CALCUL ENCAVALADA FORJAT (ENCAVALLADA TIPUS WARREN w10)
CARREGUES TRANSMESES AL PORTIC (w10)

Nus 1=733,9Kg/m?-575m>=4.219,9Kg = 4.22T
Nus 2 =733,9Kg/m?- 12,55 m* = 9.210,4 Kg = 9.21T
Nus 3 =733,9Kg/m?- 14,5m’ = 10.641,55 Kg = 10.64T
Nus 4 = 733,9 Kg/m? - 14,5 m? = 10.641,55 Kg = 10.64T
Nus 5 =733,9Kg/m?- 14,5m? = 10.641,55 Kg = 10.64T

CARREGA FACANA
Facana=4 Kg/m*-5m-5m=100Kg= 0.1T

AREES TRIBUTARIES
._____________________________-_"_.__._.__._.___._____:_.__.__._._ _____________-;E:__ql-.-:.‘l.___.} v Y I |
| 8 3 g 3 8 ol sl ||
il = @ . @ o o | m \ 'i
! 58] L w L w w | w i
! T T T T T o - \ 1‘
E AE575m? | Az=12.55m? As=14.50m? As=14.50m? As=14.50m? As=10 ctfswé= Aﬁ 23m? ':
6. S i = i = e e —— R A 3 S S S, e A __;l:,_ = _:_.4.‘.._._._.+.¢,_____W10
| [l@ ®) ® @ ® ® \\ @ |
! : l\ ‘;
6 e e e e —-.e- l@---w09
CARREGUES PUNTUALS

Nus 6 = 733,9 Kg/m?- 10,06 m? = 7.383,03 Kg = 7.38T
Nus 7 = 733,9 Kg/m?- 3,23 m? = 2.370,5Kg = 2.37T
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Carregues gravitatories - Accions
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Carregues gravitatories - Axils

Carregues gravitatories - Tensions
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ESQUEMA DIMENSIONS ENCAVALLADA FORJAT TIPUS WARREN (w10)

O @24 em
e=18cm

COMPROVACIO PER ESVELTESA REDUIDA

2 A = Area de la seccio
— A - fy T fy =275 N/mm?
A_‘ = |— on NCF =| — E E ! | L, =B -1 (I=longitud de la barra i B=1)
N L E = 210.000 N/mm?
cr K e
| = Inércia de la barra
CORDO SUPERIOR | INFERIOR i
Perfil tubular =240mm i e=18mm | =7784,61 cm® 0
Longitud de la barra =1,07 m S=125,54 cm’ :: :_
2 2 gn_,_ | I
Ner =| ————— | 210.000N / mm*-77.846.100mm" =140.925.097,7N 8T
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A= SRS =016 - entrantataula X=1 ¥
140.925.097,7N L . |
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Perfil tubular =150mm i e=15mm | = 1467,17 cm’ W T T T
Longitud de la barra = 0,964 m $=63,62cm’ o =+v§ T T —
2 :: | e \\E‘{\ it = = B
Ner = - 210.000N / mm*14.671.700mm* =32.722.419,69N § 07— \
64mm-l 8ol LY \\\\ -
29 LAY
T —— fol gt 1 1] ‘\Q
= S0Smm =0,23 Sentrantataula X>a=1 X=>c¢c=0,97 ol W i { %§ =
32.722.419,69N 02— - S
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Perfil tubular =150mm i e=15mm 1=1467,17 cm® ’
Longitud de la barra=0,8 m S=63,62cm’ :’0 T T 111 ]
2 SSL T
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Ner =| —=——— | 210.000N / mm*14.671.700mm"* = 47.513.771, 45N el \\§ T T
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COMPROVACIO A FLEXO-COMPRESSIO

o Nd  Md_

_ﬁ i R f,a =2500kg/cm’

Coeficient de majoracié - 1,425

fyd = fyk/1,1=2750/1,1=2500Kg/cm?

Nd =N - 1,425

Md=M- 1,425

¥ = Coeficient de pandeig (el més desfavorable dels dos eixos d’inércia)
A= Area de la seccid

W= modul resistent

COMPROVACIO DEL CORDO SUPERIOR A COMPRESSIO
Barra 09

N = 147.650 kg
M = 448.500 kg-cm

A=12554cm’ W =648,72cm’
x=1

147.650kg1,425 | 448.5000kg cn1,425

- - =2.461,19kg /cm® < 2.500kg [ cm®
1125,54cm’ 648,72cm

COMPROVACIO A FLEXO-TRACCIO

__Nd_Md_

T S on - fya,=25001(;g/cm'2

Coeficient de majoracié - 1,425
fyd = fyk/1,1=2750/1,1=2500Kg/cm?
Nd=N-1,425

Md=M- 1,425

A= Area de la secci6

W= modul resistent

COMPROVACIO DEL CORDO INFERIOR A TRACCIO
Barra 56

N = 149.250 Kg
M =252.200 kg-cm

A =125,54 cm’
W = 648,72 cm®

149.250kg1,425 + 252.200kg-cm1,425

5 - =2.24812kg/cm* <2.500kg / cm®
125,54cm 648,72cm

COMPROVACIO DE L'ENCAVALLADA A DEFORMACIO

Deformacié maxima segons wineva = § =42,2 mm

& <L/350
& max admissible = 16620/350 = 47,5 mm
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Esbeftez reducida

COMPROVACIO DE LA DIAGONAL A COMPRESSIO

Barra 43

N = 27.070 Kg
A =63,62 cm’
x=1

27.070kg1,425

1463,62cm’

=606,33kg / cm’® < 2.500kg / cm’

COMPROVACIO DE MUNTANT VERTICAL A COMPRESSIO

Barra 47

N = 20Kg
A =63,62 cm®
x=1

20kg1,425
163,62cm’

=0,448kg / cm® < 2.500kg / cm®

COMPROVACIO DE LA DIAGONAL A TRACCIO

Barra 19

N =27.700 Kg
A =63,62cm’

27.700kg1,425
63.62cm’

= 620,44kg | cm® < 2.500kg / cm®

COMPROVACIO DE MUNTANT VERTICAL A TRACCIO

Barra 18

N = 460Kg
A =63,62 cm’

460kg1,425

63,62cm’
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Perfil rectangular
50x70cm
e=3cm

Biguetes HEB 180
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@ 24 cm
e=18cm
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Perfil rectangular
50x70cm
e=3cm

<< W]X

Vista conjunt bigues warren

=10,30kg /cm® < 2.500kg / cm®

Cordé superior @ 24 cm ;e = 1,8 cm
Cord6 inferior @ 24 cm ;e =1,8cm
Diagonal @15cm ;e =1,5cm
Muntant vertical @ 15cm ;e =1,5cm

LE AR R R R E RN R R RN E R R R R R R R R R R R R R R R R R R AR R R R R R R R RN A R AR A R R R R R A R R R AR R R R R R R R R AR R R R R R AR R R R A AR R R A R A R R R AR R R R R R A RN N ™

(AR R R R N A RN E R R R L R A A R A R R L A A R R R A R A R A R R A R R R A A R A A A R R R L R A R A R A R R R R R R R R R R R R N R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R A R R NN NN N

CALCUL ENCAVALADA COBERTA (c6 i ¢5)

tant per tal de fer el calcul abatirem aquestes bigues en un unic pla.

Biga coberta c6

Biga coberta c5
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Numeracio i dimensio de les barres

1 3317

En el cas de l'estructura de coberta s'utilitzen unes encavallades que varien el seu cantell adaptant-se a la geometria de la coberta, el funcionament d’aquesta és tridimensional ja que les
encavallades es van arriostrant entre elles tot repartint la seva carrega. Per aquest motiu pel calcul de la biga de coberta c6 hem de tenir en compte la biga c5 ja que treballen conjuntament i per

Les biguetes de coberta estan cada 2m, per aquest motiu considerarem
una carrega repartida homogeénia en cada encavallada de coberta.

Per el calcul de les arees tributaries es fa I'abatiment de la coberta per tal
de tenir I'area de la cobera en vertadera magnitud i es mira la carrega que
correspon a cada una de les encavallades.

CARREGUES REPARTIDES

7,24 m - 160 kg/m? = 1.158,4 kg/m
7,28 m - 160 kg/m?* = 1.164,8 kg/m
11,55 m - 160 kg/m* = 1.848 Kg/m
11,40 m - 160 kg/m* = 1.824 kg/m

Encavallada coberta c6

Encavallada coberta c5
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Carregues gravitatories - Accions
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Carregues gravitatories - Axils
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ENCAVALLADA COBERTA c6
COMPROVACIO PER ESVELTESA REDUIDA

CORDO SUPERIOR (Barra 13) 0

| §

T
Perfil tubular g=20mm i e=18mm | =4.303,03 cm* ) 2l o i
Longitud de labarra=1,92 m A=102,92 cm’ () () =
2
cr=| —2——| 210.000N / mm?-43.030.300mm* =24.193.068,6N
1920mm-1 ;
10.292mm* 275 W T S~
= =0,34 S entrantataula X>a=0,97 X>c=095 REIIE ; i R M
24_ I 93 _068,6N ooD_ﬂ 02 04 05 03 10 I.ZEﬂQI;‘ w‘ﬁ.ld;,s 20 22 24 28 28 10
DIAGONAL (Barra 71) TTIT I ]
. S N
Perfil tubular p=120mm i e=12mm | = 600,95 cm 9 INGN ‘| !
Longitud de la barra=1,982 m A =40,72 cm’ y :j_ HA \; < NN T O O G
2 % 05 u | JI i ; } J
Ner = —"— | 210.000N / mm*6.009.500mm* =3.170.662,96N  §* | |
1982 mmi-1 3o
4072mm*-275 o —— ? — ==
A= =0,59 - entrantataula X>a=0,89 X=>c=0,78 Py B . 2 L |
3‘ 1 ?0-662,9 6N 0o 02 04 08 03 10 ‘_?Ew:;ﬁ w;a‘_n:"s 20 22 24 26 28 30
MUNTANT VERTICAL (Barra 46) i O O
. | | | 1
Perfil tubular =120mm i e=12mm | = 600,95 cm” 11T
Longitud de labarra=1,5m A=40,72 cm® } I~ 2 e I s I
2 g AN N I S :
Ner=| — | 210.000N / mm*-6.009.500mm* =5.53572951N |
1500mm-1 o Sl L
03 . I I. - i |
4072mm*> 275 :_ 0 6 O O
A= =0,45 entrantataula X>a=0,94 X->c=0,_87 o O O | L || | |
5_535729)5 lN 00 02 04 08 08 10 I.?Em;;zm:'iud;.ﬁ 20 22 34 16 28 W0

COMPROVACIO A FLEXO-COMPRESSIO
COMPROVACIO DEL CORDO SUPERIOR A COMPRESSIO (Barra 13)

N =56.750 kg M = 41.500 kg-cm 56.750ko1425 41 500k

X = 0,95 A=102,92 cm’ S0, 22 + 2 gfm =923,54kg /cm” < 2.500kg/ cm’

W = 430.3 em? 0,95102.92¢cm 430.3cm
= ,3cm

COMPROVACIO DE LA DIAGONAL A COMPRESSIO (Barra 71)

N = 16.110 kg _

o 378 16.110kg L4253 _ 539, 78kg / cm? < 2.500kg / cm?

s 0,7840,72cm

COMPROVACIO DEL MUNTANT VERTICAL A COMPRESSIO (Barra 46)

N =11.130 kg :

X=0,87 L1130k 1’4225 =447,70kg | cm® < 2.500kg / cm®

A= 40’72 sz 0,8740,726’”?

COMPROVACIO A FLEXO-TRACCIO
COMPROVACIO DEL CORDO INFERIOR A TRACCIO (Barra 24)
Perfil tubular =200mm i e=18mm

N = 57.260 kg
M = 64.000 kg-cm

A =102,92 cm’

57.260kg1,425 + 64.000kg-cm1,425
W =430,3 cm’

102,92¢m’ 430,3cm’

=1.004,7kg /cm’ < 2.500kg / cm’

COMPROVACIO DE LA DIAGONAL A TRACCIO (Barra 69)

Perfil tubular =120mm i e=12mm
N =16.910 kg
A =40,72 cm®

16.910kg1,425

S 591,77kg /cm® < 2.500kg / cm’
J2em

COMPROVACIO DE LA COBERTA c6 A DEFORMACIO
Deformacié maxima segons wineva =2 6 = 53,3 mm

&< L/400
& max admissible =33170/400 = 82,9 mm

VISTA ESTRUCTURA COBERTA

Encavallades coberta
HEB 160

Pilars de formigo

ESQUEMA DIMENSONS ENCAVALLADA COBERTA ¢5i c6

@20 cm

Biguetes coberta

ENCAVALLADA COBERTA ¢5
COMPROVACIO PER ESVELTESA REDUIDA

CORDO SUPERIOR (Barra 76)

| =4.303,03 cm’
A=102,92 cm’

Perfil tubular =20mm i e=18mm
Longitud de la barra=1,815m

CF= [L) 210.000N / mm*-43.030.300mm* =27.073.235,14N
181 5mm-

10.292mm*>-275
= \/ mm =032 —>entrantataula X2 a=0,97 X=>c=0,95

27.073.235,14N
DIAGONAL (Barra 118)
Perfil tubular $=120mm i e=12mm | = 600,95 cm*
Longitud de labarra=1,933 m A=40,72 cm?

2
Ner = [L 210.000N / mm?-6.009.500mm* = 3.333.447 90N
1933mm]

4072mm*-275
:\f Ll =0,58 > entrantataula X a=0,90 X=>c=0,80

3.333.447.90N

COMPROVACIO A FLEXO-COMPRESSIO

COMPROVACIO DEL CORDO SUPERIOR A COMPRESSIO (Barra 76)

Coeficienta de pandes 3
T T T T

i | H L i i i | i |
& 08 10 12 14 16 18 20 22 24 28 28 30

Esbeltez reducda

Coaficients de pandeo ¥

N = 82.060 kg M = 53.700 kg-cm _ .
X =0,95 A= 102,92 cm’ 82.060kg1,42§ i 53.700kg cm3,425
W =430,3cm’ 0,95102,92cm 430,3cm

COMPROVACIO DE LA DIAGONAL A COMPRESSIO (Barra 118)

R 27.650ke1.425
X=0,80 OIS LD - 1200,52kg / cm” < 2.500kg [ cm?
A =40,72 cm’ 0,8-40,72cm

COMPROVACIO A FLEXO-TRACCIO

COMPROVACIO DEL CORDO INFERIOR A TRACCIO (Barra 91)

Perfil tubular =20mm i e=18mm

82.180kg1,425 i 84.300kg-cm1,425

A =102,92 cm?
W =430,3cm’

N = 82.180 kg

M = 84.300 kg-cm 102,92cm”

COMPROVACIO DE LA DIAGONAL A TRACCIO (Barra 98)

Perfil tubular =120mm i e=12mm
N =25.810 kg
A=40,72 cm’

25.810kg1,425
40,72cm’

COMPROVACIO DEL MUNTANT VERTICAL A TRACCIO (Barra 113)

Perfil tubular =120mm i e=12mm
N=21.130 kg
A = 40,72 cm®

21.130kg 1,425
40.72¢m’

COMPROVACIO DE LA COBERTA ¢5 A DEFORMACIO
Deformacié maxima segons wineva =2 & = 40,2 mm

8 < L/400
& max admissible = 20520/400 = 51,3 mm

Perfils metal-lics estructurals

430,3cm’

=903,22kg /cm® < 2.500kg / cm®

=739,45kg / cm® < 2.500kg / cm’

/::-

Encavallada facana

Pilars HEB 300

08 i I
00 02 04 0B DB 10 1.2 14 15
Esbeltez reducida

18 20 32 24 26 28 30

=1.3738kg/cm’ < 2.500kg/cm’

=1417kg/cm’ < 2.500kg /cm®

Perfil rectangular
50x70cm
e=3cm @20 cm

e=18cm

Perfil rectangular
50x70cm
e=3cm

L]

Cordo superior @ 20 cm .

e=18cm

Cordé inferior @ 20 cm E

e=18cm

Diagonal @12cm o

e=12cm .

Perfil rectangular 4\ ntant vertical @ 12cm  »
50x70cm seoton .
e=3cm Qe .
.

NOU FRONT MARITIM A BADALONA

CENTRE D’INFORMACIO | CULTURA

ENTREGA MAIG 2014
Tribunal: A.Linares, X.Llohet, J.Lopez-Rey, M.A.Alonso de Medina, J.Blasco

Perfil rectangular
50x70cm
e=3cm

Judith Recio Heredia

Calcul encavallada forjat i coberta
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