assessed by assuming two welds

The total thickness of welds should be at least 13,51 mm

MEd.r
MRd,r
NRd,Inf,I
NRd,lnf,r
'm,Inf,|
m,Inf,r

0,500
0,500
1,200

™ X

non

Al bot

£, bot

™m0

MEd.r
m,Ed,r
h,Ed

581,6 kNm
2629 kNm
-5100 kN
-5100 kN
-597,8 kN
-1128 kN

6695,4 mm?2
355 MPa

1,00

0,90
581,6 kNm
-1128 kN
0,0 kNm
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vV 3.03 Sprazeny praviak - jidelna

SERVICEABILITY LIMIT STATES (SLS)

Deflections

v : Maximum vertical deflection of the beam

Under elementary load cases

Permanent loads except self weight (G*) :

Self weight (steel beam under pouring of concrete) :

Live loads 1 (Q1) :
Live loads 2 (Q2) :
Deflection due to shrinkage (S) of concrete

Under SLS Combinations (composite stage)

S$1=100G+1,00Q1+S:
§5=1,00Q2+S:

v=0,0 mm (S-1)

v=2,02 mm =L/5929
v =34,79 mm (S34) =L/345
v =14,73 mm (S34) =L/815
v=7,13 mm =L/1683

(M =209,6 kNm)

v =43,9 mm (S34) =L/273
v =219 mm (S34) =L /549

The user has to check whether the deflections are acceptable according to the project requirements

and to consider a precambering if necessary.

Natural frequencies

Load case / Combination Mass assumed to be concentrated Mass assumed to be distributed
G 12,9Hz 14,6Hz
G+0,1Q1 7,07Hz 8,06Hz
G+0,2Q1 5,43Hz 6,19Hz
G+0,3Q1 4,57Hz 5,21Hz
G+04Q1 4,02Hz 4,58Hz
G+0,5Q1 3,63Hz 4,14Hz
G+0,1Q2 9,15Hz 10,4Hz
G+0,2Q2 7,48Hz 8,53Hz
G+0,3Q2 6,49Hz 7,39Hz
G+04Q2 5,81Hz 6,62Hz
G+0,5Q2 5,30Hz 6,04Hz
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Stropnice - pruvlak

Rozhodujici pfipoj
PRiPOJ NA
Smykova tnosnost
Unosnost svard

PRiPOJ NA
Smykova unosnost
Unosnost svari

Rozhodujici zatizeni : ZP1 - ZatéZovaci pfipad 1

: Pfipoj na levé strané

LEVE STRANE- VYHOVUJE (69,22 %)

:Vzrd =80,90 kN (69,22%)
: Maximalni vyuziti (19,25%)
STRAN E- VYHOVUJE (65,52 %)
:VzRrd =80,90 kN (65,52%)
: Maximaini vyusiti (18,21%)

PRAVE

Kloubova &elni deska pruviak-nosnik Kloubova &elni deska
I(IPN) 200 - EN 10025 : Fe 360 I(IPN) 200 - EN 10025 : Fe 360
300 — - 300
L = < T P |
Frs +—t | |, ’“ T— —
p= 2
3| @ || | 4M12- Sroub 55 HH 4AM12-Sroub 5.6 | 4 (| & |5t
= |
140,8} 3j0.4, tHh $30.8140,0
< \{ )7 178
P10,0 120,0x140,0=EN-10025Fc 36! —P10,0120;0x 40,0 —EN-10025 : Fe 360
HE 340 B - EN 10025 : Fe 360
Celkové posouzeni : VYHOVUJE (69,22%)

Posouzeni : VYHOVUJE

Pouze pro nekomeréni vyuziti

1]
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Konzola $roub sloup-nosnik Konzola $roub
HE 3408 - EN 10025 : Fe 360 1 = I(IPN) 240 - EN 10025 : Fe 360
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Kloubova &elni deska sloup-nosnik Kloubova &elni deska
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[30{0 ' 3L,D
%0 30$ ¢/4 grm:bs.s 4M1,-% b [olle
4499 o | o] [ he o 2004
$10,0 120, L0 - - EN 10025 : Fe

Celkové posouzeni : VYHOVUJE (91,48%)
Rozhodujici zatizeni : ZP1 - ZatéZovaci pfipad 1
Rozhodujici pfipoj  : Pfipoj na stojiné vievo
PRiPOJ NA LEVE
Smykova Unosnost  : V,gq = 377,18 kN (81,13%)
Normalova danosnost : Ny rg = 752,01 kN (0,00%)
Unosnost svari : Maximalni vyuZiti (65,73%)
PRiIPOJ NA
Smykova tnosnost
Normalova tnosnost
Unosnost svart
PRIiPOJ NA
Smykova unosnost
Unosnost svart
PRiPOJ NA
Smykova tnosnost
Unosnost svart

:Vzrd = 131,16 kKN (86,15%)
*NxRra = 360,96 kN (0,00%)
: Maximalni vyuziti (45,31%)

1 Vo rd = 80,90 kN (91,48%)
: Maximalni vyuZiti (25,43%)

Vo rd = 80,90 kN (91,48%)
: Maximalni vyuziti (25,43%)

S TRANE - VYHOVUJE (81,13 %)

PRAVE STRANE- VYHOVUJE (86,15 %)

STOJINE VLEVO- VYHOVUJE (91,48 %)

STOJINE VPRAVO- VYHOVUJE (91,48 %)

Posouzeni : VYHOVUJE

Pouze pro nekomeréni vyuziti
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Celkové posouzeni : VYHOVUJE (82,35%)
Rozhodujici zatiZzeni : ZP1 - ZatéZovaci pfipad 1
Normalova anosnost : Ny gy = 5508,07 kN (82,35%)
Unosnost svari : Maximaini vyuziti (80,67%)
Posouzeni : VYHOVUJE
B Pouze pro nekomeréni vyuziti B
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