Projeto de Mezaninos

Curso de /D/og/'eb‘a e Ciloaty do Lstraturas melilioas



Tipos usuais de piso para mezaninos

Painel Wall

Medida mais comuns: 1200X2500X40
Sobrecarga para 300kgf/m? e 500kgf/m?



Tipos usuais de piso para mezaninos

Painel Wall - Fixacao

(KIT DE FIXACAO)

PAINEL MAD WALL

Silicone Neutro / Mastique / Decorlox

(1) Parafuso T3 Alas

(2) Painel Wall Wood

(3) Estruturas Metdlicas

— VIGAMETALICA




Tipos usuais de piso para mezaninos

Painel Wall - Modulagoes




Tipos usuais de piso para mezaninos

Chapa xadrez




CHAPA XADREZ

Carga admissivel em Kg/m2 para chapas de piso simplesmente apoiadas nas quatro bordas

Obs: Subtrair peso proprio da carga
admissivel dada na tabela

Exemplo: CH 1/4" com vio 1000 x 1000
608 - 58 =550
- Sobrecarga Médxima = 550 Kg/m2

t=3/16" (42 Kg
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Projetos de escadas

Regra de Blondel:

E 2E + P~64 a 66cm

| P | Pisadas padrao (em geral):

265mm, 280mm, 300mm



Projetos de escadas

Exemplo: Em um desnivel de 3m, qual o espelho e a
pisada ideais?

Se travarmos a pisada em 28cm, por exemplo

teremos:
2E + P~ 66
o N = 9 = 15,78 espelhos~16 espelhos
2.E + 28 = 66cm
300
E = 6 = 18,75 cm cada espelho
B 66 — 28
2 2.18,75 + 28 = 65,5 OK
66 — 28

EFE=—=19cm

2






Calculo da longarina

Escadas devem suportar, além do peso proprio, a
sobrecarga de 300kgf/m? (NBR6120)

Nao ha determinacao especifica para flechas,
porém manteremos a limitacdo de L/350

Determina-se a altura da longarina (Viga da escada
depois de desenhar os degraus para que nao fique
desproporcional)




Calculo da longarina (largura 1000mm)

| Corrimdos: 20kg/m

1.68 KU Longarina: 8kg/m |

Degraus: 10,7 kg/m (Varia com a largura
da escada e com a espessura do degrau
adotado)

PP = 38,7kN/m
SC = 3kN/m? /2 = 150kN/m
PP+SC = 188,7 kN/m (ELS)

Degraus Xadrez:

Em geral:

Até 1000mm #1/8
De 1000mm a 1500mm #3/16
De 1500mm a 2000mm #1/4

1.88 kN/m
H



Calculo da longarina (largura 1000mm

TX Ftool - Twe-Dimensional Frame Analysis Took: Cobertura.ftl - X
File Dptions  Display
e dE& Load Case/Combination: Single Case

AT ALH G&BOA L Deformed Factor [ ] =R TR
deg Step: Ofnm

Member
Displacements and Rotations

2910 mm L= 3054 mm - D -4.21 mm Dy: -6.62 mm Rz

Displ.frotat, at local pos

bz
e
*
Ll
—
x

Mazx, Transv.

Displ.:
784 mm

At local pos.: 2676 mm
Member length: 5054 mm

Define a reasonable
step value to get
results along member.

Flecha maxima: L/350 = 5054/350 = 14,45mm
Flecha atuante: 7,94mm OK

+

>

mm 2] Snap

mm ||| X:0mm ¥: 1504mm [ Grid X




Calculo da longarina (largura 1000mm

TT Ftool - Twe-Dimensional Frame Analysis Toal: Cobertura.ftl
File Options Display

D E&
RT|a A +&mm i Bending Moment!

Select a point on a member to get bending moment result.

[ - Section Properties

/ UDC150X60X20%3,00
* | [
Ld 21

f LR O @

Integral Properties

B

mm | || X:5456mm | Y: 2450mm [ Grid %




Calculo da longarina (largura 1000mm

T1 Ftcol - Twe-Dimensional Frame Analysis Tool: Cobertura.ftl - X
File Options Display
D&

RIa+A <04 Sheor Force| 00K Hmm

Select  point on a member to get shear force result. Step: Ofmm [je] v

s . . ~ Section Properties
P UDCTS0XG0X2043,00
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Calculo da longarina (largura 1000mm

TT Ftool - Two-Dimensional Frame Analysis Tool: Cobertura.ft|

— x
File Options Display
D ES
ATla+FM <¢&ma iz Al Force| kN | T U5~
siep: O[] v
[y ~ Section Properties
/ UDC150X60%20%3,00 ~
Y Ed g
L1 72 4 o
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DIMENSOES
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221 | 632 | 119 | 273 |
I I I

221 | 569 0.101 | 4586.0 | 547 |

375 .82 1.93
335 | 8 | 193
300 | .8 | 193
150 | 60 | 20 [T265 88| 193
225 590 | 193
—200 59 | 193
1,50 59 | 193
3 91 | 160 T
[ 3.00 3. 1.60 2
.65 4. 1.60 3 5 .
2 - oL | 225 4. 1.61 9.2 .6 1.85 .094 568.. -3.88
.00 1.98 1.61 7.4 A 1.87 .06 608. -3.90
.50 5.01 1.61 135 4.0 1.89 028 477 4 -3.95




Calculo da longarina (largura 1000mm)

Dimensionamento pelo método das tensées admissiveis
(Manualmente € mais rapido)

M 340
Oy = Wj: % =203 o, = 8,43kN/cm?*
M 0
y 2
o, = — Oy = = gy, = 0kN/cm
y Wy y Wy
oy o BABHO

0,6.Fy 0,6.24



Calculo da longarina (largura 1000mm)

Dimensionamento pelo método das tensées admissiveis
(Manualmente € mais rapido)

08.03 — Tensa@o Admissivel de Compresséao — Fa:

As condi¢cBes de resisténcia de uma peca estrutural aos esforcos de compressdo serdo
determinadas pela tensdo maxima admissivel de compressé&o, obtida da seguinte maneira:

Para&gcc
r
| 2
Co o I|.'2><:"L‘ =
V Fy
r&\]z
I | F
Fa=|1-212 |x X
2%C2 | Fs
3 el
0,375>{QJ 0,1254&\,
FS=1667+ r/_ .

C. C3



Calculo da longarina (largura 1000mm)

Dimensionamento pelo método das tensées admissiveis
(Manualmente € mais rapido)

kx.Lx B 1.505 _ 8618 OK
rx 586
(k-_L)Z . - [1 (86,18)2]] 24 e e
r y a=|1- . =9, cm
_ |- 21282 1|1,88
Fa 1 2Cc? | Fs
re 16y 4 03758618 0,125.86,18° .
ST 128 1288

Nt,Rd = 9,87.8,79 = 86,75 kN > 24,3 OK!!



Calculo da degrau (largura 1000mm)

PP+SC =84 + 7,53 = 0,92 kN/m
1,4PP+1,58C =1,5.84 + 1,4.7,53 = 1,37 kKN/m

%%

B

SC = 300kgf/m x 0,28 = 84kg/m
PP = ((20mm + 280mm + 20mm)/1000)x0,003m x 7850 = 7,53 kg/m

L
fmax = 350 = 1000 = 350 = 2,85mm



Calculo da degrau (largura 1000mm)

E AutoCAD Text Window - Projete Galpdo Trelicado.dwg

Edit
Command: MASSPROP

Select objects: Specify opposite corner: 1 found

REGIONS

9.384
62.627
-14. @888 -
= —1.73%
: B.eee
: B.eee
Moments of inertia: : 1.219
1 721.938
Product of inertia: XY: ©.080
Radii of gyration: X: 8.362
Y: 8.889
Principal moments and X-Y directions about centroid:
I: 1.219 along [1.860 ©.888]
J: 721.938 along [0.808 1.008]

Write analysis to a file? [Yes/No] <N>:




Calculo da degrau (largura 1000mm)

@b O009ZI00T ) hoc  — 0,95mm oK
fmax = e E Ix - 384.20500.1219 _ »009>¢m = 0,95mm
Med — q.L> 0,0092.100% S 66IN

M= T 12 ooMam

Na fibra Comprimida

Mrd = Wx.F _Ix _ 1215 25 = 116,76kN > 7,66 OK
rd =Wx.Fy =221y = 5261 2> = 11676kN.cm > 7,

Na fibra Tracionada

Ix 1,219
Mrd =Wx.Fy =—._fy =

.25 =17,52kN. > 7,66 OK
ycg 1,739 cm




Calcular o Mezanino abaixo: Pé direito =
3 m - Bases Engastadas SC = 500kg/m?




Calculo de V1

PP

Painel Wall 34kg/m?

Peso da Viga (Aprox: 25kg/m)

PP Total = (0,34).1,25 +0,25 = 0,675 kN/m (x1,4 =0,945kN/m)

SC =5kN/m?x 1,25 =6,25kN/m (x 1,5=29,375)

ELS: PP +SC =0,675+ 6,25 =6,925 kN/m
ELU:1,4PP+1,58C = 10,32 kN/m



Calculo de V1

Considerando V1 bi-apoida temos:

L _6000_1714
fmax =35 = 350 — 17A4mm
e — 5..L*  5.0,06925.600* S
"¢ T 384.E. fmax  384.20500.1,714 -0
L?> 0,1032.6002
Msd = q.— = = 4644kN.cm
8 8
Zx = Msd 1’1—4644 — = 148cm?
X = S.Fy— .34’5— cm
6,925.6
ELS: Ry = ——— = 20,775kN
ELU: Ry = ———— = 30,96kN

2



Calculo de V1

EEET EXOY-Y
BITOLA [ u BITOLA
mm x kg/m kg/m b. f:l, d'fi, cm m’/m mm x kg/m
W 150 x 13,0 13,0 100 16,6 858 | 6,18 964 164 | 222 | 255 172 | 10,20 2749 | 4181 | 067 W150x13,0
W 150 x 18,0 18,0 153 102 5.8 ?,1 139 119 234 939 1228 634 1394 126 247 232 385 2,69 434 718 2048 6683 069 W150x18,0
W150x225(H) | 225 | 152 152 | 58 66 139 | 119 290 1229 @ 1617 651 1796 = 387 509 | 365 | 779 410 | 475 | 1152 @ 2048 20417 @ 088 W 150x 22,5 (H)
W 150 x 24,0 240 160 102 66 103 139 115 315 1384 1730 663 1976 183 359 241 558 273 11,08 495 1748 10206 069 W 150x24,0
W150x29,8(H) | 298 | 157 | 153 | 66 93 | 138 118 385 1.739 @ 2215 672| 2475 556 726 | 380 | 1108 418 | 1095 = 823 | 1794 | 30277 @ 090 |W150x29,8 (H)
W150x37,1(H) 371 162 154 81 116 139 119 478 2244 2770 685 3135 707 918 384 1404 422 2058 664 1467 39930 091 W150x37,1(H)
W 200 x 15,0 15,0 | 200 100 @ 43 | 52 | 190 170 194 1.305 1305 | 8,20 1479 87 17,4 212 273 2,55 2,05 9,62 39,44 8.222 0,77 |W200x15,0
W 200 x 19,3 193 203 102 58 65 190 170 251 1.686 1661 819 1906 116 227 214 359 259 402 7,85 2931 11098 079 W 200x19,3
W 200 x 22,5 225 | 206|102 | 62 80 | 190 | 170 | 290 | 2029 @ 1970 | 837 2255 142 | 279 | 222 | 439 | 263 | 618 | 638 2742 | 13868 079 W200x225
W 200 x 26,6 266 207 133 58 84 190 170 342 261 2523 873 2823 330 49,6 3,10 76,3 3,54 7,65 7,92 29,34 32477 0,92 W 200 x 26,6
W 200 x 31,3 313 | 210 | 134 | 64 | 10,2 | 190 | 170 40,3 3.168 301,7 | 8,86 3386 410 61,2 3,19 94,0 3,60 12,59 6,57 26,50 40.822 093 |W200x313
W 200 x 35,9 (H) 359 201 165 6,2 102 181 161 457  3.437 3420 867 3792 764 926 4,09 141,0 4,50 14,51 8,09 25,90 69.502 1,03 W 200 x 35,9 (H)
W200x417(H) | 417 | 205 166 | 7,2 118 181 157 535 4114 | 4014 877 4486 = 901 1085 | 410 | 1657 453 | 2319 | 7,03 | 21,86 83948 104 |W200x417 (H)
W 200 x 46,1 (H) 461 203 203 72 110 181 161 586 4543 4476 881 4953 1.535 1512 512 2295 5,58 22,01 923 2236 141342 1,19 W 200 x 46,1 (H)
W 200 x 52,0 (H) 520 | 206 | 204 | 79 126 181 157 669 5.298 5144 | 890 5725 1.784 1749 5,16 2658 5,61 33,34 8,10 19,85 166.710 1,19  |W 200 x 52,0 (H)
HP200x53,0(H) 530 204 207 113 1,3 181 161 681 4.977 488,0 855 5513 1.673 161,7 4,96 2486 5,57 31,93 9,16 14,28  155.075 1,20 HP 200 x 53,0 (H)
W200x59,0(H) | 590 | 210 | 205 | 91 142 182 | 158 760 6.140 @ 5848 899 6559 @ 2041 1991 | 518 | 3030 564 | 4769 | 722 | 17,32 195418 120 |W 200 x 59,0 (H)
W 200 x 71,0 (H) 710 216 206 102 174 181 161 910 7.660 709,2 9,17 8032 25637 2463 5,28 3745 5,70 81,66 5,92 15,80 249976 1,22 W 200x 71,0 (H)
W 200 x 86,0 (H) 86,0 | 222 | 209 | 130 206 | 181 | 157 @ 1109 | 9.498 8557 | 9,26 9842 3.139 300,4 5,32 458,7 577 142,19 5,07 12,06 317.844 1,23 |W 200 x 86,0 (H)
W 250 x 17,9 179 251 101 48 53 240 220 231 2291 1826 996 21,0 91 18,1 1,99 288 2,48 2,54 9,53 45,92 13.735 0,88 W250x179
W 250 x 22,3 223 | 254 | 102 | 58 69 | 240 | 220 | 289 | 2939 | 2314 1000 2677 | 123 241 | 206 | 384 @ 254 | 477 | 7,39 | 3797 | 18629 | 089 |W250x223
W 250 x 25,3 253 257 102 61 84 240 220 326 3473 270,2 10,31 3111 149 293 214 46,4 2,58 7,06 6,07 36,10 22 955 0,89 W250x253
W 250 x 28,4 284 | 260 | 102 | 64 | 10,0 | 240 | 220 366 | 4.046 31,2 10,51 3573 178 348 2,20 54,9 2,62 10,34 5,10 34,38 27.636 0,90 |W250x284
W 250 x 32,7 327 258 146 61 91 240 220 421 4.937 382,7 10,83 4285 473 64,8 3,35 99,7 3,86 10,44 8,02 36,03 73.104 1,07 W250x327
W 250 x 38,5 385 | 262 | 147 | 66 11,2 | 240 | 220 | 496 | 6.057 @ 4624 11,05 5178 | 594 | 808 | 346 | 1241 | 393 | 1763 | 656 & 3327 93242 108 W250x385
W 250 x 44,8 448 266 148 76 130 240 220 576 7.158 5382 11,15 6063 704 95,1 3,50 146,4 3,96 27,14 5,69 2895 112.398 1,09 W250x44,8
HP 250 x 62,0 (H) | 62,0 246 256 | 105 10,7 225 201 | 796 8.728 7096 |1047 7905 2995 2340 6,13 3578 6,89 33,46 11,96 19,10 | 417.130 1,47 |HP 250 x 62,0 (H)
W 250 x 73,0 (H) 730 253 254 86 142 225 201 92,7 11257 8899 11,02 9833 3.880 305,5 6,47 4631 7.01 56,94 8,94 2333 552900 1,48 W 250x 73,0 (H)
W250x80,0(H) | 800 | 256 255 94 156 225 201 101,9 12550 9805 11,10/ 1.0887 4313 3383 | 651 | 5131 704 | 7502 = 817 | 2136 622878 149 W 250x 80,0 (H)
HP 250 x 85,0 (H) 850 254 260 144 144 225 201 108,55 12280 9669 1064 1.0932 4225 325,0 6,24 4996 7,00 82,07 9,03 13,97 605403 1,50 HP 250 x 85,0 (H)
W 250 x 89,0 (H) 89,0 | 260 | 256 | 10,7 | 17,3 | 225 | 201 1139 | 14237  1.0951 11,18 1.2244  4.841 378,2 6,52 574,3 7,06 102,81 7.40 18,82 712.351 1,50 |W 250 x 89,0 (H)
W250x101,0 (H) 1010 264 257 119 196 225 201 1287 16352 12388 1127 13950 5549 4318 657 6563 7,0 147,70 656 1687 828031 151 W250x101,0(H)
W 250 x 1150 (H) | 1150 | 269 | 250 | 135 221 225 | 201 1461 18.920 1406,7 11,38/ 15974 6405 4946 | 662 | 7527 7,16 | 21200 586 | 14,87 975265 153 W 250x 1150 (H)
X L I A7 2 Y 2 T 31424 S8

W 310 x 23,8 238 | 305| 101 | 56 67 | 292 | 272 | 30,7 | 4346 2850 11,89 3332 116 | 229 | 194 | 369 | 245 | 465 | 754 4850 25594 099 W310x238
W310x 28,3 283 309 102 60 89 291 271 365 5500 3560 1228 4120 158 310 208 494 255 814 573 4520 35441 100 W310x283
W 310x 32,7 327 | 313|102 | 66 108| 291 | 271 421 | 6570 4198 1249 4853 | 192 | 376 | 213 | 598 | 258 | 1291 | 472 4112 | 43612 100 W310x327
W 310 x 38,7 387 310 1865 58 97 291 271 497 8.581 5536 13,14 6154 727 88,1 3,82 1349 4,38 13,20 8,51 46,66  163.728 1,25 W310x38,7
W 310 x 44,5 445 | 313|166 | 66 11,2| 291 | 271 57,2 | 9997 @ 6388 1322 7128 855 | 1030 | 387 | 1580 | 441 | 1990 | 741 | 4100 | 194433 126 W310x445
W 310 x 52,0 520 317 167 76 132 291 271 670 11909 7514 1333 8425 1026 1229 391 1888 445 3181 633 3561 236422 127 W310x520
HP310x79,0(H) | 79,0 | 299 306 11,0 11,0 277 | 245  100,0 | 16.316 | 1.091,3 | 12,77 1.210,1 5258 343,7 7,25 5254 8,20 46,72 13,91 2227 1.089.258 1,77 HP310x79,0(H)
HP310x93,0(H) 93,0 303 308 131 131 277 245 1192 19682 1.2991 12,85 1.450,3 6.387 4147 732 635,5 8,26 77,33 1,76 18,69 1.340.320 1,78 HP 310x93,0(H)
W310x97,0(H) | 970 | 308 | 305 99 154 277 | 245 123,6 22284  1447,0 1343 15942 7286 4778 | 7.68 | 7250 838 | 9212 | 990 | 2477 1558682 1,79 |W310x97,0(H)
W310x107,0 (H) 107,0 311 306 10,9 17,0 277 245 1364 24839 1597,3 1349 17682 8.123 530,9 7,72 806,1 8,41 12286 9,00 2248 1754271 1,80 W310x107,0 (H)
HP 310 x 110,0 (H)| 110,0 | 308 310 154 155 277 | 245  141,0 | 23.703 | 1.539,1 /12,97 1.7306  7.707 497,3 7,39 763,7 8,33 125,66 | 10,00 15,91 | 1.646.104) 1,80 HP 310x 110,0 (H)




Calculo de V2

Tentativa 1: Viga W360X32,9 Pilar W150X22,5 H
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Calculo de V2

Flecha muito elevada.

TT Ftool - Two-Dimensional Frame Analysis Took: Cobertura.ftl
File Options Display

hed S
@ I A )1' I'l "i‘ @é E @ E %,D;.ﬁ Deformed Facto

Displ./rotat. at lacal pos:

9 mm L=1250mm - Dx:

1 mm Dy: -77.41 mm Rz 0.1 deg

Load Case/Combination: Single Case
T e 5

Sep_ o

. Podemos aumentar a viga ou o pilar

llepOo&d

Member
Displacements and Rotations

Max. Transv.

Displ:

77.78 mm

Atlocal pos: 0 mm
Member length: 1250 mm

Define a reasonable
step value to get
results along member,

mm ||| X:6250mm | ¥: 1000mm




Calculo de V2

Atingiu-se a flecha ideal com:
Viga W460X53 Pilar W200X46, 1

TT Ftool - Two-Dimensional Frame Analysis Took Cobertura ftl - X
File Options Display

D d& S Load Case/Combination: Single Case

AT ALFH ¢ &0a Deformed Factor] [ ] [ =T R T

Displ/rotat. at lacal pos.

266 mm L= 1250 mm - Dx -0.01 mm Dy: -26.79 mm Rz 0.0 deg Step: Ofmm

Member
7 Displacements and Rotations

Init:
L Dx: 0.00 mm
Dy: -26.89 mm
] Rz 0.0 deg

End:

= Dx: -0.04 mm
g Dy: -24.63 mm
Rz: 0.2 deg

Max. Transv.

Displ:

26.89 mm

At local pos.: 0 mm
Member length: 1230 mm

Define a reasonable
step value to get
results along member.

< >

m [ Snap

=Y
L
Q
@
&
=

mm ||| %:6250mm | ¥:1000mm HGrid X




Calculo de V2 Carregamentos para ELU

Atingiu-se a flecha ideal com:
\/IQCI W460X53 Pilar W200X46, 1

TT Ftool - Two-Dimensional Frame Analysis Tool: Cabertura.ftl
..................
De @&« o LeadC ase/Combination: Single Case
BIAsFA <$&»@a Editing Mode]_Selection | L) .*QB v T35~
tep [ Omm o] o
EI . . . . ~ Uniform Loading
P ELS: PPSC -
. BMEEL
L oo
=
nnnnnnnnn
Kl R
: £ £ E E E E £ E ES Docal
e ) o a a a a o a w0
w | 073KNmM = | 073RNM = ‘ 073RNM = | 073RNM  F | oT3RNM & | 073RNm 3 | 073RNM  F ‘ 073RNM @ ‘ @ 000k
v LT LD CLDD D Dy LU DL LEDD L D DT LD D e LED LT e LT e o
e et
=]
@
Q
&
)
=
=l >
B e 13606]mm v 7073 Harid %[ 1250]mm ¥:[_1000|mm [ $nap




Calculo de V2

Atingiu-se a flecha ideal com:
Viga W460X53 Pilar W200X46, 1

TT Ftool - Two-Dimensional Frame Analysis Took Cobertura.ftl
File Options Display

L E&®
AT AFFA G 80a F

Select a point an a member to get bending moment result.

Bending Moment: 20 kNc 4

Load Case/Combination: Single Case

= !

h ~
Ve
*
L
E|
X
12226 12226
w w
& &
o~ ™
o o
19684
oy =
oy =
2 3
0 w
bro ey 7
=]
]
Q
f
o
—
= L4
< >
= “Grid %[ 1250)mm Y: 1000| mm [ Snap

mm ||| X:6250mm || ¥: 1000mm

Uniform Loading
ELS: PP+5C -
ab 3

I
Direction
Global
Local




Calculo de V2

Atingiu-se a flecha ideal com:
Viga W460X53 Pilar W200X46, 1

TT Ftool - Two-Dimensional Frame Analysis Tool: Cobertura.ftl - X
File Options Display
D d & Load Case/Combination: Single Case
RIasA <®w@a iy " M
Select a point on a member to get shear force result. Stepzljlmm FHH
[ n Uniform Loading
7 ELS: PP+SC v
* B E
L .
E
x 1121 1112 Direction
Global
80.2 79.3 Local
483 474 Qe 0.00 kN/m
] Qy: -0.73 kN/m
16.4 155
-15.5 -16.4
474 -48.3
-79.3 -80.2
-111.2 -112.1
@ @
2 8
Ere v
&
L
Q
®
&
=
= v
J | 3 >
B 13606)mm v: 5(mm ||| X:7500mm | V: 2000mm [AGrid %|  1250/mm ¥:|  1000|mm [ Snap




Calculo de V2

Atingiu-se a flecha ideal com:
Viga W460X53 Pilar W200X46, 1

ﬂ Ftool - Two-Dimensional Frame Analysis Tool: Cobertura.ftl
File Options Display

D& Load Case/Combination: Single Case
AT A A u f§ @ e Axial Forcef{  0.1kN  imm ' 3&_ k4
Select 3 point on 3 member to get axial force result. Step[ Ofmm [
[ ~ Uniform Loading
s ELS: PP+SC v
* Bl B:
k4 !
il
x Direction
Global
Local
Ox
Qy:
609 609 609 609 609 609 609 600
@ @
- -
5 5
T
=
[
Q
C}
a
=
= M
e 5
= mm || % 6250mm | v: 2000mm HAcrid % o[ mm V:[ 1000 mm (] Snap




Calculo de V2

Atingiu-se a flecha ideal com:
Viga W460X53 Pilar W200X46, 1

}ﬂ | Laminado — oo
Identificagao
Perfil W 460 x 52 i
[+=
Dimensoes 7 ;
Ag 66,6 cm? 'w'xl 9498 cm®
d 450 mm
P 52 kgl/m "w'yl 835 cm? ™ - " *
bw 76 mm
Ix| 21370 cm* Zx| 10959 cm
bf 152 mm
634 < 131.7 o ' '
Iy cCm £y C| e

tF 10,8 mm
IT 21.79 cmt
Perfil indicado para elementos sujeitos
& flemdo composzta [Ex: vigas]

H|i|h|”|+|_|‘| | |("'| Rezultados
Compr. Flambagem Solicitagbes Rd[Md] |-1 111.14 kN |0k!
Lfix|1000 cm | Nd |-603 kN Rd(vd) (423,22 kN Okl

Mdx (12226 Rd[mMdy] (0,00
Lb IF em H kM.cm [Mdy] |0, kM.cm

Mdy [0.00 kN.cm| | Rd[Md+Nd) [0.56 <=1 |Okl

................................

i Calcular Maiz Leve | Relatario | e I:|k|

...............................




Calculo dos pilares

Eixo A ou B
Lanca-se a Carga no ELU para extrair a compressao € o
momento fletor oriundos desse eixo

TT Ftool - Twe-Dimensional Frame Analysis Teal: Viga V1 - Mezanine.ftl - X
File Options Display

e d&E © Load Case/Combination: Single Case

AIasA < WO Editing Modie]_Selection | ] NE =
Step: Omm o] e

7 | | | m—

IR RRE RN RN AR RRARR R RA RN R AR AR RR R AR AN

NQo se esqueca de virar a
direcdo dos pilares

WEL [N & 2 0 &8

< >
| g61|mm v 2981|mm | | x:0mm : 2000mm Hrd x| 6000|mm ¥ 1000/mm (4 snap



Calculo dos pilares

ﬁ Ftool - Two-Dimensional Frame Analysis Tool: Viga V1 - Mezanino ftl
File Options Display

0 &S D 60

Load Case/Combination: Single Case

AT ALAFFA SO Bending Moment] 2kNem kimm [ ] =T
Select a point on a member to get bending moment result. Stepr Omm [r] e
[ ~ Uniform Loading
ELS: PP+SC v
Ve
* Eal = el
L SB B
sy 986 986 R
x Direction
Global
& Local
o
x 0.00 kN/m
w w
& 2 Oy -5.32 kMN/m
1408
b= (=]
3 2
= -
Ferrra e

[ 22068

<




Calculo dos pilares

T Ftool - Two-Dimensional Frame Analysis Tool: Viga V1 - Mezanino.ftl

File
0O
i)

Options  Display
= EE
IAF~F < &Ea e

Select a point on a member to get axial force result,

L
Ve
*
L
=
x

Yo

=]
(]
Q
®
Q
||

-4.9

-16.0

-18.0

>

mm | || X: 6000mm ¥: 4000mm

M Grid

mm [ snap

Uniform Loading
ELS: PP-5C -

Direction

Global

Local
kN/m
kN/m

ee



Calculo dos pilares

}j] H Laminado — e
Identificagdo

Perfil |'W 200 x 461 bt

Dimensdes

d 202 mm Ag 58.6 cm® Wx 447 6 cm®
tw 7.2 mm I 4543 cn*  wy| 151.2 o = o ¥

bf| 202 mm Iy 1535 cm* Zu| 4953 em

H 1 mm  IT| 2201 cm* Zleﬂ,ﬁ om® - -=
P 461 kgi/m

Perfil indicada para elementos sujeitos
& flexdo composta [Ex.: colunas)

H|d|b|”|+|_|‘| | |("| Resultados
Compr. Flambagem Solicitacies Rd(Nd) |—9?8,38 kN |0k!
Lflx|300 cm | | Nd |-14386 kN Rd[vd) [180,87 kN  |Ok!

L300 cm || Vd [60.9 kN Rd[Mdx) [10900,50 kN.cm [N&o Okl
1
b [300 o | | Max[12226 kN.cm Rd[Mdy) [4252 50 kN.cm |OK!

Mdy 986 kN.cm| |RdMd:Nd) [3.32 <=1 |Ndio OKI

i Calcular || Mais Leve| Relatirio | o Dk|

Nao aprovadol!

Qual a melhor combinag¢ao para que
esse mezanino seja aprovado?



Andlise dos resultados:
A peca nao foi aprovada em Mrdx.
Podemos trabalhar em trés frentes:

« (A)Arficular a base
« (B)Selecionar peca com Ix superior
« (C)Articular aligacdo do portico



Hipotese A: Arlicular a base

TT Ftool - Two-Dimensional Frame Analysis Tool: Viga V1 - Mezanino.ftl
File Options Display

D HS e
RT|a A <¥Da i

Editing Mode;

Load Case/Combination: Single Case

B E et~
=

[&]
s
*

Ll

e
x

20.8 kN

0.53 KN/m

208 kN

0.53 khN/m

208 kN

0.53 khN/m

208 kN

0.53 KN/m

20.8 kN

0.53 khN/m

208 kN

0.53 KN/m

20.8 kN

0.53 KN/m

20.8 kN

0.53 khN/m

2|
ﬂuuuimuuumuuimuuuimuuimuummmummmu

v

Section Properties

Viga Pértico v
BE&EBES
Saal 1
Moo

Gerdau-AcoMinas I-shapes (BR)
1.

tg A
Bl

bt
type: | shape v

d:|410  ~ |mm

l:|  18734.00|cm*

=Y
(]
Q
®
S
=

mm ||| X: 6250mm ¥: 2000mm

[ Grid

>
% 1250]mm Y| 1000 mm & snap



Hipotese A: Arlicular a base

TT Ftool - Two-Dimensional Frame Analysis Tool: Viga V1 - Mezanino.ftl

File Options Display

e d& Load Case/Combination: Single Case
A IALA “8&OILaE b Deformed Factor] [ ] = T 1
Displ./rotat. at local pos: x = 1077 mm L= 1250 mm - Dx: 0.00 mm Dy: -32.60 mm Rz: -0.0 deg Stewljlmm
k ~
Member
Ve Displacements and Rotatiens
* Init:
Ld Dx 0.02 mm
Dy: -29.95 mm
i Rz -0.2 deg
x End:
. Dz -0.00 mm
) Dy: -32.66 mm
Rz: -0.0 deg
Max. Transv.
Displ.:
32.66mm
Atlocal pos. 1250 mm
Member length: 1230 mm
Define 3 reasonable
step value to get
results along member.
‘ ’ h ] ]
=
@
Q
®
&
=
= v
—|l < >
= m ||| X:6250mm | ¥: 2000mm [A Grid m [ Snap




Hipotese B: Aumentar inércia do Pilar em X-X

ﬂ Ftool - Two-Dimensional Frame Analysis Tool: Viga V1 - Mezanino.ftl - *
File Options Display

D ES

ABIT A A o & Mo § o Deformed Factor:

Displ./rotat. at local pos:x = 120 mm L= 1250 mm - Dx

I% ~

7 Member

Ld o o

- Pilar W310X28,3 Viga W460X53

x ’

o Dy: -25.29 mm
Rz: 0.2 deg
Maz. Transv,
Displ.:
27.67 mm

At local pos.: D mm
Member length: 1250 mm

Define a reasonable
step value to get
results along member.

Flecha OK

X:5000mm || Y: 2000mm Grid X:




Hipotese B: Aumentar inércia do Pilar em X-X

TT Ftcol - Two-Dimensional Frame Analysis Too: Viga V1 - Mezanino.ft - X
File Options Display
D &S “ Load Case/Combination: Single Case
ARIAsFA [¢l@ma i Editing Mode|_Selection | B E et~
Step O[] o
~ Nodal Loading
7 ELU: PP+1,4V90 AGUA ~
Bl
Ld oo
fi|
x Fe 00N
E E Z E 2 E 2 E E Fy: -15.5|kN
E 0.74 KN/m ; 0Takum = 0.74 Kim g oTAKNm o 0.74 Kim g oTAKNm o 0.74 KN/m ; 0rakum @ | M= Djetiem
Vesred Vesred
=]
(]
Q
@
<3
=

< >
H| 12104 mm ;| 6253)mm || %:7500mm | v: 1000mm M6rd % 1250/mmv:[  1000|mm [ Snap



Hipotese B: Aumentar inércia do Pilar em X-X

ﬂ Ftool - Two-Dimensional Frame Analysis Tool: Viga V1 - Mezanino.ftl

File Options Display
e Ed&E

BRI AFFA WM f o

Select a point on a member to get bending moment result,

Bending Moment 18 kNem fimm

Load Case/Combination: Single Case

13810

13810

13810

6813

<

18115

13810

6813

v

e M 2 20 &0

H[ 12104 mm v:[ 6253)mm || x:5000mm | v:1000mm

>
Grid %[ 1250]mm V: 1000 mm &7l Snap

E'é B a1
Step:| Ofmm

Nodal Loading
ELU: PP+1,4v90 AGUA ~

E [ B




Hipotese B: Aumentar inércia do Pilar em X-X

TT Ftool - Two-Dimensional Frame Analysis Tool: Viga V1 - Mezanino.fti - X
File Options Display

(M= = =] Load Case/Combination: Single Case
AI A+ A @ Ma E v B[ B e [mas ~
Select a point on a member o get shear force result, Steps Omm [i] e
Iy ~ Nodal Loading

7 ELU: PP+1,4V30 AGUA ~
* Bl B
- 1122 4

= Alee 1113

* 803 794

"o 434 474

16.4 155
-15.5 -16.4
AT 4 484
79.4 803
1113 1122
. .
3 5
T

=

@

Q

&,

&,

=

= “

— < >

—

3|mm | | X:6250mm | Y:1000mm [ Grid




Hipotese B: Aumentar inércia do Pilar em X-X

T1 Ftool - Two-Dimensional Frame Analysis Tool: Viga V1 - Mezanino.ftl

— x
File Optiens Display
= 2 Load Case/Combination: Single Case
Dz HS g
RI ALHA & Ml i ) % B2
Step:___Om
Iy A Nodal Loading
/ ELU: PP+1,4V30 AGUA ~
* Bl [
Ld 2
Feci|
*
o
-B8.7 687 B8 7 687 687 687 6587 -68.7
5 5
v v
T s
=]
@
Q
®
Q
=|
©
< >

mm ||| X: 5000mm || ¥: 1000mm MGrid X%




Hipotese B: Aumentar inércia do Pilar em X-X

T Ftool - Two-Dimensional Frame Analysis Tool: Viga V1 - Mezanino ftl

..................

O &8 o o e C ase/Combination: : Single Case

Ias A &L Editing Modie]_Selectian | [] [ % B0 o> 25~
Step:| Ofmm [iee] v

~ Material Parameters

f 5.32 kKN/m A; B é;

= R A A T B N N R R AN RARENRARRRRARAN

x : EDZ?SEMPE

o

=]

(]

Q T e

®

a

; H(:mm = Grid X:mmV:mm;ap



Hipotese

T Ftool - Two-Dimensional Frame Analysis Tool: Viga V1 - Mezanino ftl
File Options Display

D H &8
IAFF <$@Oa i

Select a point on a member o get bending moment result.

B: Aumentar inércia do Pilar em X-X

Bending Moment]

ks
7/

*

-
1T

o | X
229

114

lepoed

2165

229
m

114

>

mm | || X: 6000mm ¥: 2000mm

M Grid

mem (A Snap




Hipotese B: Aumentar inércia do Pilar em X-X

TT Ftool - Two-Dimensional Frame Analysis Tool: Viga V1 - Mezanino ftl

- X

File Options Display

===

IAasFA <$¥Iadb Shear Force]

Select a point on a member to get shear force result.

[ ~ Material Parameters
s Ago ~
. 16.0 ! B
Ll ol T
]

x

w:
-16.

=] Ertice TIITT

L]

Q

®

Q

=

= v
| R
|

m ||| X: 6000mm ¥: 1000mm

[ Grid




Hipotese B: Aumentar inércia do Pilar em X-X

TT Ftool - Two-Dimensional Frame Analysis Tool: Viga V1 - Mezanino ftl
File Options Display

(M= = =]
T A AP ¢ &Dg by Asial Force| 0OKN__|mm

Select @ paint on a member to get axial force result.

&
&

L

Aco “

-16.0
-16.0

il &ep 06D

7|mm ||| X:6000mm | Y:2000mm A1 Grid




Hipotese B: Aumentar inércia do Pilar em X-X

m | Laminado — hod
Identificacdo
Perfil W 310 x 28.3 bt
i
Dimensoes 7 ';
Ag 365 om® 'w'xl 356 com?
d 309 mm
P 28.3 kogf/m 'w'yl N cn? = = ¥
b E mm
Ix 5500 cm® Zx| 412 em?
bf 102 mm

| 158 cm* 2z 494 cm? I |
tF 8.9 mm Y Y by

IT 8.14 cm*

Perfil indicado para elementos sujeitos
4 flexdn composta [Ex.: vigaz)

| <[> || e]=]a|s]e]
Compr. Flambagem Solicitaghes Rd[Nd] |-236.93 kN Okl
Lfix|300 cm || Nd |-127.7 kN Rd[¥d) |229.43 kN Okl

Lfly [300 em | | Yd [68.7 kN Rd[Mdx) [5906.50 kN.cm [N&io Ok!
1
b [0 L | | Mdx[13810 kN.cm|  Rd(Mdy) [871.88 kN_cm |OK
Mdy |229 kN.cm| | Rd[Md+Nd) 3.40 <=1 |N&o Okl

i Calcular Mais Leve | Relatdrio | -+ I:|k|

Ainda ndo esta aprovado



Hipotese B: Aumentar inércia do Pilar em X-X

}ﬂ | Laminado — -
Identificagdo
Perfil W 360 x 51 b
Dimenzoes N ; v
Ag| 648 cmw Wi 8012 cm l
d 355 mm

P 51 kgffm Wy 113.3 cm? o=
Ix | 14222 cm' Zx| 8995 o

968 cm* | 1747 cm I I
£ on 2y © e

IT 24 65 cm*

twli?,-?mm

bf 171 mm

tF 11,6 mm

Perfil indicado para elementos sujeitos
& flewdo composta [Ex wigas]

H|*|F|H|+|-|A| | |("| Resultados
Compr. Flambagem Solicitacies Rd[Nd] |-897.00 kN Okl
LHx 300 cm | | Nd |-127.7 kN Rd(vd) [316.31 kN |Ok!

Lfiy |300 cm || ¥d |68.7 kN Rd(Mdx] [18103.50 kN._cm |0kl
1

b [300 om Mdx (13810 kN.cm Rd(Mdy) |3186.56 kN_.cm |Ok!
Mdy |229 kN.cm | Rd{Md+Nd) |0.99 <=1 |0kl

................................

Calcular | iMaiz Levei| Relatdrio | o I:"i|

Sugestao do Visual Metal



Hipotese B: Aumentar inércia do Pilar em X-X

TT Ftool - Two-Dimensional Frame Analysis Tool: Pértico Principal Mezanino.ftl - X
File Options Display
D E&E
A[T]A #F <&D0a i Bending Moment]
Select a point on a member to get bending moment resul, stept| Ofnm
Y A Section Properties
7/ Pilar Pértico ~
* H B
L 2
- 17404 17404
x iz oo
Gerdau-AcoMinas |-shapes (BR)
:\e
tf
437 34 h Id'd
= ‘ [ [ [ [ e [
3 g
= = type: | shape
d: 360 mm
14521
= -
3 3
< =T
& 3
Vs A T AT
=]
[
Q
@
Q
=
v
e 5

mm | | X:10000mm || V: 3000mm




Hipotese B: Aumentar inércia do Pilar em X-X

T Ftool - Two-Dimensional Frame Analysis Tool: Pértico Principal Mezanine.ftl
File Options Display

X
== =
R[T|a A <¥Da i
Select 3 point on a member to get shear force result. Stémljlmm
Iy ~ Section Properties
Ve Pilar Pértico ~
. B B
L p
sy 122 1113 o o
Hizoo
80.3 4
im Gerdau-AcoMinas |-shapes (BR)
484 474 t
— 1.
16.4 155 h Tole
| T
155 16.4 type: | shape
474 484 ¢ SRR
79.4 503 m I
4113 112.2 & 355 bE 171 mm
tw: 7 ik 12 mm
o o h: 332 d 308 mm
= -
@ & W
A
As
I:
TIETE
v
>
mm ||| X:7500mm ¥: 1000mm

MGrid X




Hipotese B: Aumentar inércia do Pilar em X-X

T Ftool - Two-Dimensional Frame Analysis Tool: Pértico Principal Mezanino.ftl
File Options Display

R ==
RATa A <¢®Oa§ Al Forc]
[% ~
v
.
Ld
f|
X
86.0 86.0 86.0 86.0 86.0 86.0 86.0 86.0

- ~

v r\-

5 5

prroed e oed
=~
]
Q
f
Q
=
= v
p— < >
= 8|mm [ %35000mm | v:0mm M6rd % 0 mm (] Snap

Section Properties

Pilar Pértico ~
= B

#!

Mizoaw
Gerdau-AcoMinas |-shapes (BR)

tp et
hI Jele

by

type: | shape




Hipotese B: Aumentar inércia do Pilar em X-X

T Ftool - Two-Dimensional Frame Analysis Tool: Viga V1 - Mezanino.ftl

- X
File Options Display
D &S Load Case/Combination: Single Case
RATa A <¢®Oa§ B e ] T el
Select 3 point on a member to get bending moment result, Step:|  Ofmm
I3 ~ Section Properties
e Pilar Pértico -
- Eh| B
L R
f|
* nilzoown
Gerdau-AcoMinas |-shapes (BR)
807 807 —d
o
ot by
= [ H—
= 5 TN
2 2
type: | shape
d:|360 mm
1587
o o
8 8
< <
777 7
v
>

mm | | X 6000mm || Y: 2000mm [] Grid

m 7] Snap



Hipotese B: Aumentar inércia do Pilar em X-X

E | Laminado — ot
Identificacao
Perfil W 360 x 51 bt
i
Dimensoes 7 ;
Ag 648 cm® Wx 801.2 cm?
d 355 mm
P 51 kgffm Wy 1133 cmd = & X
by 7.2 mm
Ix| 14222 cm* Zx| 8995 cm®
bf 171 mm
968 & | 174.7 cm?é ' '
I_l'l [H 1] zy [ H b

tF 11.6 mm

IT 24 65 cm*
Perfil indicado para elementos sujeitos
& flexdn composta [Ex.: wigasz)

| <> || 2] =]a| ]| -
Compr. Flambagem Solicitagies Rd[Nd] |-897.00 kN Okl
Lflx| 300 cm || Nd |-127.7 kN Rd(¥d) |316.31 kW Ok

Lfly [300 em | | Yd |86 kN Rd(Mdx) [18103.50  KkM.cm |Ok!

|

b [300 o || Mds 17404 kN.cm Rd(Mdy) [3186,56 kN.cm |OK!
Mdy |807 kN.cm| | Rd(Md+Nd) 1.38 <=1 |N&o Okl

Calcular Maiz Leve | Relatdrio | - I:|k|

Ainda ndo esta aprovado



Hipotese B: Aumentar inércia do Pilar em X-X

ﬁ Ftool - Two-Dimensional Frame Analysis Tool: Viga V1 - Mezanino.ftl
Fi 0 L

g D”p(gs é[j‘sy c Load Case/ /Combination: Single Case

RIAAF $&La i Editing Mode]_Selection | [ ] MWRE @~
o[t o]

@ = Support C

e -

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

L seebm 0 N

x @1umuuuumuuuuuuiuuuuuuummuuuu@ i

? el ey
[] Prescribed Displacem./Rot.

2 T Feerd

[

Q

R/

2

; |: mV‘mm ] 000 mi

Podemos articular a vigas no sentido de 6m para
eliminar momentos fletores emY



Hipotese B: Aumentar inércia do Pilar em X-X

T Ftool - Two-Dimensional Frame Analysis Tack: Viga V1 - Mezanina ftl - X
File Options Display
D 3 & Load Case/Combination: Single Case
AIA+A $¥ma Bending Moment]_4kNem Fmm L W E s m [~
Select a point on a member to get bending moment result, StEP=D|mm e
I - Support Conditions
s £ 4
o Displac. X Spring
L Free | Fix K
Displac. ¥ Spring
= Free [/Fix K
X Rotation 7 Spring
& o
‘e Angle 0.0 deg
Prescribed Displacem./Rot.
Dx: mm
Dy: mm
2394 Rz deg

Spring Stiffness Values

Ko KN/m
Ky: KN/m
Kz kNm/rad

v
>

H: 9069|mm V:|  4685|mm ||| X:3071mm || V:516mm OGrid % 6000\ mm Y: 000 mm |_|Snap

<

1NN polyclyeR 3|

Podemos articular a vigas no sentido de 6m para
eliminar momentos fletores emY



Hipotese B: Aumentar inércia do Pilar em X-X

M | Laminado — pod
Identificacao
Perfil |W 360 x 51 bt
[+=
Dimensoes ) ';
Ag 648 cm®  Wx 801.2 cm?
d 355 mm
—..}{

P 51 kof/m Wy 1133 cn? = &
Ix| 14222 em® Zx| 8995 cm?

968 cm* | 174.7 cm? ' '
Iy cm Zy [ e

IT 2465 cmt

by 7.2 mm
bf 171 mm
tF 11.6 mm

Perfil indicado para elementos sujeitos
& flewdo composta [Ex: wigas]

] R 1 N S B T

Resultados
Compr. Flambagem Solicitaghes Rd[Nd] |-897.00 kN Okl
Lflx| 300 cm || Nd |-127.7 kN Rd(¥d) |316.31 kW Okl

Mdx (17404 Rd{Mdy] 0,00 ;
Lb IW om H kM.cm (Mdy] kM.cm
Mdy (0,00 kMN.cm| | RdiMd+Md] [1.11 «=1 |N&o Okl

Calcular | Mais Leve | Relatarnio | - I:|k|

Mesmo assim, ainda ndo esta aprovado



Hipotese B: Aumentar inércia do Pilar em X-X

m | Laminado — hod
Identificacdo
Perfil W 410 x 53 bt
i
Dimensoes 7 ';
Ag 68.4 cm? 'w'xl 929.7 comf
d 403 mm
P 53 kgffm 'w'yl 114 cm? = = ¥
b 75 mm
Ix| 18734 cm® 2Zx| 10522 cm
bf 177 mm

ly| 1009 em* z,| 1769 cm ' P

IT 23.38 cm*

tF 10,9 mm

Perfil indicado para elementos sujeitos
4 flexdn composta [Ex.: vigaz)

| <[> || e]=]a|s]e]
Compr. Flambagem Solicitaghes Rd[Nd] |-923.77 kN Okl
Lfix|300 cm || Nd |-127.7 kN Rd[¥d) |374.03 kN Okl

Lip[300  cm  Vd [86 kN Rd(Mdx) [20934,30  kN_cm |OK!
b 300 om | MA[17404  kNom  ReMdy) 0.00 kN.cm
Mdy [0.00 kN.cm| | RdMd+Nd) [0.97 <=1 |0kl

Calcular | gHais LE?EE Relatdrio | o I:"i|

Sugestao do programa



Hipotese B: Aumentar inércia do Pilar em X-X

TT Ftool - Two-Dimensional Frame Analysis Tool: Pértico Principal Mezanineftl

File Options Display
DisES
AIlaF <s&Ia @

Select a point on 3 member to get bending moment result.

Bending Moment|

&
e

L
- 18120

18120

18120

13805

18120

8653

>

el WM eepoed

X:8750mm || V: 2000mm

A Grid

m FAsnap

Section Properties

Pilar Pértico ~
N B
Hizoon

Gerdau-AcoMinas |-shapes (BR)
1

P -
{ Tl

—
by
type: | shape
di 410 mm

W410%53.0

“ 3 oM

I
d:
[
h:




Hipotese B: Aumentar inércia do Pilar em X-X

TT Ftool - Two-Dimensional Frame Analysis Tool: Pértico Principal Mezanino ft! - X
File Options Display

D HS e
AIla #FM <G&Ma f i

Select a point on a member to get shear force result.

e ofom

S ~ Section Propertics
/ Pilar Pértico ~
. N B
L 2!
= 1122 111.3 -
. . . R
Milzoaw
X 80.3 79.3
 ——— Gerdau-AcoMinas I-shapes (BR)
3 K
X 48.3 474 iy -
16.4 15.5 hT [
| I 5
5.5 -16.4 type:| I shape
-47.4 483
793 80.3
111.3 1122
o o
g z
—

=
(5]
Q
®
e,
|

2 mm || %:3750mm | Y:0mm Marid X




Hipotese B: Aumentar inércia do Pilar em X-X

m | Laminado — ot
Identificacao
Perfil |W 410 x 53 b
[+
Dimensies ™ ;
Ag 664 cm® Wx 929.7 cm?
d 403 mm
P 53 kof/m Wy 114 cm? = = ¥
by 7.5 mm
Ix | 18734 cm* Zx| 10522 cw
bf 177 mm
1009 & 176.9 cm? ' I
IP cm zy C b

1 10,9 mm

IT 23.38 cm*
Perfil indicado para elementos sujeitos
& flexdn composta [Ex.: vigaz)

] 1 1R Y (S B T

Rezultados
Compr. Flambagem Solicitacies Rd(Nd] |-923.77 kN Okl
Lflx 300 cm || Nd |-127.7 kN Rd(¥d) |374.03 kN Okl

Ly[300  cm || V4 [89.2 kN Rd{Mdx) [20934,30 kN _cm |OK!
b 300 om MA[18120  kNom | RdiMdy)[0.00 KN_cm |
Mdy [0.00 kN.cm| | RdMd+Nd) [1.01 <=1 [N&o Okl

Calcular Mais Leve | Relatdrio | - I:“’~|

Nao Passa



Hipotese B: Aumentar inércia do Pilar em X-X

M | Laminado - o
Identificacao
Perfil |w 410 x 60 bi
[+=
Dimensoes M ;
Ag 76,2 cm® Wi 1066.7 cm®
d 407 mm
P 60 kgf/m Wy 1354 cmé o - —*
bw .7 mm
Ix | 21707 em' Zx| 12015 cw
bf 178 mm

lpy| 1205 cm* zy| 2092 cm ' |

t 12.8 mm by
IT 33.78 cmt

Perfil indicado para elementos sujeitos
& flewdon composzta [Ex: vigas)
o] I 2 1 K3 1 N S B X

Rezultados
Compr. Flambagem Solicitactes Rd[Nd] |-1 063,61 kN |Dk!

Lflx|300 cm Hd |-127.7 kN Rd[vd) |33?,32 kN Okl
Lflylrcm vd (892 kN Rd[Mdx] |24335,1u kN.cm (Ok!

= BT o | | Mdu[18120 kN.cm Rd{Mdy) |0.00 kN.cm
Mdy |0.00 kM.cm| | RdMd+Nd)|0.87 <=1 |0kl

Relatdrio | " I]k|

Calcular |

Sugestao do programa



Hipotese B: Aumentar inércia do Pilar em X-X

TT Ftool - Two-Dimensional Frame Analysis Tool: Pértico Principal Mezanino.fl
File Options Display

De & Load Case/Combination: | Single Case
ATla A <&»Ooa b Bending Moment) ] R IR
Select a point on a member to get bending moment result, Step:[ O
[ ~ Section Properties
y Pilar Portico ~
. Bl B
L .
#4 18448 18448 - -
x Moo
Gerdau-AcoMinas |-shapes (BR)
o i
e 448 @ it
—
@ o by
s =
3 = type: | shape
13477
w©
2
ks
P
brrrramm
v
>
mm || xg750mm | ¥: 1000mm [ Grid mm [ $nap




Hipotese B: Aumentar inércia do Pilar em X-X

TT Ftool - Two-Dimensional Frame Analysis Tool: Pértico Principal Mezanino ftl - X
File Options Display

D &
ATa A +&Ma i
Select a point on a member to get shear force result. Stewmfﬂm G
[ A Section Properties
Y Pilar Pértico v
. [N B
hd 2!
= 1122 11.3 - -
. . . . .,
0o
* ey
80.3
L5 AR Gerdau-AcoMinas |-shapes (BR)
484 47 4 t;
16.4 15.5 “I B
] [
164 type: | shape
474 483 S ™
794 803
1113 1122
o ©
3 5
Ve
=]
(]
Q
®
&
=
= v
— |l € >
= mm | [ %7500mm | v:0mm ] Grid




Hipotese B: Aumentar inércia do Pilar em X-X

m | Laminado — hod
Identificacdo
Perfil W 410 x 60 bt
i
Dimensoes 7 ';
Ag 76.2 cm? 'w'xl 1066.7 cm?
d 407 mm
P 60 kgffm 'w'yl 1354 cnf = & X
b 7.7 mm
Ix| 21707 em® 2Zx| 12015 e
bf 178 mm

ly| 1205 em* z,| 2092 cm ' P

IT 33.78 cm*

tF 12.8 mm

Perfil indicado para elementos sujeitos
4 flexdn composta [Ex.: vigaz)

] L 1 N R B T

Rezultados
Compr. Flambagem Solicitaghes Rd[Nd] |-1 063.61 kN |0k!
Lfix| 300 cm | | Nd |-127.7 kN Rd(vd) |387.82 kN Ok!

Lb IW om Mdx (18448 kM_cm Rd{Mdy] |0.00 kM.cm

Mdy [0,00 kN.cm| | Rd(Md+Nd) [0.88 <=1 |Okl

i Calcular Maiz Leve | Relatdrio | o Uk|

Finalmente aprovado



Calculo das placas de base

Chapa Engastada Chapa articulada




Placas de Base com carga concéntrica

sendo necessario verificar para o maior
valor paralL = m,nen’

_ fe




Placas de Base com carga concéntrica

Exemplo: Determinar para uma coluna W460X60 sujeita a uma carga vertical de
compressdo de 300kN e uma carga horizontal de 40kN, as dimensdes da placa de
base e o dimetro dos chumbadores. O concreto de fundacoes € C20 (20MPa ou
2kN/cm?) e a chapa de Aco ASTM A36, e chumbadores em barras roscadas SAE1020
(Fu = 38kN/cm?)

Nsd 300 300 Abase = 150cm?
Oconc = Apase 200 = se Abase = 545

Abase = 53cm .26,9cm = 1425,7cm? OK
300
fc

fc =021 kN/cm?

= 14257

n' = Y— J/45,5.15,3
4 n' = 2 =

13,19

2 /0,6
t =1,83.13,19. 2 = 3,73cm (usar 38,1mm)



Placas de Base com carga concéntrica

Cdlculo dos chumbadores: Esforco cortante 40kN

Resisténcia ao cisalhamento

6}"Zl;EJ'F:ub
Frd = ——
’ 135

sendo:
8 = 0,4 se o cisalhamento é na rosca
8 = 0,5 se o cisalhamento nao é na rosca

~ 0,4.4,.38 4 - 20.135 Ay =1775cm?
- 1,35 b™ 38.04

D? Ab.4 1,775.4 5
Ap=m.— D= |[— D= = 1,50cm usar Diam.—= ou M16
4 s s 8




Placas de Base com carga concéntrica e
enrijecedores

Tabela 1
3,00 y = -0,1535x% + 0,6806x% + 0,1878x - 0,0481
R2 = 0,9996
2,50

2,00
1,50 / & Tabelal
/ ——Polindmio (Tabela 1)
1,00 /
0150 /
0,00 T T

0 0,5 1 1,5 2 2,5 3 3,5

Tabela 2
0,60
0,50 —

0[40 /
0,30 / ® Sériel

—— Polindmio (Sériel)

0,20
0,10 - 3 2
y =0,0015x3 - 0,022x? + 0,1322x + 0,1967
R?=0,9979
0,00




Placas de Base com carga concéntrica e
enrijecedores

f.Fc
0,9.F,

Tabela 1 Regido 1 — console
a/b| 025 05 [075| 1 | 15| 2 | 23
B | 005|019 |0,39]|067| 1,28 1,80 |2,50 Regido 2 - Tabela 1
Tabela 2 Regido 3 - Tabela 2
a/b| 1 | 12 | 14| 16 | 1,8 | 22
B | 031|038 ]| 044|047 | 0,49 | 0,52

Fonte: Formulas for Stress and Strain, 52 Edigdo - McGrawHill



Placas de Base com carga concéntrica e
enrijecedores

Pressdo no concreto:

Abase = 55cm . 26,9cm = 1479,50cm? OK
300
1479,5

fc

fc=0,20 kN/cm?

Regido 1 — console

2 52
Msd = q.? = (0,20.55).? = 137,5kN.cm

fy b.t’.Fy
M = . =
rd=W. 9 =511

55.t%.25 1375.6.1.1 137,5.6.1,1
137,5 = = | " t= |——=0,81 =8,1
6.1,1 t / R 55 .25 cm = o, amm




Placas de Base com carga concéntrica e
enrijecedores

Pressdo no concreto:

Abase = 55cm . 26,9cm = 1479,50cm? OK
300
fo= o
1479,5

fc=0,20 kN/cm?

Regido 2
a

45
=153 0,29 - B = —0,1535.0,29% + 0,6806.0,29% + 0,1878.0,29 — 0,0481 = 0,0598

0,9.25 0,9.25

0,0598.0,20 0,0598.0,20
t = 15,3. t = 15,3. = 0,35cm



Placas de Base com carga concéntrica e
enrijecedores

Pressdo no concreto:

Abase = 55cm . 26,9cm = 1479,50cm? OK
300
fo= o
1479,5

fc=0,20 kN/cm?

Regido 3
a 428 - :
S = =586 5 =052 Podemos usar o maior valor: #8,1Tmm

Recomendado: #12mm para boa
soldabilidade

0,52.0,20 0.49
09.25




Placas de Base com carga excéntrica -
Momentos fletores

) N M NSd N 6. Msd
87 45kN.cm fc—max = Ap W w: FWE

N M Nsd 6. Msd

c —min =
/ A W™ BA BA
127 e8Tas
fe—max = oS T 260.652 - Uo3kN/em
127  6.8745
fc—min = = —0,39kN /cm?

65.26,9 26,9.652




Placas de Base com carga excéntrica -
Momentos fletores

fc-min
ft=0,39kN/cm?

8745kN.cm

\

0,53.9,52
Msd = 17 = 3,98kN.cm

[
t fc=0,53kN/cm?

t =2562mm




Placas de Base com carga excéntrica -
Momentos fletores

Msd
Nt,Sd = —

8745kN.cm

Nt,Sd = 8745 _ 173kN
7505

173kN
Nt,Sd = > = 87kN




Placas de Base com carga excéntrica -
Momentos fletores

Tabela 12.5 - Forgca admissivel e comprimento de arrancamento dos chumbadores

Chumba- Chumbadores a arrancamento
m fixos com nichos
o~ menty | P
{rfr K - s -
s S wl= L |
tipo CAC tipo CAR tipo CAG tipo CAM
em | 6 L1 o L2 13 |4 g tb| L5 tb th |L6 @2 Y K [L7 t N K
19 | 284 | 26 |30 | 1
22 3,80 35 | 330
25 5.(—5 :- 45 | 380 1 4 800 600 (10 |19x100 600 | 38 125 60
32 | 792 | 71 |80 95 | 4as0 | 1000 | 600 [10]19x100 600 | 44 | 150 | 75 N
38 11,40 ' 103 | 380 137 600 12_50 600 (12 g5x120 700 | 50 [ 180 | 85
44 1520 | 137 182 | 600 1250 | 800 (12 [32x150 | 800 | 57 | 210 | 100
S0 11960 | 176 235 750 1700 | 800 |16 S?XlSO 800 19x200 8x150 800 | 70 | 240 | 115 |800 | 32 {160 | 100
57 | 2560 | 3 | 900 ] 950 | 25%230 | 8x170 950 | 38 180 [120
64 31,70 | a8 900 950 | 25x250 | 8x200 950 38 18 [130
70 3830 a6 1000 1100 | 32x280 | 8x220 1100| 50 (210 (150
76 45860 55 100 _1?52 32x300 | 8 x240 1200| 50 |[210 | 150
8 6220 74 1300 1400 | 38x360 [10x 270 1400 | 64 (270 | 170
102 | 81,00 97 1400 I [ 1500 | 38 x 400 |10 x 300 [1500| 76 300 | 170
1) Ago SAE 1020 - Fv = 0.9 tVom?, Ft = 1,2 tlicnv
2) Dimensdes em mm
3) A ressténcia dos cones de arancamaento foram reduzicas te 50% para compensar as perdas de aress nas extremidaces das fundagtes
4} Para chumbadores sujetos a estorgos de ragdo @ cisalhamento, fazer a vanficagio pala farmula F = (F7 3Fy"




