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Kombinace zatizeni

A

S = 1.2 kN/m2
Wk suction = —2.0 KN/m?

Wi pressure = 1.0 KN/m?
I = 0.5 KN/m?

Vysoké uceni technické v Brné e Fakulta stavebni

Yg = 1.35

Yq = 1.5

Snih H < 1000 m
Yy =05

Y, = 0.2

Y, = 0.0

Vitr

Yoy = 0.6

Y, = 0.2

Y, = 0.0




Kombinace zatizeni

Sk = 1.2 kN/m2

U i i i i i [l EN 1990, comb. 6.10

;}/GJ Gk,j ||_|_||7/PP||_|_" }/Q,1Qk,1 ||_|_" ;}/Q’,‘WOJQkJ‘

Skz = 1.2 - cos® @ = 0,9 kN/m?
Jrz = 0.5 cosa = 0,433 KN/m?
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Kombinace zatizeni

Tlak:

da = VG,sup * Ik T Yo - Wk pressure + Y, - Yo * Sk
qgq = 135-04334+15-1.0+05-1.5-0.9 = 2.760 kN/m2

9Qd = VYGsup "9k TVQ Sk T Yo Yo - Wkpressure
qqs=1.35-0.433+1.5-0.9+0.6-1.5-1.0 = 2.835 kN/m?*

Sani:

da = Yeinf " 9k T VQ " Wksuction
qs=1.0-0.433+1.5-(—2.0) = —2.567 KN/m?*
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Material - ocel

E N 1993 Ductile Material Stress-Strain Curve

low carbon steel

Table 3.1: Nominal values of yield strength f, and ultimate tensile strength f, for —
hot rolled structural steel A Steain Hardaring | Necking
< i »
Nominal thickness of the element t [mm]
Standard ! Fract
and t <40 mm 40 mm <t < 80 mm Proportional limit | raciire
steel grade | Paint
ty [N/mm”] £, [N/mm?] ty [N/mm’?] £, [N/mm’]
________________________ Ultimate Strength

EN 10025-2
S 235 235 360 215 360 B Yield Point
S275 275 430 255 410 s |
S355 355 510 335 470
S 450 440 550 410 550

Strain

https://material-properties.org/what-is-
ultimate-tensile-strength-uts-definition/
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Material - drevo

EN 1995

* Ortotropicky

e Mnoho druhu:

 Rostle drevo

 Lepene lamelove drevo
 LVL, preklizka, OSB
 Drevotriskova deska, MDF
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Materialove charakteristiky

_ Ocel S355 Dievo C24 Beton C20/25

Objemova hmotnost p = m/V 7850 kg/m3 420 kg/m3 2400 kg/m3
Poissonuv soucinitel v 0.3 ~0.3 0.2
Modul pruznosti E 210 000 MPa 11 000 MPa 30 000 MPa
Modul pruznosti ve smyku 80 769 MPa 690 MPa 12 500 MPa
- 2-(f+v)
Soucinitel spolehlivosti y,, 1.0 1.3 1.5
Characteristicka pevnost f; 355 MPa 24 MPa 20 MPa
Navrhova pevnost f, 355 MPa 11.1 MPa 13.3 MPa
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Pripoje - srouby

1400
1200
Pevnosti: ISO 898-1 S0
Rozméry: 1SO 4014 S
o | ——Bolt 10.9
S 5235
000 500 1000 1500  20.00
4.6 240 400 )
4.8 320 400
5.6 300 500
5.8 400 500
6.8 480 600
8.8 640 3800
10.9 900 1000

https://www.orbitalfasteners.co.uk/
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Pripoje - svary

Fusion
line

Parent metal

Excess

weld metal
/§

Weld
zone

Weld face

/

Root Parent
Weld metal
metal HAZ
https://northern-weldarc.com/types-welding-processes/ https://www.twi-global.com/technical-knowledge/fags/what-is-welding
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Napeti
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NORMAL STRESS SHEAR STRESS

Stress is normal (perpendicular) Shear stress on rectangular
to faces ad and bc. Tension is element abcd tends to skew
shown, but compression is also it to a parallelogram.

a normal stress.
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von Misesovo napeti

O-I 4 Von Mises

Yield Surface s

A

87 Hydrostatic
S A— Axis

Ve

Tresca
Yield Surface

n—plane
(Deviatoric Plane)

0+0 10, = 0

I

https://en.wikipedia.org/wiki/Von Mises vield criterion
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von Misesovo napeti

VIiv na navrh: Kombinace:
«  Normalové napéti Pro Veq 2 0.5Vp ra:
« Tah &tlaki Ngg =A-f, fy,reduced =(1- p)fy
2
* Ohyb: My e1ra = Wy el - fy p = (ZVEd — 1)
¢ Smyk VpLRd
1
* VZ,Rd — AV ) f;)//\/§ . 0.8
\T“’g 0.6
’g 0.4
T 02
0

0 0102030405060.70809 1
VEd/VpI,Rd
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Tah & Tlak

Integral A = [, dA g
Diskrétni 4 = Z?:l it

Vysoké uceni technické v Brné e Fakulta stavebni



Priklad

A. Spoctéte plochu prufezu HEB 500
B. Spodététe tahovou unosnost prufezu HEB 500

b
h =500 mm vil trv v :
i 1. Priblizné (5 minut)

= 300 mm v v v
2.Presné (komu zbyde Cas)
tr = 28 mm
ty = 14.5 mm Fo.=A- fyk
Rd —
r{ =27 mm yMO
d = 390 mm fyk = 355 MPa
Ymo = 1.0
Z http://www.staticstools.eu/cs/profile-heb/HE500B/mm/show
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Ohyb - tuhost

My,Ed Mz,Ed
Iy — fA ZZdA z30 2y
ly = 1i1=1%bi'h?+bi'hi'zi2 '
I, =], y*dA

1
= By hi - b} + by by ¥
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Ohyb - unosnost

Wel,y — Iy/Zc . L

Wel,z = Z/yc T BT

A
v

Ye
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Smyk

V2 Ed Vy Ed

Zjednodusene:

Ay, =ty - h |— B & 18
AVy — tf - b

h —_ - = — Y._______,_y: —————— Y.————->-y=u
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EN 1993-1-1: 2005 (E)

Smykova plocha

(3)  The shear area A, may be taken as follows:

a) rolled I and H sections, load parallel to web A —2bt, +(t_ +2r)t, butnot less than nh_t.
b) rolled channel sections, load parallel to web A-2bt, +(t, +1)t,
c) rolled T-section, load parallel to web 0.9 (A- bt, )

d) welded I, H and box sections, load parallel to web nz (hw‘[w )

e) welded I, H, channel and box sections, load parallel to flanges = A- Z (hwtw)

f) rolled rectangular hollow sections of uniform thickness:

load parallel to depth Abh/(b+h)
load parallel to width Ab/(b+h)
g) circular hollow sections and tubes of uniform thickness 2A/m

where A 1s the crosssectional area;
b 1s the overall breadth;
h 1s the overall depth:
h,, 1s the depth of the web;
1 1s the root radius;
ty 1s the flange thickness:

t, 1s the web thickness (If the web thickness in not constant, t, should be taken as the minimum
thickness.).

n see EN 1993-1-5.

NOTE n may be conservatively taken equal 1.0.

Vysoké uceni technické v Brné e Fakulta stavebni



Krouceni

Prosté krouceni Vazané krouceni
)

va [ ZTV =V

A
Bl EE N

Vysoké uceni technické v Brné e Fakulta stavebni



Prurezové charakteristiky - tabulky

HES00B

Geometrie Prafezové charakteristiky
h =500 mm Osay Osaz
b = 300 mm ly = 1.07E+9 mm* I, = 1.26E+8 mm*
tr=28 mm ; Wyq = 4.29E+6 mm3 W, = 8.41E+5 mm3
t, = 14.5 mm Wy pi = 4.82E+6 mm3 W, p = 1.28E+6 mm?®
r{ =27 mm iy =212.0 mm i, =72.70 mm
ys = 150 mm Sy = 2.41E+6 mm3 S, = 6.40E+5 mm3
d =390 mm Krouceni a klopeni
A = 23900 mm?2 ly = 7.02E+12 mm® ly = 5.48E+6 mm?
AL =212 m2.m-’ G =187 Kg.m'1 iy = 76.50 mm ipc =224.0 mm

http://www.staticstools.eu/cs/
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Sy =J, zdA

Sy = Xi=1bi-ti-z
S, =J, ydA

Sy = iz bi -t
Cg,y:%

Cor =2

Cg [Cg,y; Cg,z]
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Spoctéte:

ftoaqa = 11.1 MPa, E = 11 000 MPa

Priklad

qrx = 7 KN/m

Plocha: A = Yb; - t; [mm?]
Tahova unosnost: Frg = A - fi 04 [N]

Poloha teziste

Moment setrvacnosti: I, = ’3=11—12bl- -h? 4+ b; - h; - zf

o o 5qL*
Priihyb nosniku: w = 384kEIy < Wy, = L/200

Modul prurezu: W, ,, = 1,,/z,

Momentova Ganosnost: My g = Wy o1 - froa = Mgq = 1/8q4L°

80 80 8o mm]
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