PORTICO 1 SECCION 1 SECCION 2 SECCION 3

Forjado mixto: viga alveolar HEB 500 (603 mm) + losa hormigdn 25 cm Forjado mixto: viga alveolar HEM 600 (740 mm) + losa hormigén 25 cm Forjado mixto: IPE 500 + losa hormign 25 cm
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o Resultados obtenidos del calculo con ACB+ (Arcelor Mittal) Resultados obtenidos del calculo con ACB+ (Arcelor Mittal)
45040 445m Inercia de la viga ACB (a partir de HEB 500-Alveolos 35 cm) Inercia de la viga ACB (a partir de HEM 600-Alveolos 40 ¢m) Inercia de la viga IPE 500
8&m
I - 3000 | 163.366 + 158.192 160.779 3050 N | 355.921 + 344.720 250319 | = 48.200
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204 4.5x0.40 445m > 12.624 +12.615 8 H | 18.979 + 18.948 18.963
ly= —— =12619,5cm4 © y= ———— =18.963,5 cm4 _ )
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. N ) 253,6 +202,9 = i SR 388,8 +304,8
2 A=— =22825cm? A=——— =3468cm?
= H - A 2 @ 2
@04 4,5x0,40 OO0 O O0OOO0OO0OO0O0 O O-0O-OO« OO0 445m 1 Iil 1 i I_—Ll 4 o M '—[
300.0 >
S2 [ S— o
Cross-section at web-post Cross-section at opening no 1 . .. .. ‘_;] . .. .. . .. ..
Homogeneizacion de la seccion L L 4 — Homogeneizacion de la seccion Homogeneizacion de la seccion
=
7,8x0,3 45%0.40 Cross-section at web-post Cross-section at opening no 1
04 04x05 4m A hormigon = 780 - 25 =19.500 cm? A hormigon = 200 - 25 =5.000 cm? A hormigon = 450 - 25 =11.250 cm?
o o 4,5x0,40 Cross-section properties Gross section Net section Cross-section properties Gross section Net section
Area (cm?2) 253,6 202,9 — . — L — 2 Area (cm?2) 388,8 304,8 = Al = N = 2 = oAl = A = 2
— : Eem = 8500 -+ fem = 8.500 - v 38 =28.576,8 N/mm : Ecm =8500 - v fem = 8.500 - v 38 =28.576,8 N/mm Ecm =8500 - v fem = 8.500 - v 38 =28.576,8 N/mm
Position of the centroid (mm) 301,6 301,6 Position of the centroid (mm) 369,9 369,9
_ Inertia /yy (cm4) 163366 158192 Inertia fyy (cm*4) 355921 344720
Inertia /zz (cm ) 12624 12615 Ea=210.000 N/mm? Inertia /zz (cm#) 18979 18948 Ea=210.000 N/mm? Ea=210.000 N/mm?
Ea/Ecm=n=7,35 Ea/Ecm=n=7,35 Ea/Ecm=n=7,35
ULTIMATE LIMIT STATES - COMPOSITE ACTION STAGE ULTIMATE LIMIT STATES - COMPOSITE ACTION STAGE
Area equivalente en acero — 19.500/7,35=2.653cm?> — h=25cm Area equivalente en acero — 5.000/7,35=680,3cm? — h=25cm Area equivalente en acero — 11.250/7,35=1530,6 cm* — h=25cm
Note: the calculation method applies to steel rolled profiles only. b =106 cm Note: the calculation method applies to steel rolled profiles only. b=272cm b=612cm
Summary of the criteria Summary of the criteria
Degree of connection 1,06 m Degree of connection 027m 061m
Minimal degree of connection = 0,400 i Minimal degree of connection = 0,628 ﬁ B B
Most unfavorable degree of connection (Comb. U1) = 0,965 > 0,400 Satisfactory l:l 0,25m Most unfavorable degree of connection (Comb. U1) = 1,04 > 0,628 Satisfactory l;l 0,25m ? frl» 0,25m
0.603 0,5
S = Satisfactory NS = Not satisfactory H 0.603m S = Satisfactory NS = Not satisfactory -HL 0,74m 05 m
Checkings of net sections at openings Checkii of net it at
Resistance to bending moment (Open. no 2 - Comb. U1) Immax = 0403 <1 8 Resistance to bending moment (Open. no 23 - Comb. U1) : Immax = 0.067 <1 8
Resistance to normal force (Open. no 11 - Comb. U1) : I'nymax = 0,692 <1 S . Resistance to normal force (Open. no 12 - Comb. U1): TN max = 0,388 <1 8 . .
Resistance to shear force (Open. no 11 - Gomb. U1): Tymax = 0565 <t s Altura del Centro de Gravedad de la seccion Resistance to shear force (Open. no 12 - Comb. U1): Tumac = 0313 <18 Altura del Centro de Gravedad de la seccion Altura del Centro de Gravedad de la seccion
Resistance to M+N interaction (Open. no 11 - Comb. U1) : TuNmax = 0.692 <1 8 Resistance to M+N interaction (Open. no 12 - Comb. U1) TMNmax = 0,388 <1 8
Resistance to N+V interaction (Open. no 11 - Comb. U1) : Tnvmax = 0,692 <1 8 Resistance to N+V interaction (Open. no 12 - Comb. U1): Tnymax = 0.388 <1 8
Resistance to M+V interaction (Open. no 2 - Comb. U1) : Ivmax = 0.403 <1 s 106 - 25-72.8 + 22825-30.15 192.920 + 6.881.7 Resistance to M+V interaction (Open. no 23 - Comb. U1) Twvmax = 0,067 <1 s (27,2 -25- 86,5+ 346,8 - 37 58.820 + 12.831,6 (61,2-25-62,5+ 116 - 25) 95.662,5 + 2.900
Resistance to M+N+V interaction (Open. no 11 - Comb. U1):  Iyyyymax = 0.692 <1 s Yo = ’ ’ ’ = "~ 69.4 cm Resistance to M+N+V interaction (Open. no 12 - Comb. U1) Tunvmax = 0.388 <1 s Yo = ! ! ! = T~ 69.8 cm Yo = ! ! = ’ ~5985cm
ot checkings (106 - 25 + 228,25) 2650 + 228,25 — (27,2 - 25 + 346,8) 680,3 +346,8 (61,2 - 25 + 116) 1530,6 + 116
According to web slendemess, shear buckling check not required (h,, / t,, < 72z /) According to web slendemess, shear buckling check not required  (hy, / t,, < 72¢ /)
Posts checkings Posts checkings
I I Resistance to shear (Post no 2 - Comb. U1) Tyhmax = 0,660 <1 s Inercia de la seccion Resistance to shear (Post no 22 - Comb. U1) : Tvhmax = 0,255 <1 s Inercia de la seccion Inercia de la seccion
Resistance to buckling (Post no 2 - Comb. U1) : T, max = 0,412 <1 8 Resistance to buckling (Post no 21 - Comb. U1) : T,max = 0,155 <1 8
Minimum throat thickness (Post no 2 - Comb. U1) : amin = 3,12mm Minimum throat thickness (Post no 22 - Comb. U1) : Amin = 1,75 mm
:S: = Warning : the throat thickness of the fillet weld must be at least 3 mm (EC3)
Gross sections checkings Ixk=l+1+ A1-(d1)2 + A2'(d2)2 = . ) Ix=li+2+ A1'(d1)2 + AZ(d2)2 = be=li+l2+ A1'(d1)2 + AZ(d2)2 =
Resistance to bending (Post no 7 - Comb. U1) : TMgmax = 0,603 (Classe 1) <1 S Grossisectionsicheckings
Resistance to shear (Left end - Comb. U1) r\ngmax = 0,426 <1 S Resistance to bending (Post no 11 - Comb. U1) : Tvgmax = 0,324 (Classe 1) <1 S
== —— ’ 106 - (25)3 Resistance to shear (Left end - Comb. U1) Iygmax = 0,143 <1 s 27,2 - (25)3 61,2 - (25)3
4+ A =—— +160.779 + 2.653 - (72,8 - 69,4)* + 228,25 - (69,4 - 30,15)* = =—— +350.319 + 680,3 - (86,5 - 69,8)* + 346,8 - (69,8 - 37)2 = =—— +48.200 + 1530,6 - (62,5 - 59,85)> + 116 - (59,85 - 25)* =
i o+ o SERVICEABILITY LIMIT STATES (SLS) 12 SERVICEABILITY LIMIT STATES (SLS)
- E
N = 138.020,8 + 160.779 + 30.667,7 + 3516334 = 681.101,9 cma peections =35.416,7 + 350.319 + 189.728,9 + 373.101,3 = 948.565,9 cms =79.687,5 + 48.200 + 10.748,6 + 140.884,6 = 279.520,7 cm
Vv : Maximum vertical deflection of the beam Vv : Maximum vertical deflection of the beam
Under elementary load cases _ lX _ 681 1 01 19 _ 3 Under elementary load cases |X 948565,9 3 _ |>< _ 279520,7 _ R
o o Permanent loads except self weight (G*) : v =554 mm ($19) =L/1895 W= - =9.814 cm Permanent loads except self weight (G*) v =523 mm (S25) =L/3214 Wy = - - 13589’8 cm W= - - 4670’35 cm
Self weight (steel beam under pouring of concrete) v=2523 mm =L/416 YG 6 :4 Self weight (steel beam under pouring of concrete) v=22,16 mm =L/758 YG ) YG 5 ) 5
Note: the concrete is assumed to have a constant depth Note: the concrete is assumed to have a constant depth
Live loads 1 (Q1) : v = 2,26 mm ($19) =L /4642 Live loads 1 (Q1) : v = 4,83 mm (S25) =1 /3479
Deflection due to shrinkage of concrete (M = 391,4 kNm): v =6,07 mm =L/1731 25 : 1 3 Deflection due to shrinkage of concrete (M = 486,5 kNm) : v =11,30 mm =L/1487 25 : (27,2)3 25 : (61 ,2)3
ly=li+lo=—+12619,5=2481.283,3 + 12.619,5 = 2.493.902,8 cm4 ly=l+l=———+18.963,5=41.924,3 + 18.963,5 = 60.887,8 cm4 ly=l+l=———+2140=477.543,6 + 2.140 = 479.683,6 cm4
Under SLS Combinations (composite stage) 1 2 Under SLS Combinations (composite stage) 1 2 1 2
S$1=1,00G +1,00 Q1 v =7,80 mm (S19) =L/1346 $1=100G+1,00Q1: v=10,1 mm (825) =L/1671
$2=1,00G +1,00 Q1 v =7,80 mm (S19) =L/1346 $2=100G+1,00Q1: v=10,1 mm (825) =L/1671
S3=100G: v =554 mm (S19) =L/1895 Iy 249390218 3 $3=100G: v =523 mm (825) =L/3214 Iy 6088718 3 Iy 479683v6 3
$4=1,00G +1,00 Q1 v=7,80 mm (S19) =L/1346 Wy=—=——"—""=47.0548cm $4=1,00G +1,00Q1: v=10,1 mm (S25) =L/1671 Wy=—=———=3.992,6 cm Wy=—=——=15.675,9cm
Yo 390 Yo 15,25 Yo ,
The user has to check whether the deflections are acceptable according to the project requirements The user has to check whether the deflections are acceptable according to the project requirements
and to consider a precambering if necessary and to consider a precambering if necessary.
4 T/
1.38 T/m 1.38 T/m 1.38 T/m 1.38 T/m 1.25 T/m
A A Wby b b L e T i S U U I S
0.3mm 0.3mm 0.3mm
X=-8: ex=-8:617 X=-8.7mm dx=-8.8mm FLECHA ACTNA
3.63 T/n} 3 T/m] 3A/n] 3A/n] dy=-1.3mm dy=-4.8mm dy=-3.5m dy=-0.5mm
Gz=-1.1mRad Gz=0mR Gz=0.5 Gz=-0mRad
-0.2rm
ESTADO DE CARGAS 7 L
0.9 Nm 0.9 Nm 0.9 T/m 09 T/m
VUV VYW VT 0.3mm < Losa hormigon
9T dx=-8.Gmm - dx=-8.4mm fa 400 Conectores
dy=-0.8mm dy=-4.6mm dy=-0.5mm R
Gz=0.1mRad Gz=-0.5mRad Gz=0mRad Gz=0.5mRad Gz=0.3mRad <
CARGAS PERMANENTES: D2 e 10 mm
. ) ) ﬂ ﬂ ﬂ “ H ﬁ ” “ H ﬂ H H ‘ Placa de apoyo con
Forjado zona publica y pasillos: 2ghm B B B | ‘ barras de anclaje
3,1 kN/m?x 7,8 m = 24,18 kN/m (sin peso propio del forjado) o1 Smm___ dx=-6.5mm G L 16,8 NN 21
dy=2.1mm &y=06mm = =0,042m=420cm — fas10 mm U U I E~2h
_ . Gz=-1.5mRad |, 8z 1mRad 400 400 - N -
Forjado gradas auditorio: 42 T/ 02mm " | ‘
3,3kN/m?x 2 m = 6,6 kN/m (sin peso propio del forjado)
) ) ) s El resultado es satisfactorio, HEB 500 (603 mi)
. =3 =3, .. . 3 £ 603 mm
Forjado zona |nstala0|2nes. P 3.9 Tfn 9T, 08 T dy=17mm 37 o1 | dy=-0:5mm a excepcion de la losa del auditorio. e
+ = - _ . o
(31 + 5) kN/m* x4,5m = 36,27 kN/m . . VI VN VTV T VL I o4 | G2=InRad Ge=09mRag Al tratarse de una viga metalica alveolar ACB
_ e , g;f'o- i g;f;gm se optara por introducirle una contraflecha _
. omml| dy=-0. =.0, < . L . .
Cubierta: . _ , Gz=05mRad Gz=06mRad inicial para compensar la deformacion posterior. Union viga alveolar - muro hormigon
3,1 kN/m? x 7,8 m = 24,2 kN/m (sin peso propio del forjado) 02mm
2 - . . s dx=-0.6mm | dx=-0.6mm  22mm dx=-0.6mm 0.5
3,1 kN/m2 x 4,5 m = 13,9 kN/m (sin peso propio del forjado) dy=04mm | cy=0.9mm dy=03mm "
Fachada: Gz=0.1mRad || Gz=-0.4mRad Gz=0.6mRad
N 0.3mm
3,75kN/m?x 18 m x 7,8 m = 526,5 kN o v
DESPLAZAMIENTOS HORIZONTALES
Deformaciones (ELS_flecha activa)
Acciones (cargas permanentes + peso propio) Acciones (sobrecarga) S < H 1800 36 BH < 36
H S =—=9bCm — OHs mm
CARGAS VARIABLES: 500 500
Sobrecarga de uso: T
: : ’ilar metalico
C2 — 4 kN/m2x 2 m = 8 kN/m — — - - 044 ~ 951 kgorn? El resultado es satisfactorio, ya que el mayor * 1‘E’E'; ré‘o“o Hieo
C3 — 5kN/m2x7,8m=239 kN/m - - ' . desplazamiento que podemos observar es de
F — 1kN/m2x7,8m=7,8 kN/m 8,8 mm.
1kN/m2x4,5m = 4,5kN/m -26 kglcm?
; Rigidizador
Viento: X X N
: 5.12T 256 T 279 ~ -265 kg/em Placa de apoyo ST S SR 0 . o
i 2 = . ) : Mortero sin retraccion
presion — 0,832 kNim*x 7.8 m x 9 = 58,4 kN i =) TENSION ADMISIBLE
succion — 0,416 kN/m2x 7,8 mx 9 = 29,2 kN Perno de anclaje
28 ~ -46]kglcm?
” 2 -
preS|.o'n — 0,832 kN/mzx 10,5mx4,45= 38,9 kN Acero ., §975
succion — 0,416 kN/m? x 10,5 m x 4,45 = 19,45 kN 29~ -84 ke 84 ~ -85 kglom? 275
) = 2 =—2= 2
N 19~ seligon? fck = 275 N/mm?* — fcd P 250 N/mm
0,6 kN/m?x78m= 4,7 kN/m 27 ~-55|kglem? _ Y Pilar hormigon
’ i 229 ~-283kglom? Hormigon —  Elementos a flexion
0,6 kN/m?2x4,5m =2,7 kN/m g
80 ~ -80 kglem? HA-30
30
16 ~ -53[glem? : fck =30 N/mm? — fecd = ——— =20 N/mm? Unién bilar metali iar hormiao
526T 2.63T 822 ~-826 kgfcm 15 nion pilar metalico - pilar hormigén B | N FORE RS S | -
=3 — 139 ~-252fkglem? |
18 ~ -59 kglom? El t i6
&5 T 59T 37 ~ -37 kglem? 57 ~ -57 kgfom? ementos a compresion F :
17 ~ 42}kglem? HA-45
45 |
 39~-23] kgfom? 14~ -61|kglom? fck =45 N/mm? — fed = —— =30 N/mm?
38 ~-129 kglem 1,5 ST - WL
Acciones (viento derecha) Acciones (viento izquierda) Tensiones (ELU_envolvente)
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