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Dimensionamento de placas de base

Exemplo: determinar a capacidade da placa de base, de
espessura 4,76mm, material ASTM A36 abaixo,
2,5. '

fei f; = 1,67 fck considerando concreto fck 20Mpa.

/i =50
’ fi = 1,67 fck - F; = 1,67 .2 = 3,34 kN /cm?

F, eef—tb’y_ eef—0476/3 334—0756m
€er =tp |7 NCRdej-Abas J

3f;

Resisténcia do piso de concreto

tp € a espessura da placa de base;
fy € aresisténcia de calculo da placa de base;

fi e a resisténcia de calculo do material do piso (ver 9.10).

Apas € a area efetiva da placa de base

Ncpg = fj-Apas  Ncpg = 3,34.41,29 = 137,90 kN



Dimensionamento de placas de base

Exemplo 2: determinar a capacidade da placa de base, de espessura 6,35mm, material ASTM A36 abaixo, considerando
concreto fck 20Mpa.

fi =167 fck > F; =1,67.2 = 3,34 kN/cm?

F, 25
eef = tp 3—]‘} Cef = 0,635 m = 1,00 cm

w
i
=
o
i
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Ncpg = fj-Apas  Ncgg = 3,34.54,50 = 182 kN



Dimensionamento de Chumbadores

Chumbadores devem ser dimensionados para cargas obtidas na andlise estrutural, ou, para no minimo 3kN de tracdo e
5 kN de esforco cortante
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(1) .l".rqu"'_.'.';d-ﬂ':m"e minima. {2) Os volores obtidos sdo boseados sobre o média de ensaios e especificacdes técnicas, com uso de ago ABNT 1070/1020 e concreto de 30MPa.
tengdo: esses valores sdo cargas ditimas, utilize sempre coeficiente de seguranga. Para mais informagdes, consulte a segto Dados Técnicos pdg. 135.

ma recomendada, para menores consulte o departamento técnico.

(4) Para montogem passante.




DiGdmetro necessdrio para chumbadores e parafusos sujeitos a tragdo
e cisalhamento combinados (Barras rosqueadas com compound
quimico)

’ _ 0,40.m.D%F, . _0,75.m.D2%F,
Rd = " 4.135 Ra— 4 .1,35

2 2
N tSd VtSd N tsd VSd
—— | S + <1

11,39.VZ, + 3,24.N2,
\J Fuz

dchu — 1,27




Chumbador quimico

(arga caradteristica ® de

s Distancia minima (argas dltimas ¥ , g
Diametro Furo I . acordo com certificacdo ETA
recomendada * (mm) Chave Torque © ledgfrJLa (kgh) TRO29 (kg)
o) | Ogm | e
(pol) em) | Digm.omy | PO® Firador - | - Fixador - o Tragdo Corte Tragdo Corte
' ) (mm}) Fixador Borda :
- _ 64 128 64 N 118 2.191 o 1.836 -
5/16" 8 10 : - 172" 15 — 1.887 —— 560
96 92 96 18 1.939 2.756
. . 80 60 80 . . 68 3.576 o 2727 N
38" 10 2 - . _ 9/16" 2 - - 2.768 - 2287
120 240 120 45 4334 4090
96 192 96 58 5.568 1.926
z 12 14 3/4 41 - 4924 R 4.069
144 288 A4 39 7.016 5.890
128 256 28 o 26 7.605 . b.614 .
5/8" 16 18 15/16 8.2 B 8.01 _ 6.625
192 384 92 17 11.590 5.920
1600 320 il _ 13 10.480 » 9.759 ~
3y 20 pJ) — 1/8 15,3 —— 11.818 o 9.766
240 480 240 8 17.092 4639
- 176 352 b i 10 14.253 ) 1.225 o
/8 2! 25 . 1.5/18" 18,4 . 16.272 o 13.447
264 52 264 b 19.944 b.838
, N 192 384 192 . 8 16.688 o 13.226 o
24 28 - — 1.1/2" 224 . S 21.304 17.605
288 576 288 5 21.848 9.840
R . - 256 512 256 o o 4 24070 o 16.040 _
/47 32 35 : . 1.7/8" 30,6 - —— 35.047 —— 28.962
384 768 384 2 39.604 24,059

(1) Profundidades padrdes.

(2) Os valores obtidos sdo boseados sobre o média de ensaios e especificacBes técnicas, com uso de haste ASTM A193 B7 e concreto de 30MPa.

Atengdo: esses valores sdo cargas dltimas, utilize sempre coeficiente de seguranga. Para mais informagdes, consulte a se¢do Dados Técnicos pag. 135.

(3) Os valores de resisténcia caracteristicos sdo baseados na falha combinado de escorregamento e cone de concreto, de acordo com as premissas de cdlculo
do ETA TR0O29. NESTE CASO os coeficientes de seguranca devemn ser considerados de acordo com os parametras presentes na certificacdo do produto.

(4) Distancia minima recomendada, para menores consulte o departamento técnico.

(5) Valores validos para hastes ASTM A193 BY / Porcas ASTM A7594 2H.

(6) Valores estimados em condicdes ideais de uso.



Projeto de Distanciadores

Fh

"—

Minimo 2 distanciagores

] Distanciador adicional por emenda

NtRd (min) = Carga horizontal de
Fosicionamento

Devemn ser desconsiderados quando:
As estruturas forem de tabricantes diferentes

A distancia entre elas for maior gue 1m

Filas ndao sdao paralelas



Exemplo

7,40 kN

Verificar o distanciador abaixo (U 7100X40X2,00 — SAET020)
Faralusos M8 classe 4.6 (espessura da coluna = 2,65mm)
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4| F5tr - Geometric Properties

Geometric Properties

Area 352.00
J* 460,333
w?.E.I, m%.20000.53,14 Ing 531473.333
Nex = (ky.Ly)? ” (1.30)2 = 11655kN lyg 52868.231
N n?.E. Iy, m2.20000.5,28 1158 kN lxyg 0.000
ev = 27 2 - E -13.74
ky.L (1.30)
( ’ y) yic* 45.94
Cw* 89682557
| [L(“«. + (f-f] WxC 10846395
{K - f‘: ) Wy C 1741 495
_ L [r.2000089,68 +7700.0,047| = 926 kN S
4,652 302 Y - Origin {x-y)

21— (x /1p)?

Exz —

Principal Axis (1-2)

N e T N oz g 4N ax N (,_,|] —(xg/
| (Nt’.\‘ + ‘M(’: N

> Nodes
10)”1 Strip elements
Longitudinal Info

Boundary Condition

224 2 Cross-section
4.11 926 |1 — |—=
11655 + 926 . 655 6[ (4,65)1 _ 908 12 kN e ep——
L[4 _ (224 (11655 + 926)2 AN
- (75)

3,52.24

908,12

=0,31<1,5

N,.. = (0,658%3%").3,52.24 = 81,36 kN

#Q 8.64
¥a 49.00
11 531473.333
12 52868.231
theta -0.00
x0* 2238
yo* 0.08
ro* 46,488
wW1C 10846395
waC 1741.495
Shear Center*
Initial Stress
Warping*
Initial Load

Shape Function

IModel Description




Flambagem Local

N
Se d; > 0,776 Neg, = 1—3’—3,‘: ﬁ
0,15 \ 3,52.24
0,9098 /" 0,9008

N.p1 = 76,91 kN

7691

NCRd = ﬁ = 64,09 kN > 1,40 kN OK!

|4\ FStrvs1.4.0 - Finite Strip Computer Application

General I/HIT C/Hat

Coordinates
| #Node | Coord X | Coord Y |

Zed Rack L/ Wall

Elements
| #Elem | Node1 | Node2 | t| Mat |

Strip Properties

Boundary Condition

39.0000 98.0000
29.2500 98.0000
19.5000 98.0000
9.7500 98.0000
0.0000 98.0000
0.0000 316667
0.0000 653333
0.0000  49.0000

00 = D0 N e L) D

1

L=l B= I IR S TR
W00~
(SR SN NN NN NN N
- e e ek ok

7= T - I NV Y

0.0000 326667
10 00000 163333
11 0.0000 0.0000

Material
| #Material | Et | EI | vil | vit | (GH)

| 5-5 (Simply-Simply)

Half-wave terms

[1

Longitudinal Lengths
() Linear

Min #Lengths

(®) Log10

Ma

12 G 7A00 00000

[1 200 200 03 03

- |

[ 10 || 100 | te+04 |

or—o—o—o

Elastic Buckiing Analysis

Geometric Properties

Results

Load Factor 99.53

10°

"
1
Tl 10°

Load Factor

10'

Scale [v]X Log Scale

~

A |

10°
10"

Length

AN
yd

|
0 0.25

| save |

114.98

|
0.5 0.

| |
75 1
Mode Scale

Y FStr
3D Plot Properties
Long. Sections

Line Type
| Dots v |

Color Vector
| Resultant |

Transparency

[ apPt |

Interpolation Points -



Dimensionamento dos parafusos

)

40
Veqg = = 0,7 kN — Adotaremos 5 kN

o 0,4.1.0,8%.40
Ra ™" 4.1,35

= 595kN > 5 kN OK!

Esmagamento do furo:

r_ Ae.d.t. Fy a, = 0,183.t + 1,53
Rd = 1,55

a, =0,183.0,2+ 1,53 - 1,56

1.56.0,8.0,2.40
Fra = 155

= 6,44 kN > 5 kN OK!

Rasgamento Furo — borda / Rasgamento Furo-Furo

; _t.e.F, 02.25.40
R& ™ 145 — 1,45

= 13,79 kN OK!



Dimensionamento de colunas
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Dimensionamento de colunas

2, T2 072 NcSd = 5 x 12,14 = 60,7 kN
. ] fﬂ?‘?_bf;gi 12,14 - 1 f?ﬁﬁlk-—-zi 12,14
6002 T\: 6002 [N\: M, = % = 2,50 775 = 46,87 kN.cm
1214 ;ffﬁ 12,14 _ifﬂ_ﬂ’g{_ﬂ 12,14
:Xl | M —P'L—125 75—2343kN
+4252 | / | +4252 / y T - T e -cm
— _A_fiL§;£ 12,14 - _?_2,_?4_‘1};;@ 12,14
~ L~ 25 _
! \ . [X : Vsd = = 1,25 kN
+2052 ) +2052 . b
— __c_f4_+Z_J|! 12,14 o ] _g;im(_gé’f:ﬂ 1214
N I
| . )
+752 i / i +752 /
__d_’i*iéi:!l ?2,;50 _ __2_?4_!'1_%%%_:'“ 12,14
E.LU3 | / !_ E.LU3 L_‘?Zj




Secdo A (Resisténcia a compressio) _Carga Critica Flambagem Local (1007 kN) |

General HWHIT C/Hat Zed Rack L/ wall RHS PHS »  Strip Properties i

= R i . .
FStr - Geometric Properties O > comamates et Bounsry Conaten
| #Node | Coord X | Coord Y | #Elem | Noded | Node2 | t| Mat | Loads
i i Maodel Description 400000 280000 .| [ 5 2 3 1 P 1 S-S (Simply-Simply) v
Geometric Properties P 5 65778 313041 Y s 3 3o
6 131557 337383 A Halfwave terms
7197335 361824 404 5 3 1 Tx= o .
- 8 263114 38.5766 £2
Area 798.00 0 15.69 9 263114 47.0766 g E ? ; : My =
10 263114 555766 77 8 3 1 Longitudinal Lengths
11 263114 64.0766 s 8 o 3 1 -] mi= o Linear —
= 12 263114 725766 =
J 2394.000 ¥a 47.40 13 158114 725766 Material
14 53114 725766 | #Material | Et| EI | vil | vit| (Gt) M2 = [] Min  #lengths  Max
15 51886 725766  ~ 10 100 || 1ev04
1200 200 03 03 -
Ixg 426268.751 11 T00G624.402 y
Elastic Buckiing Analysis
Iya T00G24.402 12 426268.751 L et
WModes |1 VY LogScale [ X Log Scale Load Factor 1007 .
© DIFStr
Ixyg 0.046 theta 0.00 d N .
1 3D Plot Properties
(i -15.68 x0* 0.01 v Long. Sections
g TS|
yc* 106.46 i 50.06 = .
5
- 10 Dots v
Cw= 1603402276 ro* 70.000 Color Vector
Resultant v
WG 16932 125 WAC 27820 994 ‘ wk - - 5 T
Length | | I | | 1.00
o 025 o5 0.75 1
Wy C 16681.533 W2C 10145.255 £ L 2 Mode Scale |25 30 Plot
€ Save 6579 Interpolation Points 2
Cross-section Info
- L
Origin (x-y) Shear Center* C C ,t. FI b D t . | (470 kN)
Principal Axis (1-2) Initial Stress - FSlrvslA.gF\nﬂeStrlp Computer Application g - O x
MNodes Warping* -
General | I/H/T | C/Hat  Zed | Rack L/Wal | RHS | PHS > Strip Properties d
Strip elements Initial Load TS i Boundary Condition
| #Node | Coord X | CoordY| | #Elem | Noded | Node2 | t| Mat | Loads
400000 2900000 .| [7 1 2 3 1 P= 1 S-S (Simply-Simply) v
S—— 5 65778 313041
Longitudinal Info 6 131557 337383 § § : g : Half-wave terms
7187335 36.1824 10105 3 4 R 9
& 263114 385766 5 5 8 3 1 1 -
- : 9 263114 470766 My =
Boundary Condition Shape Function 10 263114 555766 5 .E, ; g : v Longitudinal Lengths
11 263114 64.0766 s 8 9 3 1 o s o L Lot
- 12 263114 725766 = inear ) Log
Cross-section 13 158114 725766 Material
14 53114 725766 | #Material | Et | EI | vil | vit| (Gt) w2 = 0 Min  #lengths  Max
15 51886 725766 *| (o007 a0 03 03 & 10 100 || 1e-04
“For tions, these properties are n Elastic Buckiing Analysis Geometnc Properties
Results
Modes | 1 ¥|YLogScale /] Log Scale Load Factor 4703 .
- OFS
o 2 PN tr
1 3D Plot Properties
v 0 Long. Sections
3 0
P
=
g Line Type
10° Dots hd
Color Vector
Resutant ¥
10
10 0 10 0 L
Length | 1 1 1 1.00
o 025 05 055 1
2 L 2 Mode Scale | 25 30 Plot
Save ELI8 Interpolation Points | 2




Se¢ao A
4| FStr - Geometric Properties

Geometric Properties

Area 798.00 Qg -15.69
J* 2394.000 ¥a 47.40
Ixg 426268.751 11 T00G624.402
Iya T00G24.402 12 426268.751
lxya 0.046 theta 0.00
xc* -15.68 x0* 0.01
yc* 106.46 yo* 59.06
Cw= 1603402276 ro* 70.000
WixC 16032.125 W1C 27820.994
Wy C 16681.533 W2C 10145.255
Cross-section Info
Origin (x-y) Shear Center*
Principal Axis (1-2) Initial Stress
MNodes Warping*
Strip elements Initial Load
Longitudinal Info
Boundary Condition Shape Function
Cross-section
FrroETmerin fErTi oo

Ao = 7’98'24—006<15
7 117142 7 ’

Lx = 150cm, Ly = 250cm

Madel Description

v MeEl 7200004263
= e d =
X = (e L)? (1.150)2
n2.E.I, m2.20000.70,06
= 221,26 kN

S e 1

N, = -
T (L)’

| 1]
) J"UJ (K-L.)"

72.20000.1603

(1.250)2

+(EJ]

T 72

221,26 + 324,71

1502

7 AT I i
Ny TN g l—\/]. _4‘?”'(’.1“'\'(’:“ —(xg /1) |
| ( Nt’.\‘ + "Vc’: o

5906\* _ .
7 - Y%

+ 7700. 0,24] = 324,71 kN

Exz —

N, = (0,658196").7,98.24 = 141,6 kN

2.0,74

4.221,26.324,71.0,74
(221,26 + 324,71)2

=171,42kN



Se¢ao A Lx = 150cm, Ly = 250cm

4| F5tr - Geometric Properties —

Flambagem Local

Geometric Properties IModel Description

Area 798.00 Qg -15.69 1 4 1 ) 6

- 2304.000 va 47.40 A = 1007 -

Ixg 426268.751 11 T700624.402 N

Iyg 700624.402 12 426268.751 d N f— N — 14_1 6 kN
CRI CRe
Ixyg 0.046 theta 0.00 Se /11 < 0,776 ’

0,37

e -15.68 x0* 0.01
yer 106.46 yo* 59.06 \\\ /
Cw* 1603402276 ro* 70.000 | . .
WxC 16032.125 W1C 27820.994 4 Flambagem D|storC|onaI
WyC 16681.533 W2C 10149255 '
Cross-section Info .
orgm ) eheor Contr . Carga Critica para Flambagem
Principal Axis (1-2) Initial Stress Distorcional: 470 kN
MNodes Warping*
Strip elements Initial Load

Longitudinal Info

Boundary Condition Shape Function

Cross-section

Se Agist > 0,561  Neraist _[1—

N (4 025 \ 7,98.24
141,6 cRdist =\ = 063812/ (,63812

Ncrg = = 118 kN
CRd 12

= 187,62 kN




Secao A (Resisténcia ao Momento Fletor)
Momento Critico para FLT(1051 kN.cm

4 FStrvs1.40 - Finite Strip Computer Application

Momento Critico para Flambagem Local (1896 kN.cm)

4] Fstrys14.0 - Finite Strip Computer Application - o x General | I/HIT | C/Hat | Zed |Rack | L/wal |RHs |PHs » | StripPropertes
General | I/H/T |C/Hat |zed |Rack |L/iwal |RHS | PHS » St Properies i Coordinates Elements R (FLHiED
|#Node | Coord X | Coord Y | #Elem | Node1 | Node2 | t| Mat | (328
Coordinates Elements Boundary Condtion T 00000 2900000 4| [v 1 2 3 1 -5 (Simply-Simply) hd
| #Node | CoordX | CoordY| | #Elem | Noded | Node2 | t| Mat| ez 65778 313941 202 03 3 1
i s s F= o] | | \SSSmet St z 6 131557 337883 EEET T " Hatt-wave terms
Ix =
131557 337883 223 Halfwave terms ; ;g?i’j gg ;gég 4 4 5 3 1 2 z
197335 361824 20405 3 1 Mx = 1 7 5 a3ii4 470708 5 5 8 3 1 _
263114 385765 5 s 5 3 1 > 6 6 7 3 1 My =
263114 47.0766 5 8 7 3 1 My = ) 10 263114 555766 7 7 8 3 1 Longitudinal Lengths
263114 555766 77 8 3 1 Longitudinal Lengths 11 263114 64.0766 8 8 9 3 1 - mi-
263114 640766 s 5 3 3 1 o e o T BleD 12 263114 725766 = Linear *)Lag10
2o e o 13 158114 725766 aterial T ——
725766 | #Material | E| E1| vl |VIL] (Gl) 2= 0 Min  #lengths  Max 1; 553'1;945 ;i g;gg | #Material | Et| EIl vl | vit] (Gt M2 = in engths 2
725765 70 200 03 03 % 10 100 ][ tev04 = 1200 200 03 03 - o 100 || 1e-04
Elastic Buckiing Analysis Geomelrc Properties Elastic Buckiing Analysis Geometric Properties:
Resulls Results
Modes |1 V|YLogScale [/XLogScale LoadFactor | 1.896e+04
NI~ ‘Fst Modes | 1 /Y Log Scale  |v|X Log Scale Load Factor 1.051e+04
: - r ) FStr
10° 5
1 3D Plot Properties 10°
v Long. sections 1 3D Plot Properties
2 10 v Long. Sections
T Line Type £ 40
ks Dots v S
g 10t Line Type
Color Vector 3 Dols
Resufiant v
. Color Vector
& s . e Transparency
Length | Lo 1.00 Resutant
¢ oz o5 o
< B Mode Scale | 25 3D Piot g T T B Transparency
Save 61.36 Interpolation Points 2 Length | 1 i 1.00
0 025 o5
& > Mode Scale 3D Plot
save 1519.91 Interpolation Points

Momento Critico para Flambagem Distorcional (1024 kN.cm)

4 FStrvs1.4.0 - Finite Strip Computer Ap

- o

General | I/H/T | C/Hat | Zed | Rack | LiWall |RHS | PHS >  Strip Properties
Coordinates Eles Boundary Condition
| #Node | Coord X | Coord Y| | #Elem | Node1 | Node2 | t| Mat | oads
400000 290000 o| [q 1 2 3 1 Ps o S-S (Simply-Simply) v
5 65778 313941 2 2 3 3 1
6 3.1557 337883 3 3 4 3 1 Half-wave terms
7197335 361824 1105 3 1 M=
3 263114 385766 5 5 8 3 1 1 z
9 263114 47.0766 6 6 7 3 1 My = 0
10 283114 555766 7 7 8 3 1 Longitudinal Lengths
11 263114 640766 g 8 9 3 4 ~| m- o
12 263114 725766 - Linear ) Log10
13 158114 725766 Material )
14 53114 725766 | #Material | EL| EI | vl | Wit | (Gl) M2 = 0 Min #Lengths Max
15 51886 725766 1200 200 03 03 = 10 100 || 1ev0d
Elastic Buckiing Analysis Geometric Properties
Resulls
Modes [ 1 ¥YLog Scale [v|XLog Scale Load Factor | 1.024e+04
TIES
e LI FStr
10
1 3D Plot Properties
U Long. Sections
E 10° Line Type
5 Dots v
Color Vector
Resultant v
10
o e = T Transparency
Length I | | | 100
o o0xm o5 om
< - > Mode Scale | 25 e
43288 2

Interpolation Points

x




Se¢ao A Lx = 150cm, Ly = 250cm

Flambagem Lateral com Tor¢ao

_|Wfy  [16,93.24
Ao = /Me = | Tos1 =0,621

Se 0,6 <1, < 1,336

Mg, = 1,11.(1 — 0,278.0,621%)16,93 . 24 =402,66 kN.cm

Flambagem Local

L 402,66_046
L™ 11896 ~

Seld; <£0,776 Mg, = My, = 402,66 kN.cm

Flambagem Distorcional

16,93.24
Adist - W - 0,63

Se Agise < 0,673 N, = 16,93.24 = 406,32 kN.cm

Rl

Mgpq =

402,66

— —  =1335,55kN.cm

1,2



Secao A — Resisténcia ao Esfor¢o cortante

Forca cortante

A forga cortante resistente de calculo V,, deve ser calculada por (adotando y=1,1):

06 f ht
- Para h < 1,08 ; oy = _'f-'
.f &
Ek, h Ek, , 065" Jkvf, E
-Para 1,08 |—— < — <14 |— s Ve =
oot 2 4
: . 0905Ek,t"/ h
-Para 1 =14 Eky 50 Rd = E
! /s 7

onde:

t é a espessura da alma; h e alargura da alma (altura da parte plana da alma);

k, € o coeficiente de flambagem local por cisalhamento, dado por:
- para alma sem enrijecedores transversais ou para a/h>3 :
k,= 5,00

h
— =2"=11,33
tW
L ) 200005 _ .
P p= 24 7
0,6.(2.34+2.29).03.24
Vg = = 49,50 kN

1,1



Se¢ao A Lx = 150cm, Ly = 250cm

Momento Fletor e Esforco Cortante combinados (Sem enrijecedores)

M5d2+ V5d2<100 46,87 2+ 1,25 2—002<1000K'
Mg, Vea) — 335,55 4850/ ’ '

Momento Fletor e esforgos axiais combinados

Nea Mysp Mysa 60,7 46,87
< 1,00 4 — 0,65 < 1,00 OK!
Nea  Mena  Mymg = 118 ' 335,55




Secdo B (Resisténcia a compressio) Carga Critica Flambagem Local (732 kN)

4] Fstrvs1.40 - Finite Strip Computer Application u} X
4] F5tr - Geometric Properties — O Y Genersl | 1/H/T | C/Hat | zed |Rack |Liwal | RHS | PHS >  Stip Properties i
Coordinates Elements — Boundary Condition
- - B | #Node | Coord X | Coord Y | | #Elem | Noded | Node2 | t| Mat |
Geometric Properties Model Description 1 00000 0.0000 2t 2 2 3 1 =] e= 1 SOELETEE) v
22 2 23 3 1
P B EERIL T e
- 4 00000 290000
P"rea 6?2-42 XQ ‘15- Bg 5 65778 313041 25 25 2% 3 1 ! =
6 13.1557 337883 26 26 27 3 1 My = 0 B
7 197335 361824 27 27 28 0751 (Lo e (=g
J 2016.002 ¥Q 49.41 3 2031 3o R T - 0 tnear  @Logto
]E 52211: ?;é?éé | #Material | ET| E1| vii | vit| (Gl) M2 = 0 Min  #lengths  Max
Ixg 355286.399 1 H66750.112 12 158114 725766 | [1200 200 03 03+ 1o 100_|| teroa
Elastic Buckiing Analysis Geometric Properties
Iyg 566750.112 12 355286.309 C— Results
Modes | 1 WY Log Scale [ X Log Scale Load Factor 7325 > -
Ixyg 0.047 theta 0.00 o 5 COFStr
1 3D Plot Properties
3 0
%e -15.68 X0 0.01 i g St
% |
yer 10617 Yo" 56 76 : P
34 Dots v
Cw~ 1228078976 ro* 67.771 -
Resultant v
WxC 15333.450 WAC 24450806 . .
Length | | i 1.00
> . Y
WyC 13494 050 W2C 8450199 &) O > Mode Scale 30 Plot
Save 61.36 Interpolation Points | 2 | 2]
Cross-section Info
V) . .
Origin (1) Shear Center Carga Critica Flambagem Distorcional (275 kN)
Principal Axis (1-2) Initial Stress
4| FStrvs1.4.0 - Finite Strip Computer Application - (m) X
Nodes Warping*® -
General IHIT C/Hat Zed Rack L/ wall RHS PHS > Strip Properties i
Strip elemenis Initial Load - — Boundary Condition
| #Node | Coord X | Coord Y | | #Elem | Node1 | Node2 | t| Mat | Loads -
S 1 00000 00000 2223 1 2| p= 1]| | (&5 (Simply-Simply) s
22 22 23 3 1
Longitudinal Info 2 00000 esser 22ns . — | varave trms
4 0.0000 29.0000 24 24 25 3 1 1
- ) 5 65778 313941 EIE - 5
Boundary Condition Shape Function G 1ser saress EE ., Longitudinal Lengths
28 28 29 3 1 =
Cross-section S ég gj\:: 33%32 atorial w 0 = ®Log10
o ae | #Material | Et| EI [ vl | vi | (Gl) 2= A Min  #lengihs  Max
12 158114 72 K764 1200 200 03 03 = 10 100 1e+04
UOns, these properies are not Elastic Buckiing Analysis Geometric Properties
Results
Modes | 1 Y Log Scale [v|X Log Scale Load Factor 275 »
ol 1 CVFStr
1 3D Plot Properties
Para obter as propriedades geométricas, nos segmentos indicados foi V)
2 a0 E{
adotadot =0,01mm £
g Line Type
= Dots v
e , . . . o Color Vector
Para analise elastica da flambagem local e distorcional, adotaremos 25% Resulant v
10
= . Transparency
da espessura do elemento (0,75mm) E " v —0—
’ g é 3."25 D‘E 0‘75 1‘
< > Mode Scale | 25 D Piot
Save 70548 Inferpolation Foints | 2 [-=]



Secao B (Resisténcia a compressao)

4| FStr - Geometric Properties

Geometric Properties WModel Description

Area 67242 ®Q -15.69
JF 2016.002 va 49.41
Ixg 355286.309 11 566750.112
Iyg 566750.112 12 355286399
Ixyg 0.047 theta 0.00
xC* -15.68 x0* 0.01

yc* 10647 wi* 56.76 \\\
Cw* 1228078976 ro* 67.771
WxC 15333.459 W1C 24459 206
WyC 13494.050 W2C 5459.199

Cross-section Info

arigin {x-y) Shear Center*
Principal Axis (1-2) Initial Siress
Nodes Warping*®
Strip elements Initial Load

Longitudinal Info

Boundary Cendition Shape Function

Cross-section

r ClOSE Cross-5echons, these properies arne ot accuran

6,72 .24 _ 1,172 —
Ay = fm =117<15 N, = (0,65817).6,72.24 = 90,94 kN

2. E.l, m%.20000.35,5
Ng, = -
¢ (kg Ly)? (1.150)2

= 311,44kN

v o TREL, 720000567 o
= - = )
&y (k,. Ly)z (1.250)2

72EC
N, = | B 6y
ro” | (K-L-)"

_ 1 [m%.20000.1228
6,72 1502

NEZ

+ 7700. 0,20] = 274,30 kN

7 r r mIr; 2
FallplffA Ney + N, gl \/1 fil AN N [1-(x/1H)" ]
s A / 2 7 rl (A2
2[1— (XU 1 )-J ("\'t’.\‘ +J'7\'[,: )

N 179,07 + 274,30 4.179,07 .274,30.0,28
Exz — 2.0,28 (179,07 + 274,30)2

= 116,76



Se¢ao A Lx = 150cm, Ly = 250cm

4| FStr - Geometric Properties - a X

Geometric Properties WModel Description

Area 67242 ®Q -15.69 e
J* 2016.002 Vg 49.41
Ixg 355286.309 11 566750.112 )
Iyg 566750.112 12 355286.399
Ixyg 0.047 theta 0.00 1
*C* -15.68 x0* 0.01
ye* 106.17 yo* LEI1E \\\ //
Cw* 12280784976 ro* 67.771 )
WxC 15333.459 W1C 24459806 L
WyC 13494.050 W2C 5459.199
€
Cross-section Info
arigin {x-y) Shear Center ~
Principal Axis (1-2) Initial Siress
Nodes Warping*
Strip elements Initial Load

Longitudinal Info

Boundary Cendition Shape Function

Cross-section

90,94
Nera = =~ = 75,78 kN

Flambagem Local

= 2 =035
LTl 732 T

cos <oy Nert = Nere = 90,94 kN
| =Y,

Flambagem Distorcional

Carga Critica para Flambagem
Distorcional: 275 kN

Se Agist > 0,561  Neraist _[1—

025 \ 6,72.24
Neraist = {1 = 576612 |0 76612

= 145,62 kN



Secao B (Resisténcia ao Momento Fletor)

Momento Critico para Flambagem Local (890 kN.cm)

4] Fstr vs1.40 - Finite Strip Computer Applicatien - o
General HHIT C/Hat Zed Rack L/ Wall RHS PHS > Strip Properties | i
Coordinates Elements Boundary Condition
| #Node | Coord X | Coord Y | | #Elem | Node1 | Node2 | t| Mat | Loads
100000 00000 21 21 2 3 < p= 0]| [ (S8 (Smely-Simply)
2 00000 96667 22 22 23 3 1
300000 192333 23 23 24 3 1 (R
4 00000 290000 24 24 25 3 1 ’1—|
5 65778 313041 25 25 2 3 1 2
6 131557 337883 26 26 27 3 1
7197335 361324 27 27 28 0751 Longttudinal Lengths
8 263114 385766 28 28 29 3 1
9

263114 49.9009
10 2683114 612432
11 263114 725766
12 _15A114 72 5766

terial
| #Material | EX| EI| vil| vit | (Gt

)Linear (&) Log10

Min  #lengths  Max

1200 200 0.3 0.3

Elastic Buckling Analysis

| | Geometric Properties

Results

Modes [¥]Y Log Scale []X Log Scale Load Facter 2002 .
) ® ) FStr
1 3D Plot Properties
[v) Long. Sections
s
ki
B Line T,
® ine Type
g JIEWEE
- [Dots
Color Vector
[ Resultant
0
s T - o Transparency
Length | | i 1.00
. _ o om o5
<] =] Mode Scale e
5136 —

Momento Critico para Flambagem DlstorC|onaI

(4] FStrvs14.0 - Finite Strip Computer Application

General  I/H/T | CIHat Zed | Rack | L/Wall | RHS

Coordinates
| | |#Node| Coord X | CoordY |

Elements
| #Elem | Node1 | Node2 | t| Mat |

PHS >  Strip Properties (

Interpolation Points

Boundary Condtion

100000 0.0000
2 00000 9.6667
300000 19.3333
4 00000 29.0000
5 65778 313941
6 131557 337883
7
g
9
3
1

197335 36.1824
263114 385766
263114 49.9099
0 263114 612432
1 263114 725766

| S-S (Simply-Simply) v

Hali-wave terms

KT

erial
| #Material | Et| E1| vil] vit | (GH)

Longitudinal Lengths
O Linear (®) Log10
Min  #lengths  Max

1200 200 0.3 03

Elastic Buckiing Analysis

) Geometric Properties

Results

Modes Y LogScale []XLogScale Load Factor

5002

10

Load Factor

) FStr

3D Plot Froperties
Long. Sections
[« B
~J
Line Type
| Dots

Color Vector
| Resultant

Length

Transparency

1.00

0 025 05

705.48

Mode Scale [ Pt |

Interpolation Points

(500 kN.cm)

Momento Critico para FLT(593 kN.cm)

[4 FStrvs14.0 - Finite Strip Computer Application - o x

General I/HIT C/ Hat Zed Rack L/ Wall RHS PHS »  Strip Properties

Coordinates Elements Boundary Condition

| #Node | Coord X | Coord Y | | #Elem | Node1 | Node2 | t| Mat | Loads —
1 00000 00000 21 21 22 1 - o]|  (SSEmelySmply) v
2 00000 96667 2 2 3 1 ——
300000 193333 23 23 4 1

4 00000 290000 24 24 25 1 G =

5 65778 313041 25 25 26 1

6 131557 337283 26 26 27 1 0

7 197335 361824 27 27 28 0751 Longtudinal Lengths

3 263114 385766 28 28 20 3 1 =

9 263114 49.9099 Wiaterial dlicesy Logto
10 263114 §1.2432 i

1 263114 725786 | #Material | Et| E1| vil | vit| (Gt} 0

12158114 BI66 e 1200 200 0.3 03 -

S

| FElastic Buckling Analysis ] { Geomelric Properties
Results
Modes Y logScale [v|XLogScale Load Factor 5939
- CIFStr
1 3D Plot Properties
)

o Long. Sections

Line Type
| Dots

Load Factor

Color Vector
| Resultant v

Transparency
1.00

[ aoPot |

Length | | |
) 0.25 05

=] =) Mode Scale
(save ) 1519.91

Interpolation Points



Se¢ao B Lx = 150cm, Ly = 250cm

Flambagem Lateral com Tor¢ao

_ |W.fy  [1533.24
Ao = /Me = 93 =0,79

Se 0,6 <1, < 1,336

Mg, = 1,11.(1 — 0,278.0,792)15,33 . 24 =337,53 kN.cm

519,19 265,91 kN
= = , .CM
Flambagem Local Rd 1,2
1= 337,53 0615
t— ] 890 T
Seld; <£0,776 Mg, = My, = 337,53 kN.cm
Flambagem Distorcional
15,33.24
Adist = W - 0,857
0,22\ 15,33.24
Se Agist > 0,673 Nopgist =1 — 0857) 0857 = 319,10 kN.cm



Secao B — Resisténcia ao Esforco cortante

Forca cortante

A forga cortante resistente de calculo V,, deve ser calculada por (adotando y=1,1):

06 F hi
- Para E«sl,tm x -R!:-"—-'
If &
Fk, h Eky . 0657 kv f, E
-Para 1,08 |—— < — <14 |— s Ve =
fy ot /, 7
: o 0905Ek,t/ h
-Para 1 =14 Eky 50 Rd = E
1 /, 4
onde:

t é a espessura da alma; h e alargura da alma (altura da parte plana da alma);

k, € o coeficiente de flambagem local por cisalhamento, dado por:
- para alma sem enrijecedores transversais ou para a/h>3 :
k,=5,00

h
— =2"=11,33
tW
L - ) 200005 _
P p= 24
0,6.(2.2,4+2.1,9).0,3.24
Vg = = 33,77 kN

1,1



Se¢ao B Lx = 150cm, Ly = 250cm

Momento Fletor e Esforco Cortante combinados (Sem enrijecedores)
M5d2+ V5d2<100 160,87 2+ 12> 2—003<1000K'
Mg, Vea) — 265,91 33,77) ’ '

Momento Fletor e esforgos axiais combinados

Neiw M M 60,7 46,87
Sd L xSD Y54 100 +
Nra  Mypa  Mypg 75.78 © 265,91

= 0,977 < 1,00 OK!



Secdo B (Resisténcia 3 compress3o) Carga Critica Flambagem Local (541 kN)

</ Fstrvs14.0 - Finite Strip Computer Application =] X
J" FStr - GEDmEtnC propertles - D X General HWHIT C/Hat Zed Rack L/ Wall RHS PHS > Strip Properties Pt i
i i MOdE| DESC”D“DH \Cv:rz:yga\%inmm Coord ¥ | F;ir\"eemmfwnueﬂ | Node2 | t| Mat | Loads Soundeny Conditon
Geometric Properties e A i (55 Empysimoy) =
2 00000 9.6867 9 9 10 3 1 Halt-wave terms
Area 73521 £l | -15.69 3 Dpono te3sE A W = o | -
5 6.5778 313941 12 12 13 0751 -
o pummme LR Rl Wl 9| | it
J* 2205.000 ¥q 45.25 § 263114 38.5766 15 15 16 3 1 v owmi= 0 =T ® Log10
9 263114 499099 aterial
110 éggj‘l: ?;é?éé | #Material | Et| EI | vt | vR| (G) M2 = 0 Min #lengths  Max
lxg 383027 .242 11 656781.285 ) d 12 158114 725766 71 [1200 200 03 03 < 0 100 || te+04
Elastic Buckiing Analysis
Iyg 656781.285 12 333027 242 Resuts
Modes |1 v]Y Log Scale v X LogScale Load Factor 541.4 >
lxyg 0.045 theta ooo| | g o N A CVFStr
1 3D Plot Properties
vl -15.63 0 0.01 V] e Long. Sections
. % 0 [
yc* 108.72 yo* 63.47 ; Line Type
102 Dots v
L
Cw* 1549695708 o 73775 BT
Resultant v
10
WixC 14017.358 wWiC 24035721 fs = = = s !
Length | | 1 | | 1.00
< > Mode Scale 25
Wy C 15637644 W2C 9119.696 = E— DI
L
Cross-section Info
y . Carga Critica Flambagem Distorcional (175,40 kN)
Qrigin (x-y) Shear Center® )

Principal Axis (1-2) Initial Stress & FStrvs1.40 - Finite Strip Computer Application - o X
Modes Warping® General | 11HIT | CiHat |zed |Rack |Liwal |RHS |PHS > StipProperties [
e
1 i Coordinates Elements Boundary Condition
Strip elements Initial Load |#Node | Coord X | CoordY| | #Elem | Nodet | Nods2 | t| Mat | Loads
1 00000 0.0000 8 & & 3 1 | P= 1 S-8 (Simply-Simply) v
9 9 103 1
Longitudinal Inf R (i
4 0.0000 29.0000
ongitudinmal It 5 65772 312041 12 12 13 0751 1 =
6 131557 337883 1313 143 1 wy =
it = 7 197335 36.1824 jlg 1: j‘g g 1 Longitudinal Lengths
3 263114 385756 - =
Boundary Condition Shape Function 5 i s LR ] 0 Linear  ®Log10
i | #Material | EL| EI | vl | viL] (Gl) 2 = 0 Min  #lengths  Max
11263114 725788
Cross-section 12 158114 725766 1200 200 03 03 0 10 100 1e+04
Elastic Bucking Analysis
For close cross-sectons, these properiies are not accurately measurad Hosus
Modes | 1 v Y Log Scale |v|XLogScale Load Factor 1754 ’.
10¢ o5 |[| ‘.‘Fstr
A -
1 3D Plot Properties
P b i d d Atri H d d f : Y 4o Long. Sections
ara obter as propriedaaes geometricas, nos segmentos indicados foli 3 e
3 g
£
adotado t =0,01mm
107 Dois v
Color Vector

Resultant A

Para analise elastica da flambagem local e distorcional, adotaremos 25% wl
da espessura do elemento (0,75mm) b oh ds o

< L = Mode Scale | 25 30 Plot
869.75

7

1.00

Save Interpolation Points | 2 |-+



Secao B (Resisténcia a compressao)
n2.E.l,  m2.20000.38,30

4. FStr - Geometric Properties — O > N,. = - = 336kN
Vodel Deseripti ex (ky.Ly)? (1.150)2
Geometric Properties e SEINI )
Area 2 9 1o N n?. E.I, m®.20000.65,67 207 4 kN
* = i =
J 2205.000 ¥g 4525 ey (k i )2 (1.250)2 ’
y- =y
l:g 383027.242 1 656781.285 | | )
lyg 656781.285 12 383027.242 |
7 EC
beyg 0.045 theta 000 1 ~,. = %[L‘Lﬂ +G ;]
ot (KAL)
xc* -15.68 x0* 0.01 fo” LIK:L:)
L
* 108.72 0 63.47
ye Y \ / 1 [m2.20000.1549
Ccw* 15496095708 roe 73775 f Ng, = 7 32 1502 +7700.0,22( = 287 kN
WG 14017.358 WAC 24035.721 d
n T 2l il
WyC 15637.649 wac 9119.696 il A N +Ng; l \/1 AN N [1-(x9/19)" ]
| gl e P2 T ¢l r \2
Cross-section Info 2[1-(xq /19)~] (Nex +Ngz)
Origin (x-y) Shear Center* -
Principal Axis (1-2) Initial Stress X 2 6.35 2
Modes Warping® 1-— (—0> =1- ( ‘ ) = 0,25
Strip elements Initial Load To 7,3

Longitudinal Info

Boundary Condition Shape Function
Cross-section

=129 kN

N 207,4 + 287 4.207,4.287.0,25
Exz = 2.0,25 (207,4 + 287)2

Tl
[=]
=]
i
T
L
=
m
i
i

E
o
1}

Ao = /%924 —117<15 N, = (0,658117").7,35.24 = 99,46 kN



Secao A Lx = 150cm, Ly = 250cm
4| FStr - Geometric Properties = O 4

Geometric Properties Mode! Description

Area T3H 2 | -15.69
J* 2205.000 ¥Q 4525
lxg 383027 .242 11 656781.285 ) ‘ I )
Iyg 656781.285 12 383027 .242
Ixyg 0.045 theta 0.00 f 1
xe* -15.68 x0F 0.01 '
yc* 108.72 y0* 63.47 \ /
Cw* 1549695708 ro* 73.775 )
WxC 14017.358 wicC 24035721 [
WyC 15637.649 wacC 9119.696 )
Cross-section Info
Origin (x-v) Shear Center* -
Principal Axis (1-2) Initial Stress
Modes Warping*®
Strip elements Initial Load

Longitudinal Info

Boundary Condition Shape Function

Cross-section

99,46
Nera =5~ = 82,90 kN

Flambagem Local

L 99,46
L™ | 541

Se A; < 0,776

= 0,43

N.gi = Nege = 99,46 kN

Flambagem Distorcional

Carga Critica para Flambagem
Distorcional: 175,40 kN

)

Se Agist > 0,561  Neraist _[1—

Ncraist =

0,25\ 7,35.24

1-— :
1,002/ 1,00%2

= 132,3 kN



Secao B (Resisténcia ao Momento Fletor)

Momento Critico para Flambagem Local (1825 kN.cm)

4] FStrvs14.0 - Finite Strip Computer Application

X

Strip Properties | i

General  [/H/T | CiMat | Zed |Rack | L/Wal |RHS | PHS >
T
Coordinates Elements Boundary Condition
| #Node | Coord X | Coord Y| | #Elem | NodeT | Node2 | t| Mat| Loads
100000 00000 8 5 9 3 1 S o | [ssEmpy-smoly) |
300000 19.3333 -
400000 290000 MoMo123 1 £35S —
5 65778 313941 12 12 13 0751 -
6 131557 337883 13013 143 1 Wy = 0
7 197335 361824 4014 18 3 1 Longitudinal Lengtns
8 263114 385765 15 15 16 3 1 - mi- -
9 253114 490088 [ o Linear ) Logo
10 263114 61.2432 mf;"g‘”a”mwmv"l[Gm _ Min  #lengths  Max
1 263114 725766 M2= 0
<L e LT 1200 200 0.3 03 5
( Elastic Buckling Analysis T
Results
Modes[1 | IYLogScale [V]XLogScale LoadFactor | 1.8250+04 _
o FSt
M) @ r
— 0
1 3D Plot Properties
) Long. Sections
g
F 10 Line Type
- | Dots v |
Color Vector
(Resuttant v |
o 107 10 10¢ Transparency
Length | | i 1.00
o oz os
(=) Mode Scale ET

6136

Momento Critico para Flambagem Distorcional (452 kN.cm)

4 FStrvs1.4.0 - Finite Strip Computer Application

Interpolation Points

- o x

Strip Properties

N

Boundary Condition

[ &5 (simply-Simply)

Half-wave terms

1 -

General  I/HIT |GCrHat | zed |Rack |L/Wal RHS | PHS >
Coordinates ]

| #Node | Coord X | Coord Y | | #Elem | Node1 | Node2 | t| Mat | LIEE

1 00000 0.0000 3 8 8 3 1 s| p= 0
2 00000 9.5667 9 9 103 1 L
300000 193333 0010 M 3 1 _

4 00000 200000 Moot 31 w1
5 65778 313041 12 12 13 0751

6 131557 337883 13 13 12 3 1 My = [
7 197335 36.1824 e s

3 263114 38.5766 MEE

9 263114 49.9099 = [ o
10 263114 612432

i 203114 72b7s | |#MetenslIEUIEIMIIION w2 [
12 _1A8194 72 5166 1200 200 03 03

Longitudinal Lengths

) Linear © Log10

[ Elastic Bucking Analysis

Results

WModes [V]¥ LogScale /] X Log Scale Load Factor

4518,

=)~ [=)

E
3

s == FStr

3D Plot Properties

Long. Sections
[« B
Line Type
| Dats

Color Vector
| Resuitant

Lengtn

Transparency

1.00

|
0 0z 05

81113

Mode Scale

L

Interpolation Foints

Momento Critico para FLT(702 kN.cm)

(4 FStrvs1.4.0 - Finite Strip Computer Application

General

I/HIT

C/ Hat Zed Rack L/ wall RHS PHS »  Strip Properties

x

D

Long. Sections

_° FStr

3D Plot Properties

[ o
[+
Line Type

| Dots v |
Color Vector

| Resultant v |
Transparency

Coordinates Elements Boundary Cendition
| #Node | Coord X | Coord Y | | #Elem | Node1 | Node2 | t | Mat | Loads e
1 00000 00000 g & @ 3 1 <] p= o] | | LSS Gmpy-Simply) v|
2 D000 6667 R Half-wave terms
3 00000 19.3333 0 10 1 3 1 My =
4 00000 290000 " 1 12 3 1 |1 v‘
5 685778 31.3941 12 12 13 0751
6 13.1557 337883 13 13 14 3 1 My = o
7 19.7335 36.1824 14 14 15 3 1 Longitudinal Lengths
8 26.3114 385766 15 15 16 3 1 | mi=
9 263114 499099 WVaterial ljl
10 26.3114 61.2432
11 26.3114 725766 | #Material | Et | EI | vl | vIit| (GH) M2 = ]
12158114 72 57AA 1200 200 03 03
| Elastic Buckiing Analysis
Results
Wodes|1 | [/]YLlogScale [|XLogScale Load Factor 7017
= ~
5
™)
1
(v)
S
©
&
g
Rl
3
10° - - _
10 ITH 0 T
Length | |
0.25 05
E] Mode Scale
| save | 1629.75 Interpolation Points

1.00

3D Plot




Se¢ao B Lx = 150cm, Ly = 250cm

Flambagem Lateral com Tor¢ao

w. .
A = fy _ [14,02.24 ~0,69
M, 702

Se 0,6 <1, < 1,336

Mg, = 1,11.(1 — 0,278.0,692)15,33 . 24 =354,3 kN.cm

Flambagem Local

354,3
1825

Sel; £0,776 Mg, = My, = 354,3 kN.cm

A = = 0,44

Flambagem Distorcional

14,02.24
Agist = o7 -

0,692

0,22 \ 14,02.24

Se ){diSt > 0,673 NCRdiSt — (1

- O,692>' 0,692

331,65
Mpy =——— = 276,38 kN.cm
1,2
= 331,65 kN.cm



Secao C — Resisténcia ao Esfor¢o cortante

Forca cortante

A forga cortante resistente de calculo V,, deve ser calculada por (adotando y=1,1):

06 F hi
- Para E«sl,tm x -R!:-"—-'
If &
Fk, h Eky . 0657 kv f, E
-Para 1,08 |—— < — <14 |— s Ve =
fy ot /, 7
: o 0905Ek,t/ h
-Para 1 =14 Eky 50 Rd = E
1 /, 4
onde:

t é a espessura da alma; h e alargura da alma (altura da parte plana da alma);

k, € o coeficiente de flambagem local por cisalhamento, dado por:
- para alma sem enrijecedores transversais ou para a/h>3 :
k,=5,00

h
— =2"=11,33
tW
L - ) 200005 _
P p= 24
0,6.(2.3,4+2.29).0,3.24
Vg = = 49,50 kN

1,1



Se¢ao B Lx = 150cm, Ly = 250cm

Momento Fletor e Esforco Cortante combinados (Sem enrijecedores)
M5d2+ V5d2<100 16,87 2+ L2 2—003<1000K'
Mg, Vea) — 276,38 4950 ’ '

Momento Fletor e esforgos axiais combinados

Nsg Mysp Mysq 60,7 46,87
< 1,00 + = 0,90 < 1,00 OK!
Neg " Mg | Mypg 82,90 ' 276,38




