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TABULKY STATICKYCH HODNOT MASLEN

PREDSLOV

Predmetom analyzy bolo vypracovanie statickych parametrov ohybanych
plechov VLNA S-40 za uc€elom stanovenia skuto€nych prierezovych charakteristik.
Pre tieto charakteristiky boli ur€ené medzné hodnoty rovnomerného zatazenia
prostych  a spojitych  nosnikov  z hfadiska medzného stavu  Unosnosti
a pouzivatelnosti. Metodika vypoctu bola realizovana v zmysle EC 3.

Aby sa mohla ur€it dnosnost navrhovanych profilov S-40 v ramci tohto zadania boli
spracované programy v jazyku TURBO PASCAL.:

» Prierezové charakteristiky plného prierezu

» Tabulky unosnosti nosnikov z plechov v normalnej polohe

» Tabulky unosnosti nosnikov z plechov v reverznej polohe.

Prostrednictvom uvedenych programov bolo potrebné spracovat:
» Tabulky prierezovych charakteristik
» Tabulky medzného zatazenia vinitych plechov pre vybrané hrubky. Pre
plechy S-40 su uvazované hrubky 0,50; 0,60; 0,75; 0,88; 1,0 a 1,25 mm.
* UvaZuju sa pevnostné triedy ocele: S 220 GD, S 250 GD a S 320 GD.

U profilov S-40 sa uvazuje namahanie ohybom a Smykom. Pri ohybe je
priebeh napéati po vyske prierezu linearny v tvare trojuholnika. Jedna cCast pod
neutralnou osou bude tahana a druh& Cast prierezu na opac¢nej strane bude tlacena.
V tejto tladenej oblasti nedochadza kvydavaniu stienok. Uginny prierez bol
stanoveny v zmysle EC 3.

V pripade namahania prie¢nou silou uvaZzuje sa so vzpernou unosnostou
stienok v mieste uloZenia. Predpoklada sa minimalna Sirka uloZenia na podperu 60
mm.
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1. PODMIENKY VYPOCTU STATICKYCH
HODNOT DIMENZACNYCH TABULIEK

1.1 UVOD

Ugelom vypodtu bolo vypracovanie tabuliek statickych hodnét prierezovych
charakteristik a dimenza¢nych tabuliek hodnét medznych zataZzeni vinitych
plechov v zmysle metédy medznych stavov z hladiska podmienok spolahlivosti
unosnosti a pouzivatelnosti. Pre prierezové charakteristiky boli uéené medzné
hodnoty rovnomerného zatazenia prostych a spojitych nosnikov z hladiska
medzného stavu Unosnosti a medzného stavu pouZivate Pnosti. Metodika
vypoctu bola realizovana v zmysle ENV 1993-1-1 (Eurokdd 3).

1.2 OZNACENIE PROFILOV

Profily st oznaCované Standardne VLNA S-40. Poloha vinitych profilov méze
byt ako normalna a reverzna.

1.3 MEDZNY STAV UNOSNOSTI

Pre stanovenie navrhovej hodnoty zatazenia q z hladiska podmienky

spoflahlivosti medzného stavu Unosnosti sa vychadza z teoreticky stanovenych
ohybovych a Smykovych Uunosnosti prierezu v charakteristickych prierezoch prostého
a spojittho nosnika. Vychadza sa z podmienky, Ze prierez je plne vyuZity t.j. Ze
v hornych adolnych vldknach je dosiahnutd hodnota medze Kkizu f, V-

Predpoklada sa, Ze prierez sa po dizke nosnika nemeni aje stanoveny v mieste
pineho vyuzita napéatia. O Gnosnosti profilu rozhoduje najviac namahany prierez
nosnika.

Navrhové hodnoty Unosnosti stanovené z podmienky pevnosti medzného
stavu Unosnosti su v tabufkach oznaCované symbolom * .

a) Nosnik o jednom poli

Pre nosnik o jednom poli bude hodnota medzného zataZenia stanovena
z podmienky pevnosti

Mgy < Mg (1)
Hodnoty momentov Ucinku a inosnosti nosnika budu

Mg, =18 01° 2)

|\/le :Wy,min ny/yMl (3)

Hodnota medzného zatazenia je potom stanovena zo vztahu
q:8mvy,min ny/yMl D/LZ (4)
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Obr. 1.1: Priebeh ohybovych momentov ~ M, a prie énych sil V,
jednopo loveho nosnika

b) Nosnik o dvoch poliach

Podobne pre nosnik o dvoch poliach bude hodnota medzného zatazenia
stanovena stanovené zo vztahu

q:8m'vy,min ny/yMl D/Lz (5)

[kM«m]

LSRR S

Obr. 1.2: Priebeh ohybovych momentov M, a prie énych sil V,
dvojpo lrového nosnika

¢) Nosnik o troch poliach

Pre nosnik o troch poliach bude hodnota medzného zatazenia stanovena
stanovené zo vztahu

qzlowvy,min |:l:y/yMl EI/LZ (6)
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Obr. 1.3: Priebeh ohybovych momentov M, a prie énych sil V,
trojpo lového nosnika

1.4 MEDZNY STAV POUZIVATELNOSTI

Pre stanovenie navrhove]j hodnoty zatazenia q z hladiska podmienky

spolahlivosti medzného stavu pouzivatefnosti sa vychadzalo z predpokladu pruzného
posobenia profilu a z podmienky maximalneho pripustného priehybu. Predpoklada
sa, 7e prierez po dosiahnuti medzného priehybu sa po dizke nemeni. Vysledné
medzné charakteristické zatazenie sa urCuje z hodnét stanovenych z obmedzenia
vertikalnych priehybov L/200, L/250 a L/300.

a) Nosnik o jednom poli

Pre nosnik o jednom poli bude hodnota medzného zataZenia stanovena
z podmienky priehybu
Jmax < lim (7)

Hodnoty medzného a limitného priehybu nosnika budu
_ 5 EPI/VF o

5max - (8)
384 EO,
L
Oy = —— 9
lim 200 ( )
Hodnota medzného zataZenia je potom stanovend zo vztahu
q=768L8,, - (EO, /L* (10)

kde E je modul pruznosti ocele. (UvaZzuje sa z hodnotou 210000 MPa).
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O

Obr. 1.4: Priehyb jednopo Fového nosnika o

b) Nosnik o dvoch poliach
Podobne pre nosnik o dvoch poliach bude hodnota medzného zatazenia

stanovena stanovené zo vztahu
q=18518508,, b/ (EO, /L* (11)

M@

Obr. 1.5: Priehyb dvojpo [lového nosnika o

¢) Nosnik o troch poliach
Pre nosnik o troch poliach bude hodnota medzného zatazenia stanovena

stanovené zo vztahu

q=147,059(8,, [y, (EO, /L* (12)
q
I T T
i i N
L L L

Obr. 1.6: Priehyb trojpo lového nosnika &
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1.5 STANOVENIE PRIEREZOVYCH CHARAKTERISTIK

Hlavné prierezové veliCiny tenkostenného prierezu su ur€ované z rozmerov
jednotlivych kruhovych odsekov, vytvarajucich tenkostenny profil.

Frierez

b, =160 b, =160 a0

=40

Obr. 1.7: Vyzna €enie rozmerov prierezu

160

80 80

Obr. 1.8: Vnutorny diel 6x
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40
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Obr. 1.9: Krajny diel ravy

30

Obr. 1.10: Krajny diel pravy

Plocha prierezu

A=A (13)
TaZisko prierezu
YAz
z==—— 14
A (14)
Moment zotrvacnosti prierezu
IyZZ(Iy,i-l_A &'2) (15)
Prierezovy modul prierezu
I
W, = < (16)
z
POZNAMKA:

Trapezové plechy su ulozené na podpernych podsystémoch. Sirky podpier
ovplyvnuju hodnoty ohybového momentu. Odpora¢ana minimalna Sirka vnutornych
podpier pre spojité nosniky je 60 mm
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Procedura pre vypocet prierezovych charakteristik

procedure WpocetPricrezu :

var 1 :integer;
hegin
[y:=@:Dyz:=0;[z:=0:A:=0;ud: =0;z0: =0; R =0;
forr i:=1 to n do
begin
yli=yylil: zli=zzlil:
if i<n then begin y2:=yyli+1]; z2:=zz[i+1]1; end;

if i=n then begin yZ:=yylll; z2:=zz[(1]1; end:
Ai=Aslz2-21)=l{y2+yl)2;

Y@ =yl+ (z2-z1 ) 0w (zqr iy gl JesgriyZ-yl)-a);

2@ =z0-(y2-yl ) A=l(syr(z2+zl ) 4sqr(zZ-21)0-3):

[y =ly-(y-ylI=(z2+z1 )29 (sqriz2+zl ) +sqrizd-=1]);

Iz =lz+(z2-z1)=(yZ+yl ) 2d=(sgr (yd+yll+sgr (ys-ylld:

Dy : =Dyz-=qr(z2-z1 Jesgr (y2-y1 ) A8- (z2-21 e (y2-yl dnly Lazd o dwyduz ) 26
(y2-yll=iy2+ylI=zqrizl)4;

end ;
{ writelnt’ A = 'LADIO);}
if ALHD then
begin

Yy =y { writeln(’ yo = Ly@:1e); }
0 zzlf { writelnt’ zZh = C,z0:1e); ¥
Iy:=Ty-f=sqriz0); { writeln(’ Iy = ‘,Iy:18);: }
[z:=lz-fmsqr(yd) ; { writeln’ [z = ',Iz:12):%
Dyz : =Dyz-fwyBuz; { writeln(’ yz = ",Dyz:12):}

yl:=abs(Iy+Iz) 106000:

if abs(ly-Izl<yl
then begin if abs(Dyz)<{yl then Rxx:=0 else Bxx¢:=Pis4 end
else Roo=arctan(Zelyz/(1z-1y))-2;

if abs(Rx=)<{le-5 then Raoi=0;
el

end ; { WpocetPricrezu )

10
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MASLEN

2. PRIEREZOVE CHARAKTERISTIKY
VLNITYCH PLECHOV

2.1 VLNA S-40

40

PRIEREZOVE CHARAKTERISTIKY

Obr. 2.1: Tvar plechu S-40

(Ocel S 220 GD; S 250 GD; S 320 GD)

e T [ e | o | 2 %
(mm] - fomlF fmm] | (o] | [ [mm*] | [mm®] | [mm?]
050 | 1078 40 160 | 19,836 | 20,164 | 117,249 | 5911 | 5814
0,60 1078 40 160 19,869 20,131 140,731 7,083 6,990
0,75 1078 40 160 19,930 20,070 175,958 8,829 8,767
0,88 1078 40 160 19,989 20,011 206,495 10,330 10,319
1,00 1078 40 160 20,046 19,954 234,689 11,707 11,761
1,25 1078 40 160 20,172 19,828 293,456 14,548 14,799
Nasob. - - - - - 103 103 103

11
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3. MEDZNE ZATAZENIA
VLNITYCH PLECHOV

0
(T N
C N
VLNA S -40 Ocel S220GD
t g Kritérium Medzné zatazenie g [kN/m?] pre rozpatie L [m] %), ?)

pre

* pevnost
[mm] | [kg/m?] max 150 | 1,75 | 2,00 | 2,25 | 250 | 2,75 | 3,00 | 3,25 | 2,50 | 2,75

priehyb

* 3.73 | 274 | 210 | 1.66 | 1.34 | 1.11 | 0.93 | 0.79 | 0.69 | 0.60

L/200 364 | 229 | 153 | 1.08 | 0.79 | 0.59 | 0.45 | 0.36 | 0.29 | 0.23

0,50 | 4,416 L/250 | 291 | 1.83 | 1.23 | 0.86 | 0.63 | 0.47 | 0.36 | 0.29 | 0.23 | 0.19

L/300 | 243 | 1.53 | 1.02 | 0.72 | 0.52 | 0.39 | 0.30 | 0.24 | 0.19 | 0.16

* 447 | 328 | 251 | 199 | 161 | 1.33 | 1.12 | 0.95 | 0.82 | 0.72

L/200 | 437 | 275 | 1.84 | 1.29 | 0.94 | 0.71 | 0.55 | 0.43 | 0.34 | 0.28

0,60 | 5,299 L/250 | 3.49 | 220 | 147 | 1.04 | 0.75 | 0.57 | 0.44 | 0.34 | 0.28 | 0.22

L/300 | 291 | 1.83 | 1.23 | 0.86 | 0.63 | 0.47 | 0.36 | 0.29 | 0.23 | 0.19

* 557 | 409 | 3.13 | 248 | 201 | 1.66 | 1.39 | 1.19 | 1.02 | 0.89

L/200 | 5.46 | 3.44 | 230 | 162 | 1.18 | 0.89 | 0.68 | 0.54 | 0.43 | 0.35

0,75 | 6,624 L/250 | 437 | 275 | 184 | 1.29 | 0.94 | 0.71 | 0.55 | 0.43 | 0.34 | 0.28

L/300 | 3.64 | 229 | 154 | 1.08 | 0.79 | 0.59 | 0.46 | 0.36 | 0.29 | 0.23

* 652 | 479 | 367 | 290 | 235 | 1.94 | 1.63 | 1.39 | 1.20 | 1.04

L/200 641 | 404 | 270 | 1.90 | 1.38 | 1.04 | 0.80 | 0.63 | 0.50 | 0.41

0,88 | 7,772 L/250 | 5.13 | 3.23 | 216 | 1.52 | 1.11 | 0.83 | 0.64 | 0.50 | 0.40 | 0.33

L/300 | 427 | 2.69 | 1.80 | 1.27 | 0.92 | 0.69 | 0.53 | 0.42 | 0.34 | 0.27

* 739 | 543 | 416 | 3.28 | 266 | 220 | 1.85 | 1.57 | 1.36 | 1.18

L/200 7.28 | 459 | 3.07 | 216 | 1.57 | 1.18 | 0.91 | 0.72 | 0.57 | 0.47

1,00 | 8,832 L/250 | 5.83 | 3.67 | 246 | 1.73 | 1.26 | 0.95 | 0.73 | 0.57 | 0.46 | 0.37

L/300 | 485 | 3.06 | 205 | 1.44 | 1.05 | 0.79 | 0.61 | 0.48 | 0.38 | 0.31

* 9.18 | 6.74 | 5.16 | 408 | 3.30 | 273 | 229 | 1.96 | 1.69 | 1.47

L/200 | 9.11 | 573 | 3.84 | 270 | 1.97 | 1.48 | 1.14 | 0.90 | 0.72 | 0.58

1,25 | 11,040 | L/250 728 | 459 | 3.07 | 216 | 1.57 | 1.18 | 0.91 | 0.72 | 0.57 | 0.47

L/300 | 6.07 | 3.82 | 256 | 1.80 | 1.31 | 0.99 | 0.76 | 0.60 | 0.48 | 0.39

POZNAMKA:

') Medzné zatazenie z hladiska pevnosti je stanovené ako navrhova hodnota
2) Medzné zatazenie z hladiska priehybu je stanovené ako charakteristicka hodnota

12
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g
e T

——t—

VLNA S -40 Ocel S 220 GD

t g Kritérium Medzné zatazenie ( [kN/mz] pre rozpatie L [m] 1), ?)

pre

* pevnost
[mm] | [kg/m?] max 150 | 1,75 | 2,00 | 2,25 | 2,50 | 2,75 | 3,00 | 3,25 | 2,50 | 2,75

priehyb

* 3.73 | 274 | 210 | 166 | 1.34 | 1.11 | 0.93 | 0.79 | 0.69 | 0.60

L/200 8.77 | 552 | 3.70 | 260 | 1.89 | 1.42 | 1.10 | 0.86 | 0.69 | 0.56

0,50 | 4,416 | L/250 | 7.02 | 442 | 296 | 208 | 1.52 | 1.14 | 0.88 | 0.69 | 0.55 | 0.45

L/300 585 | 368 | 247 | 1.73 | 1.26 | 0.95 | 0.73 | 0.58 | 0.46 | 0.37

* 447 | 328 | 251 | 1.99 | 1.61 | 1.33 | 1.12 | 095 | 0.82 | 0.72

L/200 | 1053 | 6.63 | 444 | 3.12 | 227 | 1.71 | 1.32 | 1.04 | 0.83 | 0.67

0,60 | 5,299 L/250 842 | 530 | 355 | 250 | 182 | 1.37 | 1.05 | 0.83 | 0.66 | 0.54

L/300 7.02 | 442 | 296 | 208 | 1.52 | 1.14 | 0.88 | 0.69 | 0.55 | 0.45

* 557 | 409 | 3.13 | 248 | 201 | 166 | 1.39 | 1.19 | 1.02 | 0.89

L/200 | 13.17 | 8.29 | 555 | 3.90 | 2.84 | 214 | 1.65 | 1.29 | 1.04 | 0.84

0,75 | 6,624 L/250 | 1053 | 6.63 | 444 | 3.12 | 228 | 1.71 | 1.32 | 1.04 | 0.83 | 0.67

L/300 8.78 | 553 | 3.70 | 260 | 1.90 | 1.42 | 1.10 | 0.86 | 0.69 | 0.56

* 6.52 | 479 | 3.67 | 290 | 235 | 194 | 1.63 | 1.39 | 1.20 | 1.04

L/200 | 15.45| 9.73 | 6.52 | 458 | 3.34 | 251 | 1.93 | 1.52 | 1.22 | 0.99

0,88 | 7,772 L/250 |12.36| 7.78 | 521 | 3.66 | 2.67 | 201 | 1.55 | 1.22 | 0.97 | 0.79

L/300 |10.30 | 6.49 | 435 | 3.05 | 222 | 1.67 | 1.29 | 1.01 | 0.81 | 0.66

* 739 | 543 | 416 | 3.28 | 266 | 2.20 | 1.85 | 1.57 | 1.36 | 1.18

L/200 | 17.56 | 11.06 | 7.41 | 5.20 | 3.79 | 285 | 2.20 | 1.73 | 1.38 | 1.12

1,00 | 8,832 L/250 | 14.05| 8.85 | 593 | 416 | 3.03 | 228 | 1.76 | 1.38 | 1.11 | 0.90

L/300 |11.71| 7.37 | 494 | 3.47 | 253 | 1.90 | 1.46 | 1.15 | 0.92 | 0.75

* 9.18 | 6.74 | 516 | 408 | 3.30 | 2.73 | 2.29 | 1.96 | 1.69 | 1.47

L/200 | 21.96 | 13.83 | 9.26 | 6.51 | 4.74 | 3.56 | 2.74 | 2.16 | 1.73 | 1.41

1,25 (11,040 | L/250 |17.57 | 1106 | 7.41 | 520 | 3.79 | 285 | 220 | 1.73 | 1.38 | 1.12

L/300 | 14.64 | 922 | 6.18 | 434 | 3.16 | 2.38 | 1.83 | 1.44 | 1.15 | 0.94

POZNAMKA:

') Medzné zatazenie z hladiska pevnosti je stanovené ako navrhova hodnota
2) Medzné zatazenie z hladiska priehybu je stanovené ako charakteristicka hodnota
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q
I T T T )

——

VLNA S -40 Ocel S 220 GD

t g Kritérium Medzné zatazenie ( [kN/mz] pre rozpatie L [m] 1), ?)

pre

* pevnost
[mm] | [kg/m?] max 150 | 1,75 | 2,00 | 2,25 | 2,50 | 2,75 | 3,00 | 3,25 | 2,50 | 2,75

priehyb

* 466 | 343 | 262 | 207 | 1.68 | 1.39 | 1.17 | 0.99 | 0.86 | 0.75

L/200 6.97 | 439 | 294 | 206 | 150 | 1.13 | 0.87 | 0.68 | 0.55 | 0.45

0,50 | 4,416 L/250 557 | 351 | 235 | 1.65| 1.20 | 0.90 | 0.70 | 0.55 | 0.44 | 0.36

L/300 | 464 | 292 | 1.96 | 1.38 | 1.00 | 0.75 | 0.58 | 0.46 | 0.37 | 0.30

* 559 | 410 | 3114 | 248 | 201 | 1.66 | 1.40 | 1.19 | 1.03 | 0.89

L/200 836 | 527 | 353 | 248 | 1.81 | 1.36 | 1.05 | 0.82 | 0.66 | 0.54

0,60 | 5,299 L/250 6.69 | 421 | 282 | 1.98 | 1.44 | 1.09 | 0.84 | 0.66 | 0.53 | 0.43

L/300 557 | 351 | 235 | 1.65 | 1.20 | 0.90 | 0.70 | 0.55 | 0.44 | 0.36

* 6.96 | 512 | 392 | 3.09 | 251 | 207 | 1.74 | 148 | 1.28 | 1.11

L/200 | 10.46 | 658 | 441 | 3.10 | 226 | 1.70 | 1.31 | 1.03 | 0.82 | 0.67

0,75 | 6,624 L/250 836 | 527 | 3.53 | 248 | 1.81 | 1.36 | 1.05 | 0.82 | 0.66 | 0.54

L/300 697 | 439 | 294 | 207 | 1.51 | 1.13 | 0.87 | 0.69 | 0.55 | 0.45

* 8.15 | 599 | 458 | 3.62 | 293 | 242 | 204 | 1.74 | 1.50 | 1.30

L/200 |12.27 | 7.73 | 5.18 | 3.64 | 265 | 1.99 | 1.53 | 1.21 | 0.97 | 0.79

0,88 | 7,772 L/250 982 | 6.18 | 414 | 291 | 212 | 1.59 | 1.23 | 0.97 | 0.77 | 0.63

L/300 8.18 | 515 | 345 | 242 | 1.77 | 1.33 | 1.02 | 0.80 | 0.64 | 0.52

* 923 | 6.78 | 519 | 410 | 3.32 | 275 | 231 | 1.97 | 1.70 | 1.48

L/200 | 1394 | 8.78 | 588 | 413 | 3.01 | 226 | 1.74 | 1.37 | 1.10 | 0.89

1,00 | 8,832 L/250 | 1116 | 7.03 | 471 | 331 | 241 | 181 | 1.39 | 1.10 | 0.88 | 0.71

L/300 930 | 585 | 392 | 275 | 201 | 1.51 | 1.16 | 0.91 | 0.73 | 0.59

* 1147 | 843 | 6.45 | 510 | 413 | 341 | 287 | 244 | 211 | 1.84

L/200 | 17.44|10.98 | 7.36 | 5.17 | 3.77 | 283 | 218 | 1.71 | 1.37 | 1.12

1,25 (11,040 | L/250 |13.95| 8.78 | 588 | 413 | 3.01 | 226 | 1.74 | 1.37 | 1.10 | 0.89

L/300 |11.62| 7.32 | 490 | 3.44 | 251 | 1.89 | 1.45 | 1.14 | 0.92 | 0.74

POZNAMKA:

') Medzné zatazenie z hladiska pevnosti je stanovené ako navrhova hodnota
2) Medzné zatazenie z hladiska priehybu je stanovené ako charakteristicka hodnota
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q
i e e Ve Ve Ve W a4
L
VLNA S -40 Ocel S 250 GD
t 9 Kritérium Medzné zatazenie ( [kN/mz] pre rozpatie L [m] 1), ?)

pre

* pevnost’
[mm] | [kg/m?] max 150 | 1,75 | 2,00 | 2,25 | 2,50 | 2,75 | 3,00 | 3,25 | 2,50 | 2,75

priehyb

* 424 | 311 | 238 | 1.88 | 1.53 | 1.26 | 1.06 | 0.90 | 0.78 | 0.68

L/200 364 | 229 | 153 | 1.08 | 0.79 | 0.59 | 0.45 | 0.36 | 0.29 | 0.23

0,50 | 4,416 L/250 291 | 183 | 1.23 | 0.86 | 0.63 | 0.47 | 0.36 | 0.29 | 0.23 | 0.19

L/300 243 | 153 | 1.02 | 0.72 | 0.52 | 0.39 | 0.30 | 0.24 | 0.19 | 0.16

* 508 | 3.73 | 286 | 226 | 1.83 | 1.51 | 1.27 | 1.08 | 0.93 | 0.81

L/200 437 | 275|184 | 129 | 094 | 0.71 | 0.55 | 0.43 | 0.34 | 0.28

0,60 | 5,299 L/250 349 | 220 | 147 | 1.04 | 0.75 | 0.57 | 044 | 0.34 | 0.28 | 0.22

L/300 291 | 1.83 | 1.23 | 0.86 | 0.63 | 0.47 | 0.36 | 0.29 | 0.23 | 0.19

* 6.33 | 465 | 356 | 281 | 228 | 1.88 | 1.58 | 1.35 | 1.16 | 1.01

L/200 546 | 344 | 230 | 1.62 | 1.18 | 0.89 | 0.68 | 0.54 | 0.43 | 0.35

0,75 | 6,624 L/250 437 | 275 | 184 | 1.29 | 094 | 0.71 | 0.55 | 043 | 0.34 | 0.28

L/300 | 3.64 | 229 | 1.54 | 1.08 | 0.79 | 0.59 | 0.46 | 0.36 | 0.29 | 0.23

* 741 | 544 | 417 | 3.29 | 267 | 220 | 1.85 | 1.58 | 1.36 | 1.19

L/200 6.41 | 404 | 270 | 1.90 | 1.38 | 1.04 | 0.80 | 0.63 | 0.50 | 0.41

0,88 | 7,772 L/250 513 | 323 | 216 | 152 | 1.11 | 0.83 | 0.64 | 0.50 | 0.40 | 0.33

L/300 | 4.27 | 269 | 1.80 | 1.27 | 0.92 | 0.69 | 0.53 | 0.42 | 0.34 | 0.27

* 839 | 6.17 | 472 | 3.73 | 3.02 | 250 | 210 | 1.79 | 154 | 1.34

L/200 7.28 | 459 | 3.07 | 216 | 1.57 | 1.18 | 0.91 | 0.72 | 0.57 | 0.47

1,00 | 8,832 L/250 583 | 3.67 | 246 | 1.73 | 1.26 | 0.95 | 0.73 | 0.57 | 0.46 | 0.37

L/300 485 | 3.06 | 205 | 144 | 1.05 | 0.79 | 0.61 | 048 | 0.38 | 0.31

* 1043 | 7.66 | 587 | 464 | 3.76 | 3.10 | 261 | 2.22 | 1.92 | 1.67

L/200 9.11 | 573 | 384 | 270 | 1.97 | 1.48 | 1.14 | 0.90 | 0.72 | 0.58

1,25 | 11,040 | L/250 728 | 459 | 3.07 | 216 | 1.57 | 1.18 | 0.91 | 0.72 | 0.57 | 0.47

L/300 6.07 | 3.82 | 256 | 1.80 | 1.31 | 0.99 | 0.76 | 0.60 | 0.48 | 0.39

POZNAMKA:

') Medzné zatazenie z hladiska pevnosti je stanovené ako navrhova hodnota
2) Medzné zatazenie z hladiska priehybu je stanovené ako charakteristicka hodnota
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TABULKY STATICKYCH HODNOT MASLEN

AIIIIIIIIIIIIIIIIIIIIIIIIIIIIIEIIIIIIIIIIIIIIIIIIIIIIIIIIIA N
m_

VLNA S -40 Ocel S 250 GD

t g Kritérium Medzné zatazenie ( [kN/mz] pre rozpatie L [m] 1), ?)

pre

* pevnost
[mm] | [kg/m?] max 150 | 1,75 | 2,00 | 2,25 | 2,50 | 2,75 | 3,00 | 3,25 | 2,50 | 2,75

priehyb

* 424 | 311 | 238 | 1.88 | 1.53 | 1.26 | 1.06 | 0.90 | 0.78 | 0.68

L/200 877 | 552 | 3.70 | 260 | 1.89 | 142 | 1.10 | 0.86 | 0.69 | 0.56

0,50 | 4,416 L/250 7.02 | 442 | 296 | 208 | 1.52 | 1.14 | 0.88 | 0.69 | 0.55 | 0.45

L/300 585 | 368 | 247 | 1.73 | 1.26 | 0.95 | 0.73 | 0.58 | 0.46 | 0.37

* 508 | 3.73 | 286 | 226 | 1.83 | 1.51 | 1.27 | 1.08 | 0.93 | 0.81

L/200 | 1053 | 6.63 | 444 | 3.12 | 227 | 1.71 | 1.32 | 1.04 | 0.83 | 0.67

0,60 | 5,299 L/250 842 | 530 | 355 | 250 | 182 | 1.37 | 1.05 | 0.83 | 0.66 | 0.54

L/300 7.02 | 442 | 296 | 2.08 | 1.52 | 1.14 | 0.88 | 0.69 | 0.55 | 0.45

* 633 | 465 | 356 | 281 | 228 | 1.88 | 158 | 1.35 | 1.16 | 1.01

L/200 |13.17 | 8.29 | 555 | 3.90 | 284 | 214 | 1.65 | 1.29 | 1.04 | 0.84

0,75 | 6,624 L/250 | 1053 | 6.63 | 444 | 3.12 | 228 | 1.71 | 1.32 | 1.04 | 0.83 | 0.67

L/300 | 8.78 | 553 | 3.70 | 2.60 | 1.90 | 1.42 | 1.10 | 0.86 | 0.69 | 0.56

* 741 | 544 | 417 | 329 | 267 | 220 | 1.85 | 1.58 | 1.36 | 1.19

L/200 | 15.45| 9.73 | 6.52 | 458 | 3.34 | 251 | 1.93 | 1.52 | 1.22 | 0.99

0,88 | 7,772 L/250 |12.36| 7.78 | 521 | 3.66 | 2.67 | 201 | 1.55 | 1.22 | 0.97 | 0.79

L/300 |10.30 | 6.49 | 435 | 3.05 | 222 | 1.67 | 1.29 | 1.01 | 0.81 | 0.66

* 839 | 6.17 | 472 | 3.73 | 3.02 | 250 | 210 | 1.79 | 1.54 | 1.34

L/200 | 17.56 | 11.06 | 7.41 | 520 | 3.79 | 285 | 2.20 | 1.73 | 1.38 | 1.12

1,00 | 8,832 L/250 | 14.05| 8.85 | 593 | 416 | 3.03 | 228 | 1.76 | 1.38 | 1.11 | 0.90

L/300 |11.71| 7.37 | 494 | 3.47 | 253 | 1.90 | 1.46 | 1.15 | 0.92 | 0.75

* 1043 | 766 | 5.87 | 464 | 3.76 | 3.10 | 2.61 | 2.22 | 1.92 | 1.67

L/200 | 21.96 | 13.83 | 9.26 | 6.51 | 4.74 | 3.56 | 2.74 | 2.16 | 1.73 | 1.41

1,25 (11,040 | L/250 |17.57 | 11.06 | 7.41 | 520 | 3.79 | 285 | 2.20 | 1.73 | 1.38 | 1.12

L/300 |14.64| 9.22 | 6.18 | 434 | 3.16 | 238 | 1.83 | 1.44 | 1.15 | 0.94

POZNAMKA:

') Medzné zatazenie z hladiska pevnosti je stanovené ako navrhova hodnota
2) Medzné zatazenie z hladiska priehybu je stanovené ako charakteristicka hodnota
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TABULKY STATICKYCH HODNOT MASLEN

q
I T T T )

——

VLNA S -40 Ocel S 250 GD

t g Kritérium Medzné zatazenie g [kN/m?] pre rozpatie L [m] %), ?)

pre

* pevnost’
[ | [kg/m?] max 150 | 1,75 | 2,00 | 2,25 | 2,50 | 2,75 | 3,00 | 3,25 | 2,50 | 2,75

priehyb

* 530 | 389 | 298 | 235 | 191 | 158 | 1.32 | 1.13 | 0.97 | 0.85

L/200 6.97 | 439 | 294 | 206 | 150 | 1.13 | 0.87 | 0.68 | 0.55 | 0.45

0,50 | 4,416 L/250 557 | 351 | 235 | 1.65 | 1.20 | 0.90 | 0.70 | 0.55 | 0.44 | 0.36

L/300 | 464 | 292 | 1.96 | 1.38 | 1.00 | 0.75 | 0.58 | 0.46 | 0.37 | 0.30

* 6.35 | 466 | 357 | 282 | 229 | 189 | 159 | 1.35 | 1.17 | 1.02

L/200 836 | 527 | 353 | 248 | 181 | 1.36 | 1.05 | 0.82 | 0.66 | 0.54

0,60 | 5,299 L/250 6.69 | 421 | 282 | 1.98 | 1.44 | 1.09 | 0.84 | 0.66 | 0.53 | 0.43

L/300 557 | 351 | 235|165 | 1.20 | 0.90 | 0.70 | 0.55 | 0.44 | 0.36

* 791 | 581 | 445 | 352 | 285 | 235 | 198 | 1.69 | 1.45 | 1.27

L/200 | 10.46 | 658 | 441 | 3.10 | 2.26 | 1.70 | 1.31 | 1.03 | 0.82 | 0.67

0,75 | 6,624 L/250 836 | 527 | 353 | 248 | 181 | 1.36 | 1.05 | 0.82 | 0.66 | 0.54

L/300 697 | 439 | 294 | 207 | 1.51 | 1.13 | 0.87 | 0.69 | 0.55 | 0.45

* 9.26 | 680 | 521 | 412 | 333 | 275 | 231 | 1.97 | 1.70 | 1.48

L/200 |12.27 | 7.73 | 518 | 3.64 | 265 | 1.99 | 1.53 | 1.21 | 0.97 | 0.79

0,88 | 7,772 L/250 982 | 6.18 | 414 | 291 | 212 | 1.59 | 1.23 | 0.97 | 0.77 | 0.63

L/300 8.18 | 515 | 345 | 242 | 1.77 | 1.33 | 1.02 | 0.80 | 0.64 | 0.52

* 1049 | 7.71 | 590 | 466 | 3.78 | 3.12 | 262 | 224 | 1.93 | 1.68

L/200 | 13.94| 8.78 | 588 | 413 | 3.01 | 226 | 1.74 | 1.37 | 1.10 | 0.89

1,00 | 8,832 L/250 |11.16| 7.03 | 471 | 3.31 | 241 | 1.81 | 1.39 | 1.10 | 0.88 | 0.71

L/300 9.30 | 585 | 392 | 275|201 | 151 | 116 | 091 | 0.73 | 0.59

* 13.04 | 958 | 7.33 | 580 | 469 | 3.88 | 3.26 | 2.78 | 2.39 | 2.09

L/200 | 17.44|10.98 | 7.36 | 5.17 | 3.77 | 283 | 218 | 1.71 | 1.37 | 1.12

1,25 (11,040 | L/250 |13.95| 8.78 | 588 | 413 | 3.01 | 226 | 1.74 | 1.37 | 1.10 | 0.89

L/300 |11.62| 7.32 | 490 | 3.44 | 251 | 1.89 | 1.45 | 1.14 | 0.92 | 0.74

POZNAMKA:

') Medzné zatazenie z hladiska pevnosti je stanovené ako navrhova hodnota
2) Medzné zatazenie z hladiska priehybu je stanovené ako charakteristicka hodnota
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TABULKY STATICKYCH HODNOT MASLEN

fal
3 -l

VLNA S -40 Ocel S320GD

t g Kritérium Medzné zatazenie g [kN/m?] pre rozpatie L [m] %), ?)

pre

* pevnost’
[ | [kg/m?] max 150 | 1,75 | 2,00 | 2,25 | 2,50 | 2,75 | 3,00 | 3,25 | 2,50 | 2,75

priehyb

* 542 | 399 | 305 | 241 | 195 | 161 | 1.36 | 1.16 | 1.00 | 0.87

L/200 364 | 229 | 153 | 1.08 | 0.79 | 0.59 | 045 | 0.36 | 0.29 | 0.23

0,50 | 4,416 | L/250 | 2.91 | 1.83 | 1.23 | 0.86 | 0.63 | 0.47 | 0.36 | 0.29 | 0.23 | 0.19

L/300 243 | 153 | 102 | 0.72 | 052 | 0.39 | 0.30 | 0.24 | 0.19 | 0.16

* 6.50 | 478 | 3.66 | 289 | 234 | 193 | 1.63 | 1.38 | 1.19 | 1.04

L/200 437 | 275 | 1.84 | 1.29 | 0.94 | 0.71 | 0.55 | 0.43 | 0.34 | 0.28

0,60 | 5,299 L/250 349 | 220 | 147 | 1.04 | 0.75 | 0.57 | 0.44 | 0.34 | 0.28 | 0.22

L/300 291 | 183 | 123 | 0.86 | 0.63 | 0.47 | 0.36 | 0.29 | 0.23 | 0.19

* 8.10 | 595 | 456 | 3.60 | 292 | 241 | 203 | 1.73 | 1.49 | 1.30

L/200 546 | 344 | 230 | 1.62 | 1.18 | 0.89 | 0.68 | 0.54 | 0.43 | 0.35

0,75 | 6,624 L/250 | 437 | 275 | 1.84 | 1.29 | 0.94 | 0.71 | 0.55 | 0.43 | 0.34 | 0.28

L/300 364 | 229 | 1.54 | 1.08 | 0.79 | 0.59 | 0.46 | 0.36 | 0.29 | 0.23

* 948 | 697 | 533 | 421 | 341 | 282 | 237 | 202 | 1.74 | 1.52

L/200 641 | 404 | 270 | 190 | 1.38 | 1.04 | 0.80 | 0.63 | 0.50 | 0.41

0,88 | 7,772 L/250 513 | 323 | 216 | 152 | 1.11 | 0.83 | 0.64 | 0.50 | 0.40 | 0.33

L/300 427 | 269 | 1.80 | 1.27 | 092 | 0.69 | 0.53 | 0.42 | 0.34 | 0.27

* 10.74 | 7.89 | 6.04 | 478 | 3.87 | 3.20 | 269 | 2.29 | 1.97 | 1.72

L/200 7.28 | 459 | 3.07 | 216 | 1.57 | 1.18 | 0.91 | 0.72 | 0.57 | 0.47

1,00 | 8,832 L/250 583 | 367 | 246 | 1.73 | 1.26 | 0.95 | 0.73 | 0.57 | 0.46 | 0.37

L/300 | 485 | 3.06 | 205 | 1.44 | 1.05 | 0.79 | 0.61 | 0.48 | 0.38 | 0.31

* 1335|981 | 751 | 593 | 481 | 397 | 3.34 | 284 | 245 | 2.14

L/200 9.11 | 573 | 3.84 | 270 | 1.97 | 1.48 | 1.14 | 0.90 | 0.72 | 0.58

1,25 | 11,040 | L/250 7.28 | 459 | 3.07 | 216 | 1.57 | 1.18 | 0.91 | 0.72 | 0.57 | 0.47

L/300 6.07 | 3.82 | 256 | 1.80 | 1.31 | 0.99 | 0.76 | 0.60 | 0.48 | 0.39

POZNAMKA:

') Medzné zatazenie z hladiska pevnosti je stanovené ako navrhova hodnota
) Medzné zataZenie z hladiska priehybu je stanovené ako charakteristickd hodnota
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TABULKY STATICKYCH HODNOT MASLEN

AIIIIIIIIIIIIIIIIIIIIIIIIIIIIIEIIIIIIIIIIIIIIIIIIIIIIIIIIL
i s SEIECPRES

VLNA S -40 Ocel S 320 GD

t g Kritérium Medzné zatazenie ( [kN/mz] pre rozpatie L [m] 1), ?)

pre

* pevnost
[mm] | [kg/m?] max 150 | 1,75 | 2,00 | 2,25 | 2,50 | 2,75 | 3,00 | 3,25 | 2,50 | 2,75

priehyb

* 542 | 399 | 305|241 | 195|161 | 1.36 | 1.16 | 1.00 | 0.87

L/200 877 | 552 | 3.70 | 260 | 1.89 | 142 | 1.10 | 0.86 | 0.69 | 0.56

0,50 | 4,416 L/250 7.02 | 442 | 296 | 208 | 1.52 | 1.14 | 0.88 | 0.69 | 0.55 | 0.45

L/300 585 | 368 | 247 | 1.73 | 1.26 | 0.95 | 0.73 | 0.58 | 0.46 | 0.37

* 6.50 | 478 | 3.66 | 289 | 234 | 1.93 | 1.63 | 1.38 | 1.19 | 1.04

L/200 | 1053 | 6.63 | 444 | 3.12 | 227 | 1.71 | 1.32 | 1.04 | 0.83 | 0.67

0,60 | 5,299 L/250 842 | 530 | 355 | 250 | 182 | 1.37 | 1.05 | 0.83 | 0.66 | 0.54

L/300 7.02 | 442 | 296 | 2.08 | 1.52 | 1.14 | 0.88 | 0.69 | 0.55 | 0.45

* 8.10 | 595 | 456 | 3.60 | 292 | 241 | 203 | 1.73 | 1.49 | 1.30

L/200 |13.17 | 8.29 | 555 | 3.90 | 284 | 214 | 1.65 | 1.29 | 1.04 | 0.84

0,75 | 6,624 L/250 | 1053 | 6.63 | 444 | 3.12 | 228 | 1.71 | 1.32 | 1.04 | 0.83 | 0.67

L/300 | 8.78 | 553 | 3.70 | 2.60 | 1.90 | 1.42 | 1.10 | 0.86 | 0.69 | 0.56

* 948 | 697 | 533 | 421 | 341 | 2.82 | 237 | 202 | 1.74 | 1.52

L/200 | 15.45| 9.73 | 6.52 | 458 | 3.34 | 251 | 1.93 | 1.52 | 1.22 | 0.99

0,88 | 7,772 L/250 |12.36| 7.78 | 521 | 3.66 | 2.67 | 201 | 1.55 | 1.22 | 0.97 | 0.79

L/300 |10.30 | 6.49 | 435 | 3.05 | 222 | 1.67 | 1.29 | 1.01 | 0.81 | 0.66

* 10.74 | 7.89 | 6.04 | 478 | 3.87 | 3.20 | 269 | 2.29 | 1.97 | 1.72

L/200 | 17.56 | 11.06 | 7.41 | 520 | 3.79 | 285 | 2.20 | 1.73 | 1.38 | 1.12

1,00 | 8,832 L/250 | 14.05| 8.85 | 593 | 416 | 3.03 | 228 | 1.76 | 1.38 | 1.11 | 0.90

L/300 |11.71| 7.37 | 494 | 3.47 | 253 | 1.90 | 1.46 | 1.15 | 0.92 | 0.75

* 13.35| 981 | 751 | 593 | 481 | 397 | 3.34 | 284 | 245 | 2.14

L/200 | 21.96 | 13.83 | 9.26 | 6.51 | 4.74 | 3.56 | 2.74 | 2.16 | 1.73 | 1.41

1,25 (11,040 | L/250 |17.57 | 11.06 | 7.41 | 520 | 3.79 | 285 | 2.20 | 1.73 | 1.38 | 1.12

L/300 |14.64| 9.22 | 6.18 | 434 | 3.16 | 238 | 1.83 | 1.44 | 1.15 | 0.94

POZNAMKA:

') Medzné zatazenie z hladiska pevnosti je stanovené ako navrhova hodnota
%) Medzné zataZenie z hladiska priehybu je stanovené ako charakteristickd hodnota
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TABULKY STATICKYCH HODNOT MASLEN

g
I T T T T aVaWaWaWaWaWwas

1

VLNA S -40 Ocel S 320 GD

t g Kritérium Medzné zatazenie ( [kN/mz] pre rozpatie L [m] 1), ?)

pre

* pevnost
[mm] | [kg/m?] max 150 | 1,75 | 2,00 | 2,25 | 2,50 | 2,75 | 3,00 | 3,25 | 2,50 | 2,75

priehyb

* 6.78 | 498 | 381 | 3.01 | 244 | 202 | 1.70 | 1.44 | 1.25 | 1.08

L/200 697 | 439 | 294 | 206 | 150 | 1.13 | 0.87 | 0.68 | 0.55 | 0.45

0,50 | 4,416 L/250 557 | 351 | 235|165 | 1.20 | 0.90 | 0.70 | 0.55 | 0.44 | 0.36

L/300 464 | 292 | 196 | 1.38 | 1.00 | 0.75 | 0.58 | 0.46 | 0.37 | 0.30

* 8.13 | 597 | 457 | 361 | 293 | 242 | 203 | 1.73 | 1.49 | 1.30

L/200 836 | 527 | 353 | 248 | 1.81 | 1.36 | 1.05 | 0.82 | 0.66 | 0.54

0,60 | 5,299 L/250 6.69 | 421 | 282 | 1.98 | 1.44 | 1.09 | 0.84 | 0.66 | 0.53 | 0.43

L/300 557 | 351 | 235 | 1.65 | 1.20 | 0.90 | 0.70 | 0.55 | 0.44 | 0.36

* 10.13 | 7.44 | 570 | 450 | 3.65 | 3.01 | 253 | 2.16 | 1.86 | 1.62

L/200 | 10.46 | 658 | 441 | 3.10 | 226 | 1.70 | 1.31 | 1.03 | 0.82 | 0.67

0,75 | 6,624 L/250 836 | 527 | 3.53 | 248 | 1.81 | 1.36 | 1.05 | 0.82 | 0.66 | 0.54

L/300 6.97 | 439 | 294 | 207 | 151 | 1.13 | 0.87 | 0.69 | 0.55 | 0.45

* 11.85| 871 | 6.67 | 5.27 | 4.27 | 3.53 | 296 | 252 | 2.18 | 1.90

L/200 |12.27 | 7.73 | 518 | 3.64 | 265 | 1.99 | 153 | 1.21 | 0.97 | 0.79

0,88 | 7,772 L/250 982 | 6.18 | 414 | 291 | 212 | 1.59 | 1.23 | 0.97 | 0.77 | 0.63

L/300 8.18 | 515 | 345 | 242 | 1.77 | 1.33 | 1.02 | 0.80 | 0.64 | 0.52

* 1343 | 9.87 | 7.56 | 597 | 484 | 400 | 3.36 | 2.86 | 2.47 | 2.15

L/200 | 13.94| 8.78 | 588 | 413 | 3.01 | 226 | 1.74 | 1.37 | 1.10 | 0.89

1,00 | 8,832 L/250 | 1116 | 7.03 | 471 | 331 | 241 | 181 | 1.39 | 1.10 | 0.88 | 0.71

L/300 930 | 585 | 392 | 275 | 201 | 1.51 | 1.16 | 0.91 | 0.73 | 0.59

* 16.69 | 12.26 | 9.39 | 742 | 6.01 | 497 | 4.17 | 3.56 | 3.07 | 2.67

L/200 | 17.44 1098 | 7.36 | 5.17 | 3.77 | 283 | 218 | 1.71 | 1.37 | 1.12

1,25 (11,040 | L/250 |13.95| 8.78 | 588 | 413 | 3.01 | 226 | 1.74 | 1.37 | 1.10 | 0.89

L/300 |11.62 | 732 | 490 | 3.44 | 251 | 1.89 | 1.45 | 1.14 | 0.92 | 0.74

POZNAMKA:

') Medzné zatazenie z hladiska pevnosti je stanovené ako navrhova hodnota
2) Medzné zatazenie z hladiska priehybu je stanovené ako charakteristicka hodnota
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TABULKY STATICKYCH HODNOT MASLEN
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