DISTRIBUCION GENERAL DE LOS ELEMENTOS
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CALCULO DE CARGAS APLICADAS A LA ESTRUCTURA DE SOTANO ESTADO DE LIMITES ULTIMOS
-> PESO APLICADO (PUESTOS DE MERCADO Y JARDINERAS) 0.2 T/m2 -> PAx1.35 + PPx1.35 + SUx1.5 + SNx 1.5
-> PESO PROPIO (FORJADO UNIDIRECCIONAL 300 EN CUBIERTA TRANSITADA 0.5 T/m2
ESTADO DE LIMITES DE SERVICIO
-> SOBRECARGA DE USO (USO COMERCIAL EN PLAZA _ucm_uHO>v 0.8 T/m2
-> SOBRECARGA DE NIEVE (EN ZARAGOZA) 0.05 T/m2 -> PAXx1 + PPx1 + SUx1 + SNx1

PORTICO 1y 2

( ANCHO DE BANDA = 7.5)

CALCULO DE HIPOTESIS

PORTICO 3

( ANCHO DE BANDA = 6.5)

PORTICO 4-10

CALCULO DE HIPOTESIS

( ANCHO DE BANDA = 5.5)

PORTICO 11

( ANCHO DE BANDA 1
( ANCHO DE BANDA 2
( ANCHO DE BANDA 3

CALCULO DE HIPOTESIS

CALCULO DE HIPOTESIS

5.5)
2.75)
6.5)

PORTICO 12 ( ANCHO DE BANDA = 5.5)

PORTICO 22-28

PORTICO 13-21 ( ANCHO DE BANDA = 5.5)

PORTICO 29 ( ANCHO DE BANDA = 5.5)

CALCULO DE HIPOTESIS

( ANCHO DE BANDA = 7.5)

CALCULO DE HIPOTESIS

PORTICO 30 ( ANCHO DE BANDA = 1.85)

CALCULO DE HIPOTESIS

Pp
Pa
Su
Sn

Pp
Pa
Su
Sn

Pp
Pa
Su
Sn

Pp
Pa

Sn

Pp
Pa
Su
Sn

Pp
Pa
Su
Sn

Pp
Pa
Su
Sn

Pp
Pa
Su
Sn

Pp
Pa
Su
Sn

=0.8T/m2 x 7.5m = 6.00 T/m
=0.2T/m2x 7.5m = 1.50 T/m
=0.5T/m2x 7.5m = 3.75 T/m
= 0.05T/m2 x 7.5m = 0.40 T/m

= 0.8 T/m2 x 6.5m = 5.20 T/m
=0.2T/m2 x 6.5m = 1.30 T/m
= 0.5T/m2 x 6.5m = 3.25 T/m

= 0.05T/m2 x 6.5m = 0.35 T/m

= 0.8 T/m2 x 5.5m =4.40 T/m
=0.2T/m2 x5.5m=1.10T/m
=0.5T/m2 x 5.5m = 2.75 T/m

= 0.05T/m2 x 5.5m = 0.80 T/m

= 0.8 T/m2 x 5.5m =4.40 T/m
=0.2T/m2 x5.5m=1.10T/m
=0.5T/m2 x 5.5m = 2.75 T/m
= 0.05T/m2 x 5.5m = 0.80 T/m
=0.8T/m2x 2.75m = 2.20 T/m
=0.2T/m2 x 2.75m = 0.55 T/m
=0.5T/m2x2.75m =1.40 T/m
=0.05T/m2 x 2.75m = 0.15T/m
= 0.8 T/m2 x 6.5m = 5.20 T/m
=0.2T/m2x6.5m=1.30 T/m
= 0.5T/m2 x 6.5m = 3.25 T/m

= 0.05T/m2 x 6.5m = 0.35T/m

= 0.8 T/m2 x 5.5m =4.40 T/m
=0.2T/m2x55m=1.10T/m
= 0.5T/m2 x 5.5m = 2.75 T/m

= 0.05T/m2 x 5.5m = 0.80 T/m

=0.8T/m2 x 7.5m = 6.00 T/m
=0.2T/m2x 7.5m =1.50 T/m
=0.5T/m2x 7.5m = 3.75 T/m
= 0.05T/m2 x 7.5m = 0.40 T/m
=0.8T/m2 x 1.85m =1.50 T/m
=0.2T/m2 x 1.85m = 0.35T/m
=0.5T/m2 x 1.85m = 0.90 T/m

=0.05T/m2 x 1.85m = 0.10 T/m
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JACENAS 310, 324, 325, 349, 350, 364

ARMADO PARA 185 kNm

M = M/B-d-fcd = 0.07N/mm
w = As-fyd / Ac-fcd = 0.07
U = As-fyd = 280 KN

6 ¢ 14 |b2=40cm

ARMADO PARA 285 kNm

g = M/B-d-fcd = 0.12N/mm
w = As-fyd / Ac-fcd = 0.13
U = As-fyd = 530 KN

6 220 Ibl1=48cm

ARMADO PARA 285 kNm

p = M/B-d-fcd = 0.2N/mm
w = As-fyd / Ac-fcd = 0.25
U = As-fyd = 1000 KN

6 ¢ 25 |b2=105cm

ESTRIBADO

Vrdl = 371.50 KN Vrd2 = 478.50 KN
Veu = 0.1 £ (100-p- fck) -400-600 = 80.31 KN

Vsl = Vrdl - Veu = 291.2 KN

Vs2 = Vrd2 - Veu = 398.2 KN

Stl = 0.9:d-Asfyd / Vs1 = 11.2cm
St2 = 0.9-d-As-fyd / Vs2 = 9.0cm

2¢8c/11.2cm
23 8c/9.0cm

St min = 30cm
Vs min = 72.36 KN

2 9 8 c/ 30.0cm

JACENAS 151-162, 166-178, 182-193,

480 KNm
185 KNm
285 KNm
396 KN
e 503 KN
L=5.5m
vd1i
vrdl
+ H/2
Vsm
Veu
- Veu
Vsm
+ H/2
Vrd2
vd2
H t t H
298c/11.2cm 2 ¢ 8 ¢/ 30cm 2 ¢8c/9cm

197-131, 198-232, 236-248,

252-263, 266-278, 282-306, 283-307

ARMADO PARA 321 kNm

p = M/B-d-fcd = 0.13N/mm
w = As-fyd / Ac-fcd = 0.14
U = As-fyd = 560 KN

8 ¢ 16 Ib2=46cm
ARMADO PARA 160 kNm
M = M/B-d-fcd = 0.06N/mm
w = As-fyd / Ac-fcd = 0.07
U = As-fyd = 280 KN
8¢ 12 Ibl=24cm

ESTRIBADO

Vrdl = 330.9 KN Vrd2 = 330.9 KN
Veu = 0.1 £ (100-p- fck) -400-600 = 80.31 KN

Vs1 = Vrd1 - Vcu = 250.59 KN

Vs2 = Vrd2 - Vcu = 250.59 KN

Stl = 0.9:d-As-fyd / Vs1 = 8.67cm
St2 = 0.9-d-As-fyd / Vs2 = 8.67cm

2 3 8c/8.67cm
2p8c/867cm

St min = 30cm
Vs min = 72.36 KN

2 ¢ 8¢/ 30.0cm

321 KNm 321 KNm
160 KNm
350 KN
B50/KN
L=5.5m
vdi
vrd1
+ H/2
Vsm
Veu
- veu
Vsm
+ H/2
vrd2
vd2
__msmn\m.una_ 2 ¢ 8c/30cm _Namn\m.woﬂ__

JACENAS 3-19, 4-14, 22-32, 42-44, 35-39, 47-51, 65-73, 66-74, 93-97,

108-112, 117-121, 127-135, 128-136, 142-146

ARMADO PARA 410 kNm

U = M/B-d-fcd = 0.17N/mm
w = As-fyd / Ac-fcd = 0.19
U = As-fyd = 760 KN

8320 Ib2=68cm
ARMADO PARA 206 kNm
p = M/B-d-fcd = 0.08N/mm
w = As-fyd / Ac-fcd = 0.08
U = As-fyd = 320 KN
8¢ 14 Ib1=28cm

ESTRIBADO

Vrdl = 425.45 KN Vrd2 = 425.45 KN
Veu = 0.1 € (100-p- fck) -400-600 = 84.10 KN

Vsl = Vrdl - Veu = 341.35 KN

Vs2 = Vrd2 - Vcu = 341.35 KN

Stl = 0.9-d-As-fyd / Vs1 = 6.36cm
St2 = 0.9-d-Asfyd / Vs2 = 6.36cm

298¢/ 6.36cm
2 ¢ 8 ¢/ 6.36cm

St min = 30cm
Vs min = 72.36 KN

2 ¢ 8 ¢/ 30.0cm

410 KNm 410 KNm
206 KNm _
450 KN
Amﬁ KN
L=5.5m
Vrdl
+ H/2
Vsm
Veu o
- Veu
Vsm
+ H/2
Vrd2

t t
2068c/6.4cm 298c/30cm 2g8c/6.4cm

JACENAS 20, 33, 45, 61, 62, 80, 91, 105, 106, 115, 123, 124, 139, 140

148, 149, 161, 163

ARMADO PARA 536 kNm

U = M/B-d-fcd = 0.22N/mm
o = As:fyd / Ac-fcd = 0.26
U = As-fyd = 1040 KN

8 ¢ 25 Ib2=105cm

ARMADO PARA 316 kNm

p = M/B-d-fcd = 0.13N/mm
w = As-fyd / Ac-fcd = 0.14
U = As-fyd = 560 KN

8@ 16 Ibl1=32cm

ARMADO PARA 623 kNm

y = M/B-d-fcd = 0.26 N/mm
w = As-fyd / Ac-fcd = 0.32
U = As:fyd = 1280 KN

6 ¢ 25 Ib2=105cm

ESTRIBADO

Vrdl = 446.90 KN Vrd2 = 469.90 KN
Vcu = 0.1 § (100-p- fck) -400-600 = 93.52 KN

Vsl = Vrdl - Vcu = 353.38 KN

Vs2 = Vrd2 - Vcu = 376.38 KN

St1l = 0.9-d-As-fyd / Vs1 = 6.15cm
St2 = 0.9-d-As:fyd / Vs2 = 5.77cm

2 ¢ 8c/6.15cm
2@ 8c/ 5.77cm

St min = 30cm
Vs min = 72.36 KN

2 ¢ 8¢/ 30.0cm

536 KNm 623 KNm
316 KNm
466 KN
489 KN
L=7.5m
vdi
Vrd1
+ H/2
Vsm
Veu o
- Veu
Vsm
+H/2
Vrd2
vdz2
o 29 8c/6.2cm ) 2 ¢ 8¢/ 30cm ) 29 8c/5.2cm ”

JACENAS 311-323, 326-348, 351-363

Stl = 0.9-d-As-fyd / Vs1 = 6.75cm
St2 = 0.9-d-As-fyd / Vs2 = 6.75cm

23 8c/ 6.75cm
2@ 8c/ 6.75cm

St min = 30cm
Vs min = 72.36 KN

2 @ 8¢/ 30.0cm

412 KNm 412 KNm
ARMADO PARA 412 kNm
My = M/B-d-fcd = 0.17N/mm
o = As-fyd / Ac-fcd = 0.19
U = As:fyd = 760 KN
285 KNm
8 ¢ 20 Ib2=68cm
ARMADO PARA 285 kNm
449 KN
U = M/B-d-fcd = 0.12N/mm
o = As-fyd / Ac-fcd = 0.13
U = As-fyd = 480 KN
449 KN
8@ 16 Ibl1=32cm
L=5.5m
vdi
Vrdl
+ H/2
Vsm
Veu -
ESTRIBADO
Vrdl = 424 KN Vrd2 = 424 KN .
Vcu = 0.1 € (100-p- fck) -400-600 = 93.52 KN
Vsl = Vrdl - Vcu = 330.48 KN + H/2
Vs2 = Vrd2 - Vcu = 330.48 KN
Vrd2

T T
2¢8c/6.5cm 2¢8c/30cm 2¢8c/6.5cm

JACENAS 40, 52, 75, 76, 98, 113, 122, 137, 138, 147

397 KNm
ARMADO PARA 190 kNm 190 KNm ’
y = M/B-d-fcd = 0.08N/mm
w = As-fyd / Ac-fcd = 0.09
U = As-fyd = 360 KN L L
284 KNm
616 Ib2=46cm [ o
ARMADO PARA 284 kNm 397 KN
My = M/B-d-fcd = 0.05N/mm
o = As-fyd / Ac-fcd = 0.05
U = As-fyd = 200 KN
501 KN
6912 Ibl=24cm
ARMADO PARA 397 kNm L=5.5m
U = M/B-d-fcd = 0.16N/mm
o = As-fyd / Ac-fcd = 0.18 Va1
U = As-fyd = 720 KN vrdi
6925 Ib2=105cm 2
Vsm
ESTRIBADO veu 4
vrdl = 372 KN vrd2 = 476 KN [ veu
Vcu = 0.1 € (100-p- fck) -400-600 = 75.54 KN vsm
Vsl = Vrdl - Vcu = 296.46 KN s
Vs2 = Vrd2 - Vicu = 400.46 KN "
Stl = 0.9-d-As-fyd / Vs1 = 7.33cm 298¢/ 7.33cm vrd2
St2 = 0.9-d-As-fyd / Vs2 = 5.53cm 2 @ 8c/5.53cm vd2
St min = 30cm 2 ¢ 8¢/ 30.0cm
Vs min = 72.36 KN
__Nnmn\u.wn:‘__wnmn\w?:__ 2 ¢8c/5.5cm "
JACENAS 41,53,54,77,88,99, 100, 114
518 KNm
ARMADO PARA 518 kNm 148 KNm
p = M/B-d-fcd = 0.21N/mm
® = As-fyd / Ac-fcd = 0.24 B
U = As-fyd = 960 KN
218 KNm
6325 Ib2=105cm
ARMADO PARA 218 kNm
M= M/B-d-fcd = 0.09N/mm 434 KN
o = As-fyd / Ac-fcd = 0.10
U=Asfyd=400KN e . .r
311 KN
6916 Ibl=32cm i
ARMADO PARA 148 kNm
L=5.85m
U = M/B-d-fcd = 0.06 N/mm
w = As-fyd / Ac-fcd = 0.07 vd1
U = As-fyd = 280 KN vrd1
6 ¢ 14 |b2=32cm +H/2
Vsm
ESTRIBADO veu
Vrdl = 402.16 KN vrd2 = 279.16 KN L veu
Vcu = 0.1 € (100-p- fck) -400-600 = 84.10 KN vam
Vsl = Vrdl - Vcu = 318.06 KN + I\N_u_VA
Vs2 = Vrd2 - Vcu = 195.06 KN [ Vrd2
vd2
Stl = 0.9-d-As-fyd / Vs1 = 6.83cm 2 @ 8c/ 6.83cm
St2 = 0.9-d-As-fyd / Vs2 = 11.13cm 2@38c/ 11.13cm
St min = 30cm 2 ¢ 8¢/ 30.0cm
Vs min = 72.36 KN
o 298c/6.8cm ' 2 9 8c/ 30cm N_smn\HH.Hn__‘L
PILARES CON CARGAS SIMPLES
8 KNm
HA = 25 coef 1.5 AREA: B=300 H=300
B500S coef 1.15 N = 906000 N 906/ KN
6=N/Ac-fcd = 0.6 N /mm2 B
® = 0.08 (segln abaco especifico)
Atotal = w + Ac - fcd / fyd = 345 mm?2
U = Atotal - fyd / 2 = 60 KN ]
4 ¢ 8 en cada una de las dos caras o
PILARES CON CARGAS ( Estructura D=22)
8 KNm
HA = 25 coef 1.5 AREA: B=500 H=700
B500S coef 1.15 N = 1086000 N 1086 KN
d=N/Ac-fcd =0.18 N/mm2 8 KNm
® = 0.22 (segln abaco especifico) i poovs 4
Atotal = w - Ac - fcd / fyd = 3690 mm2
U = Atotal - fyd / 2 = 642 KN
6 @ 20 en cada una de las dos caras
©oOO0O0O0 O
o] q
L ooooo9

JACENAS 150, 156, 164, 165, 179, 180, 194, 195, 196, 233, 234, 235, 249
250, 264, 265, 279, 280, 308, 281, 309

374 KNm
144 KNm

ARMADO PARA 144 kNm
M = M/B-d-fcd = 0.06N/mm
w = As-fyd / Ac-fcd = 0.06
U = As-fyd = 240 KN

6p12

Ib2=35cm ges iSim

ARMADO PARA 222 kNm

M = M/B-d-fcd = 0.09N/mm
o = As-fyd / Ac-fcd = 0.10
U = As-fyd = 400 KN

308 KN

392 KN

6616 Ibl=32cm

ARMADO PARA 374 kNm L=5.5m
g = M/B-d-fcd = 0.15N/mm
w = As-fyd / Ac-fcd = 0.17
U = As-fyd = 680 KN

vdi
vrdl <

+H/2
Vsm

Veu o

6920 Ib2=68cm

ESTRIBADO

Vrdl = 372.9 KN Vrd2 = 288.9 KN +H/2

Veu = 0.1 € (100-p- fck) -400-600 = 75.54 KN
Vsl = Vrd1 - Vcu = 297.36 KN
Vs2 = Vrd2 - Veu = 213.36 KN

Stl = 0.9-d-As-fyd / Vs1 = 7.3cm
St2 = 0.9-d-As-fyd / Vs2 = 10.1cm

238c/7.3cm
298¢/ 10.1cm

St min = 30cm 2 ¢ 8¢/ 30.0cm H '
Vs min = 72.36 KN 208c/7.3cm 268c/30cm

t t H
2¢8c/10.1cm

JACENAS 1, 2, 21, 34, 46, 63, 64, 92, 107, 116, 125, 126, 141

674 KNm
ARMADO PARA 674 kNm 323 KNm
u = M/B-d-fcd = 0.28N/mm
w = As-fyd / Ac-fcd = 0.36
U = As-fyd = 1400 KN
446 KNm
8 925 Ib2=105cm it
ARMADO PARA 446 kNm
680 KN
M = M/B-d-fcd = 0.18N/mm
o = As-fyd / Ac-fcd = 0.21
U = As-fyd = 840 KN
8920 Ibl1=48cm 504 KN
ARMADO PARA 323 kNm ; L=6.8m
vdi —_
Vvrdl
M = M/B-d-fcd = 0.13N/mm
o = As-fyd / Ac-fcd = 0.14
U = As-fyd = 560 KN + H/2
89 16 I|b2=46cm
Vsm
Veu
ESTRIBADO Vsm
Vrdl = 582.50 KN Vrd2 = 479.50KN veu -
Veu = 0.1 € (100-p- fck) -400:-600 = 93.52 KN
Vsl = Vrdl - Vcu = 488.98 KN 0o a2
Vs2 = Vrd2 - Veu = 385.98 KN o
Stl = 0.9-d-As-fyd / Vs1 = 5.44cm 2 ¢ 8 c/5.44cm
St2 = 0.9:d-Asfyd / Vs2 = 5.94cm 2 ¢ 8c/ 594cm vd2
St min = 30cm 2 ¢ 8c/ 30.0cm
Vs min = 72.36 KN
o 2¢8c/5.4cm _msmn\won_ﬂ_ 2¢8c/59m "
JACENAS 42-44, 53-59, 54-60, 77-79, 88-90, 99-103, 100-104
536 KNm
ARMADO PARA 124 kNm
124 KNm
M = M/B-d-fcd = 0.05N/mm
w = As-fyd / Ac:fcd = 0.05 =T
U = As-fyd = 200 KN
183 KNm
8910 Ib2=29cm
ARMADO PARA 183 kNm 287 KN
p = M/B-d-fcd = 0.07N/mm
w = As-fyd / Ac-fcd = 0.08
U = As-fyd = 280 KN 1A LARTRL AT Ly P ]
Lw KN
8@ 12 Ibl1=24cm
m
ARMADO PARA 536 kNm _|”m m_\j
p = M/B-d-fcd = 0.22 N/mm
w = As-fyd / Ac-fcd = 0.26
U = As-fyd = 1400 KN
vd1l
Vrd1
8 ¢ 25 1b2=105cm " +H2
Vsm
ESTRIBADO Ve 4
Vrdl = 267.90 KN Vrd2 = 393.90 KN I veu
Vcu = 0.1 § (100-p- fck) -400-600 = 75.54 KN Vem
Vsl = Vrdl - Vcu = 192.36 KN + H/2
Vs2 = Vrd2 - Vcu = 318.36 KN
vrd2
Stl = 0.9-d-As-fyd / Vsl = 11.28cm 2@ 8 ¢/ 11.28cm vd2
St2 = 0.9:d-As-fyd / Vs2 = 6.82cm 2 3 8c/ 6.82cm
St min = 30cm 2 ¢ 8 ¢/ 30.0cm
Vs min = 72.36 KN
_N_smn\ :.un__j 298¢/ wonB_ 29 8c/6.8cm o
PILARES CON CARGAS ( Estructura D=30)
8 KNm
HA = 25 coef 1.5 AREA: B=500 H=700
B500S coef 1.15 N = 1746000 N 1746 KN
8 KNm
d=N/Ac:fcd =0.29 N /mm2
w = 0.38 (segun abaco especifico)
Atotal = w - Ac - fcd / fyd = 6374 mm2
U = Atotal - fyd / 2 = 1108 KN 5 60000
6 @ 25 en cada una de las dos caras P 9
© 00000

PILARES CON CARGAS ( Estructura D=34)

T gKNm

AREA: B=500 H=700
N = 2906000 N

HA = 25
B500S

coef 1.5

coef 1.15 2906 KN

d=N/Ac:fcd =0.5N/mm2
® = 0.5 (segln abaco especifico) - | oo
Atotal = w - Ac - fcd / fyd = 8387 mm?2

U = Atotal - fyd / 2 = 1458 KN

6 @ 32 en cada una de las dos caras

OOOO0O0O

Q000
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