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1.- VIGUETA, CELOSIA, MOMENTO FLECTOR ULTIMO ¥ ARMADURA BASE

(Véage dibuijo 1)

VIGUETA CELOSIA MOM. FLECTOR ARMADURA
ULTIMO BASE
Norbre e Peso Tipo gsup.| hl ng celosia jPase stcl| Sobre sop. En wvano ng inferior
nm KN/m mm mm mm am mKN mKN mm

VA.l4 le2 6.13 i 6 }140 2@ 200 1.73 1.17 2¢ 6
VA.1l8 202 0.13 2 6 |[180 2¢4 200 2.22 1.50
VA.,24 262 0.13 3 6 |240 2p4 200 2.95 1.%9
VA.28 302 0.13 4 6 |280 294 200 3.44 2.32

2.- BLOQUES ALIGERANTEZ (Véage dibuio 2)

Cotas y coordenadas en mm PESO (N/ud)

Cédigo hb b bs P.1 P.2 P.3 Cerdmicol HormigénjPoliest
B15* g5 ([ 152 515 480 0; 20 25; 45 31;102 66 135 1
B20* 651 202 515 480 0; 20 25; 45 35;152 T4 153 2
B22* 65| 222 515 480 0; 20 25; 45 37;173 77 160 2
B25% 65| 252 515 480 0; 20 25; 45 82 171 2
B30* 65| 302 515 480 0; 20 25; 45 91 188 3
3.- FORJADOS (Véase dibuje 3)

TIPO DE FORJADO PESO (KN/m2)
{h+¢) *s [ /D]] VIGUETAS ARMADURA BASE BLOQUE Ceramico | Hormigén |Poliest,
(15+ 4)* 65, VA.14 290 6 B15* &5 2.20 2.73

{15+ 4)* 77. D 2XVA.14 29 6 B1l5* &5 2.59 3.04

(15+ B} * &5. VA.14 20 6 B1l5* 65 2.43 2.97 1.94
(15+ 5)* 77. D 2xXVA .14 29 6 B15* 65 2.82 3.27 2.40
(20+ 4)* 65. VA.14 ; VA.18 29 6 B20* &5 2.56 3.16

{20+ 4}* 77. D 2XVA.14 ; VA.18 20 6 B20* 65 3.09 3.60

(20+ 5} * 65, VA.14 ; VA.18 29 6 B20* 65 2.79 3.40 2.24
{20+ 5)* 77. D 2xVA.14 ; VA.18 2¢ 6 B20* 65 3.32 3.83 2.85
(22+ 4)* &5, VA.1l4 ; VA.18 29 6 B22* &5 2.71 3.33

{22+ 4)* 77. D 2xVA.14 ; VA.18 2 6 R22* g5 3.29 3.82

(22+ 5)* 65, VA.1l4 ; VA.18 20 6 B22* &5 2.94 3.58 2.36
(224 5)* 77. D 2xVA.14 ; VA.1l8 29 6 B22* 65 3.53 4.07 3.04
(25+ 4)* 65, VA.18 ; VA.24 20 6 B25* 65 2.92 |. 3.60

{25+ 4}* 77. D 2XVA.18 ; VA.24 2 6 B25* G5 3.88 4.15 s
{25+ 5)* 5. VA.18 ; VA.24 20 6 B25* 65 3,16 3.83 2.54
{25+ 5)* 77. D 2xVA.18 ; VA.24 29 6 B25* 65 3.81 4.39 3.29
(30+ 4)* &5, VA.24 ; VA.28 29 6 B30* 65 3.27 4.02

(30+ 4)* 77. D 2%VA .24 ; VA.28 29 6 B30* &5 4,07 4.70

{30+ 5)* 65. VA&.24 ; VA.28 29 6 B30* 65 3.52 4.26 2.83
{30+ 5)* 77. D 2xVA.24 ; VA.28 29 6 B30* 65 4,30 4.94 3.74
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4.- MATERIALES (2) CONTROL
HORMIGON DE LA VIGUETA : HA-25.0/P/14/IIa , fck = 25.0 N/mm2 Gamma.c = 1.50
HORMIGON IN SITU ..... : HA-25.0/B/16/IIa , fck = 25.0 N/mm2 Gamma.c = 1.50 Normal
ACERO BASE .....0uun.. : B-500 , fyk = 500 N/mm2 Gamma.s = 1.15
ACERQ REFUERZO INFERIOR: B-500S . fvk = 500 N/mm2 Gamma.s = 1.15
ACERO REFUERZO SUPERICR: B-4005 , fyk = 400 N/mm2 Gamma.s = 1.15 Normal
ACERO REFUERZO SUPERICR: B-5008 , Eyk = 500 N/mm2 CGamma.s = 1.15 Normal
ACERO CELOSIAS ....... B-500 . fyk = 500 N/mm2 Gamma.s = 1.15
5.- ARMADO DE. LA VIGUETA (Véase dibujo 4}
REFUERZO INFERIOR (3) ‘
Y + X Op O leo 6 lp 8 lpld lo 8+1lp 8 1el2 1plo+le 8
X - %L l¢ 8 - 57 le 8 - 52
Y + X 1plO0+2pl0 1el2+1leo 8 lol2+1¢9l0 1glé - 1el2+1lpl2 leglé+le 8 lols+leld
- %L 19l0 - 61 l1¢ 8 - 48 1l@l0 - 56 ipl2 - 63 1l¢ 8 - 40 1pl0 - 48
Y + X lplo+lel2 1@16+1916 20164112 2¢16+1¢@l6
- %L lpl2 -~ 55 1glé - 66 1lel2 - 44 1els - 55
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6.- NQTAS

(1}

(2)

(2)

{5)

(6)

(7)

Se reduce el recubrimiento superior, temporal, a =5 mm, segin 4.1.3.3 EC-2
Parte 1-3, UNE ENV 1$92-1-3, respecto al indicado en 37.2.4.1.e) EHE-08, aco-
giéndose al parrafo b) del articuleo 3.¢ de la EHE-08.

Log materiales cclocados en obra se controlaran (recepeidn y ejecucidn) seglin
los cap. 16 v 17 de la EHE-08, con el nivel indicado y bajo la direccidn de la
direccién facultativa. En los forjados con losa superiocr de 50 mm tipo (h+5)*s
el arideo del hormigdn de la obra podri ser de tamafio maximo, D = 20 mm.

L = luz de cdlculo. A la longitud {en % de L) de la armadura X se le sumarid 2
veces 0,6*H mas el anclaje correspondiente al diémetro. H es el canto total
del forjado. El corte estd calculado para vanos aislados y cargas repartidas.
En caso gque una baja cuantia de acerc del elemento produzca un momento dltimo,
Mu, menor que 1,3 veces el de fisuracidén, ME£, no se colocard en vanos, solo en
voladizos. Para voladizos en ambiente IIb o IIIa, el elemento se fabricari con
recubrimientos, nominal+margen, de 30 mm, hormigdén con relacidn a/c = 0,55 &
0,5, respectivamente, y con 300 kg/m3 de cemento segln Tablas 37.2.4.1 EHE-08.
Los momentos flectores y los esfuerzos cortantes producidos por las cargas
mayoradas con el coef. Gamma.f serdn menores que los valores dltimos Mu y Vu.
Momento de fisuracidn por compresidn seglin 49.2.1 EHE-08. Sin embargo, EC-2
Parte 1-1 sblo prescribe este ELS para Clases de exposicidn ambiental equiva-
lentes a III v IV.

Wk es la abertura carscteristica de la fisura segiin 49.2.4 EHE-08, debida a un
momento golicitante Mu/l,4. La abertura que provocan las acciones (combinacién
cuasipermanentes) es proporcional a los momentos hasta un minimo de 0,4 Wk.
Segiin 5.1.1.2 EHE-08, los limites de Wk son: s 0,4 mm en Clase de exp.ambien-
tal I, = 0,3 en Clase IIa v IIb, = 0,2 en Clase IIIb, IV, F Y Qa v 0,1 en Cla-
se III¢c Qb ¥y Qc. Para ambientes més agresivos que el indicado, el recubrimien-
to se completard con revestimientos que cumplan 37.2.4.1 EHE-08 y el hormigén
cumplird la tabla 37.3.2.a. En caso de recubrimiento de la armadura superior
de 30 mm se reducirid Mu en 5,5/d y EI,fis = 10/d (d = canto Gtil en mm).

Los valores indicados se han calculado seglin 50.2.2.2 EHE-08, perc homogenei-
zados. Para estimar las deformaciones se aplicard este mismo articulo y el
sigquiente de la EHE-98, limitandose las flechas segin CTE DB-SE 4.3.3.1 o les
Comentarios de EHE-08 apart. 50.1.

A 28 dias. Para otra edad se multiplicardn por los factores:

Edad 7 dias 14 dias 21 dias 3 meses 6 meses 1 afio >5 afios
Rigidez total 0,78 0,80 0,86 1,08 1,11 1,13 1,16
Momento fisuracidn 0,93 0,97 0,99 1,03 1,05 1,06 1,07
Refuerzo inferior minimo por vigueta para alcanzar el momento tltimo negativo
en seccidn tipo.

La relacién x/d es la profundidad de la fibra neutra respecto al canto Gtil.

A considerar cuando el andligis se haya efectuado segiin 19.2.3 y 21.° EHE-98.
Logs valores del esfuerzo cortante iltimo Vou, corresponden a la colaboracidn
del hormigén v Vu a la suma de Veou + Vsu <= Vul. Vsu es la colaboracidén de la
armadura transversal de cortante. Calculados segiin 44.2.3 EHE-08.

Bl esfuerzo cortante Vsu, corresponde a la colaboracién de la armadura trans-
versal de cortante. Vu, suma de Veou+Vsu, puede guedar limitado por Vecu,lim con
b,1im a la altura de la celosia menos 20 mm; a menudo, con dcble celosia, si
no se alcanza 3/4-d, este limite predomina. En caso de variaciones en la
anchura de b,1im, el valor de Vcu,lim a tomar es directamente proporcional.
Véage 44.2.1 EHE-08, articulado, figuras y comentarios. Cuande b,1lim queda en
la altura 1/4-d superior (con tolerancia de 2 mm) en la ficha técnica consta
el intereje. Vul es generalmente superior {véase la memoria del proyecto).

En el dibujo 1 y 1' corresponden a las longitudes 11, 1'1, 12.y 1'2 que se de-
ducen del Anejo 12 apart. 7.1 EHE-08 y pueden organizarse en prolongacidén rec-
ta o inclinada, e¢on un &ngulo igual o menor a 30°. La distancia 1' de solapo
éptima no es menor gue la necesaria para cubrir dos soldaduras.
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FLEXION POSITIVA (por m)

TIBO DE TIPO DE REFUERZO MOMENTC Rel.| ESFUERZO CORTANTE Wk CLASE POR|MOMENTC DE RIGIDEZ MOMENTO
FORJADO VIGUETA INFERICR ULTIMC x/d | Veu Vu = Vou+Vsu RECUBRIM. | FISURACION (TOTAL FISURADA [SERVICIO
{h+c) VIGUETA Mu 1*Cel 2*Cel ME E-ib E'If |FIS.COMP.
* g (4) Y + X m-kN/m({5}) (10} KN/m (11) mn (7) m-kN/m {(8) | {8) m2-MN/m |m-kN/m(g)
{15+ 4} VA.14 1 Cp © 6.3 .02 17.0 32.5 50.0|1 .08 1la 5.2 5.79 0.44 l6.0
* g5, 2 1l 6 9.4 .02 17.0 33.5 5¢.0f .12 Ila 5.3 5.8% 0.64 19.7
3 1l 8 11.8 .03 17.0 33.5 49.8([ .15 1Ia 5.4 £.96 0.78 22.0
4 il 14.8 .04 16.9 33.3 49.7| .17 iia 5.5 6,05 0.5¢ 24.5
s g 8+l¢ 8 17.2 .04 17.0 33.4 49.8| .16 Ila 5.5 .13 1.11 26.5
[ Llgl2 18.4 .05 16.8 33.1 49.4(} .19 Ila 5.6 6.16 1.17 27.0
7 lplO+le 8 20.2 .05 16.9 33.3 49,74 .17 IIa 5.6 6.22 1.27 28.4
8 1910+1010 23.1 .08 16.9 33.2 49.6| .17 Iia 5.7 6.30 1.441 30.2
] 1gpl2+1gp 8 23.7 .06 l6.9 33.2 49,5 .19 Ila .8 6.32 1.47 30.5
10§ lel2+1lpls 26.6 .07 1l6.8 33.1 49.4]|f -19 1Ia 5.9 6.41 1.63 3z.1
11| lelé 27.3 .07 16.6 32.7 48.9| .22 IIa 5.% 6.41 1.65 32.1
12| 1¢l2+1pl2 30.1 .08 17.0 33.3 49.5( .i8 IIa 6.0 6,51 1.82 33.9
13 l@;6+1@:8 32.5 .08 17.4 33.5 49.7{ .2t ilIa 6.0 6.57 1.83 34.8
14| lolé+lelQ 35.4 .09 15.4 33.5 29.7|| .21 Ila 6.1 6.66 2.09 36.1
15 .1@16¢1@12 38.8 .10 17.4 33.5 49.6( .21 Ila 6.3 6.75 2.26 37.6
la| lolé+lolé 47.2 .12 17.3 33.4 49.4| .21 Ila 6.5 6.99 2.69 40.8
17{ 2¢16+1p12 58.0 .18 17.3 33.4  49.s5) .20 IIa £.9 7.31  3.24 44.7
18| 20l1é+1plé 65.9 .18 17.3 23.3 49,31 .20 IIa 7.2 7.53 3,861 47.0

FLEXION NEGATIVA (por m)

REFUERZO | B400 MOMENTC ULTIMO-ABERTURA FISURA B500 MOMENTO ULTIMO-ABERTURA FISURA ESF.CCRTANTE || MOMENTO| RIGIDEZ
SUPERIOR Seccién tipo Seccidn maciza Seccifn tipo Seccifn maciza | ULTIMO FISUR. | TOTAL FIS.
POR Mu Ref. Rel. Wk{ Mu Rel. Wkl Mu Ref. Rel. Wk Mu Rel. Wkl veu vu ME E-Ib E-If
NERVIC inf. x/d x/d inf. x/d x/d 1*cel.
m-kN/m vig. mm} m-kKN/m mm| m-kN/m vig. mm| m-k¥N/m mm| kN/m m-kN/m m2 - MN/m
(5) (9) (10) (7)] (S} {10) (7} (5) {9) (10) (] (8) (10) (7) {11} (8) {8)
lel0Q 4.9 .10 .c8 0.0 .00 .00 6.1 .13 .10 .0 .00 .00 16.5 32.8 11.1 5.6 0.69
2¢ 8 6.3 .13 .07 0.0 .00 .00 10.3 17 .08 c.0 .00 L00] 16.6 32.6 11.2 5.6 0.7§
12 .9 .15 .08 0.0 .00 .00 11.3 .1 .11 0.0 .0C .00] 16.4 32.4 1i.2 5.6 (.82
l¢ B+1lel0 10.5 .27 .07 0.0 .00 .00l 12.9 .21 .09 0.0 .00 .00} 16.6 32.¢6 il.2 5.6 06.90
2910 2.5 .21 .07 0.0 .00 .00 15.3 .26 .12 0.0 .00 .00 16.5 32.5 11.2 5.6 1.01
1plC+1¢l2 14.3 .25 .09 0.0 .00 .00 18.1 .32 .15 20.3 .06 .20 16.5 32.5 11.3 5.6 1.14
212 17.2 L300 .11 Q.0 .00 .00 20.6 .39 .16 23,7 .07 .21 16.4 32.4 11.3 5.6 1.25
lpll+lplé 20.3 .38 .15 23.3 .07 .20f 24.0 .50 .20 28.9 .09 .28] 16.6 32.6 11.4 5.6 1.40
1pl2+1pl6 22.2 .45 .15 26.0 .08 .21] 26.0 .57 .20 32.3 .10 .28] 17.¢ 33.0 11.4 5.7 1.5]
2916 26.4 .89 .16 32.9 .10 .21} 34.1 1lgl2 .53 .21 40.7 .13 271 16,9 3z.9 1.5 E.? 1.74
4pl2 2%.0 .65 14 37.3 .12 .19 39.9 1l¢lé .44 .18 46,1 .15 .24 17.1 33.1 11.6 5.7 1.9}
2¢lé+1pl2 34.9 1¢l2 .55 .17 41.7 .13 .22 43.1 l9le .57 .21 51.5 .17 .28 17.0 32.9 11.6 5.7 2.02
3plé 38.5 1¢l2 .67 .17 48.2 .16 .22] 53.0 2016 .35 .21 59.3 .20 .27 16.9 32.9 11.7 5.7 2.20
4016 55.9 2016 .43 .17 62.9 .21 .21] 61.6 2¢le .71 .21 76.9 .26 .26| 16.9 32.9 i1.9% 5.7 2.58
ESFUERZO CORTANTE Vsu (12) {kN/m) VA.14 (simple celosia) : 16

{kN/m) VA.1l4 {doble celosfia) : 32
b,lim {(mm) : 650 veu, lim (kN/m) (VA.14) : 111
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FLEXION POSITIVA (por m)
TIPQO DE TIPO DE REFUERZO MOMENTO Rel .| ESFUERZO CORTANTE Wk CLASE POR|MOMENTO DE RIGIDEZ MOMENTO
FORJADO VIGUETA INFERIOR ULTIMO x/é | veu Vu = Vocu+Vsu RECUBRIM. [ FISURACION [TOTAL FISURADA {SERVICIO
(h+c) VIGUETA Mu l*Cel 2*Cel ME E-Ib E-If |FIS.COMP.
kg {4) Y + X m-kN/m{5) (10} kN/m (11) mn (7) m-kN/m (8) | {8) m2-MN/m [m-kN/m({6)
(15+ 4) VA.l4 1 O 0 10.6 .03 33.3 61.2 89.0] .11 Ila 8.1 8.22 0.72 20.6
* 77. D 2 ip 6 15.8 .04 33.3 61.2 89.0]] .16 IIa 8.3 8.34 1.03 25.3
3 lg 8 19.7 .05 33.2 61.0 88.8|| .20 Ila 8.4 8.43 1.258 28.1
4 lpld 24.7 -0e 33.1 60.7 88.44 .22 Ila 2.6 8.55 1.53 31.1
-B lp 8+lyp 8 28.7 .07 33.2 60.5 88. 7 .19 IIa 8.7 B.66 1.7é 33.5
& 1pl2 30.6 .08 32.9% 60.4 87.9(] .23 IXa 8.7 8.69 1.85 34.2
7 1plC+1lp 8 33.5 .08 33.1 60.8 88.4] .20 Ila 8.8 8.76 2.02 i5.5
a 1@lC+1el0 38.3 .10 33.0 60.6 88.29 .20 IIa s.0 B8.88 2.27 38.1
9 19l2+1¢ 8 39.3 L1 33.0 60.5 ag8.1lf .22 Ila 2.0 .90 2.32 38.4
10| 19l2+1¢10 44.0 .11 32.9 s80.4 87.99 .21 Ila 5.2 2.01 2.57 40.4
11| 1¢lé 45.0 .12 32.5 59.7 86.910} .26 Ila $.2 9.00 2.58 40.2
12 lgil2+igl2 49.6 -3 32.% 60.3 87.7( -21 ITa 9.4 9.14 2.85 42.5
13 1@;6+1¢‘B 53.3 .14 32.6 52.9 87.2|| .25 Ila 9.5 2.21 3.02 43.5
14| lgl6+1¢l0 57.% .15 33.4 60.6 87.9f .22 Ila 1 9.8 $.31 3.25 45.1
15 '1@16+1@12 63.2 .17 34.0 s61.2 88.4| .24 Ila 9.8 $.43 3.51 46.8
16| lplé+lelée 76.2 .21 33.8 &0.9% 8B.0ff .23 Ila 10.2 9.73 4.12 50.3
17{ 2¢pl6+lpl2 sz.7 .26 33.8 61.0 88.2|| .22 ITa 10.8 10.13 4.9% 54.4
181 2¢9lé+lels 103.5% .38 33.8 60.8 87.9]| .22 1Ia i1.2 10.33 5.44 56.7
FLEXION NEGATIVA (poxr m)
REFUERZO | B4C0 MOMENTO ULTIMO-ABERTURA FISURA B500 MOMENTO ULTIMO:ABERTURA FISURA ESF.CORTANTE || MOMENTO| RIGIDEZ
SUPERIOR Seccién tipo Seccidn maciza Seccidn tipo Seccién maciza | ULTIMO FISUR. | TOTAL FIS.
POR Mu Ref. Rel. Wk| Mu Rel. Wki Mu Ref. Rel. Wk Mu  Rel. Wk| Veu vu mE E-Ih E:If
NERVIO inf. x/d x/d inf, x/d x/d l*cel .
m-kN/m vig. mwm| mekN/m mmf me kN/m vig. m) me kN/m ] kN/m m-kN/m m2 - MN/m
{5) (9) {100 {7){ (5) (10) (7} (5} (9) (10} (M} (5] (10) {7) {11) (8) (8)
1410 0.¢ .00 .00 .0 .00 .00 .0 .60 .00 0.0 .00 .00 32.3 59.3 13.0 8.0 6.77
2 8 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00y 32.5 §9.5 12.1 8.0 0.87
1gl2 0.0 .00 .00 ¢c.0 .00 .00 0.0 .00 .00 0.0 00 .00 32.1 59.1 12.1 8.0 0.%81
lp 8+lpll 0.0 00 .00 ¢.0 00 .00 8.5 .11 .11 0.0 .00 Q0] 32.4 59.4 13.1 8.0 0.59
2010 0.0 L0600 0.0 .00 .00 13.7 .23 .10 0.0 .00 L00f 32.3 55.3 13.2 8.0 1.10
1gl0+1pl2 13.3 .13 .C8 0.0 .00 .00 16.4 .16 .12 o.¢ .00 LQ0] 32.2 59.2 13.2 g.0 .23
2¢l2 15.5 .15 .08 0.0 .00 00 19.1 .18 .18 20.1 .06 .15| 32.1 59.1 13.3 8.0 1.34
19l0+1ple 18.7 .19 .13 19.8 .06 .14] 23.0 .23 .20 24.6 .08 .23 31.% 58.9 13.3 8.1 1,51
lipl2+1lglé 20.8 .21 .14 22.1 .07 .16 25.4 .26 .21 27.% .09 .24] 31.9 58.9 13.4 8.1 1.2
2916 25.8 .27 .16 27.9 .08 .18] 31.2 .34 .22 4.6 .11 .25] 31.7 58.7 13.5 8.1 1.88
4pl2 29.0 .30 .14 1.7 .10 .18y 24.9 .38 .19 39.3 .12 .24] 32.1 5g.1 i3.6 8.1 2.07
2916+1@12 32.9 .35 .17 35.5 .11 .21] 38.2 44 .22 43.9 .14 .28 31.8 58.8 13.¢ 8.1 2.2]
3ple 36.2 .41 .27 41.1 .13 .21 42.7 .52 .22 50.8 .17 .27 31.7 58.7 13.7 8.2 2.42
4916 44 .9 .56 .17 53.8 .18 .23 57.7 lgl2 .50 .22 &6.1 .22 26| 33.0 60.0 14.0 §.2 2.90
ESFUERZO CORTANTE Vsu (12) {kN/m) VA.14 (simple c¢elosia) 27
(kN/m) VA.14 (doble celosia} 54
b,lim (mm) 895 veu,lim (kN/m) (VA.14) 129
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TECNICC AUTOR DE LA MEMORIA : Jordi Amat

Hoja n® 7 de 24

FLEXION POSITIVA (por m)

TIPO DE TIPO DE REFUERZO || MOMENTC  Rel.| ESFUERZO CORTANTE || Wk CLASE POR|MOMENTO DE RIGIDEZ MOMENTO
FORJADOQ VIGUETA INFERIOR ULTIMO x/d | Vou Vu = Vcu+Vsu RECUBRIM. | FISURACION [TOTAL FISURADA |SERVICIO
(h+c) VIGUETA Mu 1%Cel 2%Cel ME E'Ib E-If [FI5.COMP.
* g (4} Y + X m-kN/m{s} (10) KN/m {11} mm {7} m-kN/m (8) | (8) m2-MN/m |m-kN/m(6)
(15+ 5) VA.14 1 | Cp © 6.7 .01 18.1 35.6 52.1f| .08 IIa 5.7 6.79 0.50 17.5
* 65, 2 1w s 10.0 .02 18.1 35.6 53.1f .12 IIa 5.8 6.91  £.73 21.5
3| 1e8 12.5 .¢3] 18.0 35.5 2.9 .15 1la 5.9 7.00 0.88 24.1
4 | 1010 15.7 .03 18.0 35.3  s2.7) .17 ila 6.0 7.10  1.09 26.8
5 | g 8+1p 8 18.3 .04| 18.0 35.4 52.9]| .16 Ila 6.1 7.20 1.25 28.9
6 | leiz 19.5 .04 17.9 3s5.2 52.5(| .i% IIa 6.1 7.23  1.32 29.6
7 | 1glo+lp 8 21.4 .05§ 18.0 35.4 52.7| .17 t1a 6.2 7.29  1.44 31.1
8 | lplos+lpld 24.6 .05 | 17.% 35.3 52.6{ .17 ITa 6.3 7.40 1.64 33.1
9 | 1p12+1¢ 8 25.2 .06 17.9 35.2  s2.5| .19 Ila 6.3 7.42  1.67 33.4
10| 1p12+1p10 28.3 06| 7.9 35.2  52.5(] .19 IIa 6.5 7.52 1.85 35.2
11| 1¢16 29.0 07| 17.7 34.8  51.98( .22 Ila 6.5 7.52 1.87 35.2
12 1g12+1p12 32.1 07| 17.8 35.1 52.3|| .18 Ila 6.6 7.64  2.07 17.2
13| 1916+10,8 34.6 .08 18.1 35.3  s52.4f .22 1la 6.7 7.71  2.20 38.2
14| 19186+1g20 37.6 09] 18.5 35.6 2.8} .21 Ila 6.8 7.81  2.37 19.7
15| 1916+1p12 41.3 .09} 18.5 35.6 s52.7{ .21 Ila 6.9 7.93  2.58 41.3
16| 19l6+1pls 50.3 .12} 18.4 35.4 s52.5|] .22 Ila 7.2 8.21  3.08 44.9
17| 20lé+1¢l2 61.9 \15 ¢ 18.4 35.5 52.6]f .20 Ila 7.6 8.59  3.69 19.2
18| 2916+1¢16 70.4 .17 | 18.4 35.4  52.4f .20 ila 7.9 8.85 4.12 51.8

FLEXION NEGATIVA (por m)

REFUERZO [ B400 MOMENTO ULTIMO-ABERTURA FISURA B500 MOMENTO ULTIMC:ABERTURA FISURA ESF.CORTANTE || MOMENTOQ| RIGIDEZ
SUPERIOR Seccidn tipo Seccibn maciza Seccién tipo Seccidén maciza | ULTIMO FISUR. | TOTAL FIS.
POR Mu Ref. Rel. Wk Mu Rel. Wk{ Mu Ref. Rel. Wk Mu Rel. Wk| Veu vu ML E-Ib E-Iff
NERVIO inf. x/d x/d inf. x/4d x/d 1*cel

m-kN/m vig. mm| m-kN/m mmH m-kN/m vig. mmi me K/ m m| kN/m m- kN/m m2 - MN/m

(5) {9} (10} (7| (5) {10) (7)}] (5) {9} (10} (73] (5} (10) (7) (11} (8) (8)
lel0 5.2 .16 .08 0.0 .00 .00 6.5 .12 .10 0.0 .00 .00l 17.8 34.6 i2.6 6.6 0.77
2¢ B 6.7 .12 .07 0.0 .00 .00 8.2 .16 .08 0.0 .00 .00l 17.7 34.7 12.7 6.6 0.90
1pl2 7.4 .14 .08 0.0 .00 .00l 12.1 .18 .11 0.0 .0C .C00{ 17.5 34.5 12.7 £.6 0.94
lg 8+1pl0 8.4 .16 .07 6.0 .00 00 13.7 20 .09 0.0 .0C .00] 17.6 34.6 1z2.7 6.6 1.03
2@l0 13.4 .20 .07 0.0 .00 .00 16.4 24,11 0.0 .00 .00 17.6 34.6 12.7 6.6 1.1¢
1plO+1pl2 16.0 .24 .08 c.0 .00 .00 19.4 .3¢ .15 .0 .CC .00 17.5 34.5 12.8 6.6 1.30
2gl2 iB.4 .28 .1l 0.0 .00 .00 22.2 .36 .16 25.3 .07 .21 17.5% 34.5 12.8 6.6 1.43
1pl0+1glé 21.8 .36 .14 24.8 .07 .20 25.9 .47 .20 3c.8 .08 .28 17.3 34.3 12.9 £.6 1.62
1pl2+lolé 24.9 .42 .15 27.8 .08 .21] 28.2 .54 .20 34.5 .10 .28] 18.0 35.90 12.9 6.6 1.74
Z@lé 2B.6 .55 .18 35.1 .10 .21f 36.8 1pi2 .50 .21 43.4 .12 .27 i8.0 35.¢ 13.0 6.7 2.00
4912 31.4 .61 .14 3.7 .11 .19f 40.5 1lpl2 .57 .18 49.1 .14 .25} 18.2 35.2 13.1 6.7 2.2
2pl6+1pl2 37.7 1lgl2 .52 .16 44.5 .13 23] 46.6 lglée .54 .21 §5.0 .16 .29] 1i8.0 35.0 13.2 6.7 2.33
3gpl6 41.8 1plz .63 .16 £1.5 .15 .22 57.1 2ple .33 .21 63.4 .18 .28| 1g8.0 35.0 13.3 6.7 2.84
49lé 60.3 2¢le .41 .17 67.3 .20 .21 €8.1 2¢l6 .67 .Z1 82.3 .25 .26| 18.0 35.0 13.5 6.7 2.99
ESFUERZO CORTANTE Vsu  (12) (kN/m) VA.14 (simple celosfia) : 17
{kN/m) VA.14 (doble celosfa) : 34

b,lim (mm) : 650 veu,lim (kN/m) (VA.24) : 118.1




FICHA DE CARACTERISTICAS TECNICAS, SEGUN EHE-08 Y
EN 1591-1, DEL FORJADO DE VIGUETAS ARMADAS
FORJADOS SANTA COMBA, S.L.

Brafia Rica, s/n.
15840 SANTA COMBA (A Corufia)

TECNICO AUTOR DE LA MEMORIA : Jordi Amat

Hoja n® 8 de 24

FLEXION POSITIVA (por m)

TIPC LE TIPQ DE REFUERZQ MOMENTO Rel .l ESFUERZO CORTANTE Wk CLASE POR|MOMENTO DE RIGIDEZ MOMENTC
FORJADQ VIGUETA INFERIOR ULTIMO x/d | Vou Vu = Veou+Vsu RECUBRIM. [ FISURACION [TOTAL FISURADA |[SERVICIO
{h+c) VIGUETA Mu 1*Cel 2*Cel ME E-Ib E'-If |[FIS.COME,
* g {4} Y + X m-KN/m{5)} [i0) ki/m (11) mm  {7) m-kN/m (8) | {B) m2-MN/m |m-kN/m(6)
{15+ 5) VA.14 1 Op O 11.2 .02 35.4 64.9 94 .4 .10 IIa 9.0 9.70 .80 22.5
* 77. D 2 lp 6 16.8 .04 35.4 64.9 94.4])1 .16 IIa 9.2 9.84 1.17 27.6
3 lp 8 20.59 .05 35.3 64.7 o4.2|1 .20 IIa 9.3 9.85 1.42 30.7
4 1plo 26.2 .06 35.1 64.5 93.8} .22 Ila 9.5 10.09 1.74 34.1
5 lp 8+1¢ 8 30.5 .07 35.2 64.6 94,1 .19 ITa 9.6 1¢.21 2.00 36.7
& ll2 32.5 .07 35.0 64.1 93.3]] .24 Ila 9.7 10.25 2.10 37.5
7 1p10+1g 8 35.6 .08 35.1 64.5 23.8| .21 Iia 9.8 10.34 2.25 9.4
8 1910+19l0 40.7 .08 35.1 64.32 93.6}] .20 Ila 9.9 10.48 2.3% 41.8
° lpl2+ig 8 41.8 .09 35.0 64.2 93.5(] .22 Ila 10.0 10.50 2.64 42.2
10| lpl2+1lgl0 46.8 .11 35.0 64.1 93.34] .22 IIa 30.1 10,863 2.92 44.3
11| l¢is 48.0 .11 34.6 63.4 22.3|] -26 Iia i0.1 10.63 2.94 44.2
12) lglz+lel2 52.9 .12 34.9 64.0 g3.1}] .21 IIa 10.3 10.78 3.25 46.5
13| 1plé+lp 8 56.9 .13 34.7 63.6 92.6(} .25 Ila 10.5 10.87 3.44 47.9
14 l1@16+1¢10 61.7 .1é 34.7 63.7 92.6]| .24 IIa 10.6 11.00 1.7¢ 49.6.
151 lole+lel2 67.5 .16 35.9 €4.8 93.7|] -24 Ila 1¢.8 11.15 4,00 51.5
16| 1ple+lels 81.% .20 35.9 64.7 93,5 .22 Ila 11.3 11.50 4.71 55.6
17} 2016+1pl2 99.2 .25 36.0 64.8 93.6(} .22 ITa 11.9 i1.98 5.63 60.6
18| 2¢l6+lels 111.7 .28 35.9% 64.8 93.4|| .22 IIa 12.4 12.30 £.25 63.5

FLEXION NEGATIVA (por m}

REFUERZO | B400 MOMENTC ULTIMO-ABERTURA FISURA B500 MCMENTO ULTIMO-ABERTURA FISURA ESF.CORTANTE |{ MOMENTO RIGIDE?
SUPERIOR Seccién tipo Seccidn maciza Seccidn tipo Seccidn maciza | ULTIMO FISUR. | TOTAL FIS.
FOR Mu Ref. Rel. Wk Mu Rel. Wkl Mu Ref. Rel. Wk Mu Rel. Wk{ Vecu va ME E-Ib E-If
NERVIO inf. x/d x/d inf. x/d x/d 1*cel.
m-kN/m vig. mm| m-kN/m om| m-kN/m vig. mm| m-KN/m o) KN/ m- kN/m m2 - MN/m
(5) {9y (10} (7| (%) {19) (7)] (5) (&) 0oy (M} (1) (10) {7) (11) (8) (8)
19l0 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 .0 .00 .00] 34.3 63.0 4.9 9.4 (.87
2¢ 8 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 0.0 .00 00| 34.5 63.2 14.2 9.4 0.98
lgpl2 0.0 .00 .00 0.0 .00 .00 Q.0 00 .00 0.0 .00 .00} 34.1 62.8 15.0 9.4 .03
1 8+1¢ld 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 c.0 .00 .00 34.4 63.1 15.0 9.5 1.1l
2010 0.0 .00 .00 0.0 .00 .00 1l4.6 .12 .10 ¢.0 .0C .00 34.2 63.0 15.0 9.5 1.24
1eli+1lgl2 14.2 .12 .08 2.0 .00 .00 17.5 .15 .11 0.0 .00 .00 34.2 62.9 15.1 9.5 1.38
2912 16.5 .14 .08 0.0 .00 .00 20.4 .18 .14 0.0 .00 001 24.2 62.8 15.1 9.8 1.52
1¢l0+lgle 20.0 .18 .12 0.0 .00 .00] 24.5 .22 .19 26.2 .07 .23] 33.% 62.6 15.2 9.8 1.72
19pl2+1pl6 22.3 200 .13 23.5 .06 .16 27.2 .25 .20 29.3 .08 .24] 33.9 62.6 15.2 9.5 1.84
2@l6 27.7 .26 .15 2%.8 .08 .18] 33.5 .32 .21 6.9 .10 .25) 33.7 62.4 15.4 5.6 2.15
4pl2 31.1 .28 .14 33.8 .09 .18 37.5 .36 .18 41.% .12 .24 34.1 62.8 15.5 .6 2.36
2916+19l2 34.4 .33 .16 37.9 .11 21 41.1 .42 .22 46.2 .13 .28F 33.8 62.5 15.5 9.6 2.53
3plée 39.0 .38 .17 43.9 .12 .21 48.2 .49 .22 54.2 .16 .28| 33.7 62.4 15.86 8.6 2.7
4916 48.6 53 .17 57.5 .17 .21 B2.4 lgl2 .47 .22 70.7 .21 L27| 38.2 63.8 i5.9 9.7 3.33
ESFUERZO CORTANTE Vsu (12} (kN/m) VA.14 {simple celosia) : 28.7
{kN/m) VA.1l4 {doble celcsia) : 57.4

b,1im (mm) : 895 vou, r1im (kN/m) (VA.14) : 137.3




FICHA DE CARACTERISTICAS TECNICAS, SEGUN EHE-08 Y
EN 1%91i-1, DEL FORJADO DE VIGUETAS ARMADAS
FORJADOS SANTA COMBA, S.L.

Brafia Rica, s/n.
15840 SANTA COMBA (A Corufia)

TECNICO AUTOR DE LA MEMORIZ : Jordi Amat

Hoja n®* 9 de 24

FLEXION POSITIVA (por m)

TIPC DE TIPO DE REFUERZO MOMENTO Rel.| ESFUERZO CORTANTE Wk CLASE POR{MCMENTO DE RIGIDEZ MOMENTO
FORJADO VIGUETA INFERIOR ULTIMO ®/d | veu Yu = Vou+Vsu RECUBRIM, | FISURACION [TCTAL FISURADA {SERVICID
{h+c) VIGUETA Mu 1*Cel 2%*Cel ME E-Ib E-I1f |FIS.COMP.
* g (4) Y + X m-kN/m(5) (10) kN/m {(11) mm (7) m-kN/m (8) | (8) m2-MN/m [m-kN/m(6)
(20+ 4} VA.14 1 Cp 0 8.2 .01 21.8 43.1 64.6| .08 IIa 8.3 11.48 0.78 24.2
* &5. VA.18 2 1l 6 12.3 .02 21.6 43.1 64.86] .11 ITa 8.4 11.65 1.13 29.7
3 lg 8 15.4 .02 21.6 43.0 64.5(} .15 Ila 8.5 11.76 1.38 33.2
4 iglQ 19.4 .03 21.6 42.9 64.34| .17 IIa 8.7 11.92 1.70 37.0
5 ip 8+1l¢ 8 22.5 -03 21.6 43,0 £4 .41 .16 Iia 8.8 12.05 1.95 40.0
& lgl2 24.2 .04 21.5 42.8 64.19| .18 Ila 8.8 12.1¢0 2.06‘ 41.90
7 LelO+lg 8 26.5 .04 2l1.6 42.9 64,3 W17 IZa 8.9 1z.21 2.25 43.0
g lelQ+lepl( 30.4 .05 21.5 42.9 &4 .20 -17 ITa g.1 12.35 2.55 45.8
9 lgl2+1g 8 31.2 .05 21.5 42.8 64.1(f .19 IIa 9.1 12.38 2.61 46.3
107 1gl2+110 35.1 .05 21.5 42.8 64.1f .19 11z 9.2 12.53 2.88 48.8
11| lolé 36.0 .05 21.4 42.5 63.64| .22 IIa 9.2 12.54 2.93 49.0
12 1opl2+2pl2 3¢2.8 .06 21.5 42.7 64.0]| .18 Ila 9.4 12.71 3.24 51.6
13| lpié+le 8 43.0 .07 21.4 42.6 63.7f .22 ITa 9.5 12.81 3.45 53.2‘
14 _1@15+1¢10 46.8 .07 Zi.4 42.5 63.7|} .22 1Ia " 9.6 12.96 3.73 55.3.
15| Igpl&+lepl2 51.4 .08 21.9 43.0 64.14| .22 IIa 2.8 13.13 4.05 57.6
16| lyglée+lols 62.8 .10 22.4 43.4 &4.5)1 .21 IZa 0.2 13.55 4.82 62.6
17| 2¢916+1pl2 77.4 .12 22.4 43.5 64.6f .21 IIa 10.8 14.11 5.82 68.3
18| 2016+1plé 86.23 .14 22.4 43.4 64.4(F .20 1Ia 11.2 14.50 6.53 71.7

FLEXION NEGATIVA {por m)

REFUERZC | B400 MCOMENTO ULTIMO-ABERTURA FISURA B500 MOMENTO ULTIMO.ABERTURA FISURA ESF,CORTANTE || MOMENTO| RIGIDEZ
SUPERICR Seccibn tipo Seccidn maciza Seccifn tipo Seceidn maciza | ULTIMO FISUR. | TOTAL FIS.
POR Mu Ref. Rel. Wk Mu Rel. Wk{ Mu Ref. Rel. Wk Mu rel. Wk} Veu Vu ME B-1b E-If]
NERVIC inf. x/4 x/d inf. x/d x/a l*cel.
m-kN/m vig. " mm| meXN/m mmd m KN/m vig. mm| m-XN/m mm| kN/m m-k¥/m m2 -MN/m
{5) (8} {10) (7)) (5) (10} (73] (5) (87 100 (7)) (s) (10) (7) {(11) (8) (8)
lelQ 0.0 .00 .00 ¢.0 .00 .00 8.1 .40 11 0.0 .CO ,00] 21.3 42.3 16.8 [11.2 1.11
2¢ 8 8.3 10,08 ¢.0 .00 .00l 10.3 .13 .08 0.0 .00 L.00f 21.4 42.4 16.8 |11.2 1.30
lpl2 9.2 .11 .08 0.0 .00 .00l 11.4 14 .11 9.0 .00 .00 21.2 42.2 16.8 {11.2 1.38
1¢ 8+19l0 10.5 .13 .08 0.0 .00 00 17.2 .16 .10 0.0 .00 .00] 21.3 42.3 16.9 | 11.2 1.53
2010 16.8 .16 .07 0.0 .00 L00) 20.6 .20 .10 0.0 .00 .00F 21.2 42.3 17.0 [11.3 1.74
lolO+lel2 20.1 .19 .08 0.0 .00 .00 24.8 .24 .14 0.0 .00 .00y 21.2 42.3 17.0 | 11.3 1.98
2¢12 23.2 .23 .10 0.0 .00 .00 28.4 .30 .16 0.0 .00 L0001 2.2 42.2 17.1111,3 2,21
1plO+lplé 28.0 2% .14 0.0 .0C .06 33.6 .38 .20 38.4 .07 .29] 21.2 42.2 17.2 | 11.3 2.52
1pl2+igple 30.8 .34 .15 34.6 .06 .20 36.7 .44 .21 43.0 .08 .29F 21.2 42.2 17.3 |11.3 2.72
2¢lé 37.3 .45 .16 43.8 .08 .21 43.9 .64 .21 54.3 .10 .28) 22.1 43.1 7.8 |11.4 3.18
4012 41.3 .49 .14 49.6 .09 .20] 48.2 .59 .18 61.4 .11 26| 22.3 43.3 17.6 {12.4 3.51
2916+1p12 44.9 .55 .16 55.7 .10 23] 57.% 1lglz .54 .21 €9.0 .13 .30| 22.1 43.1 17.7 |1x.5 3.75
3916 49.9 .63 .16 64.6 .12 .23 67.7 lele .54 .22 7.8 .15 .28 22.1 43.2 17.9 | 11.5 4.10
4916 71.0 1lglé .59 .17 84.7 .16 .22 91.6 2¢l6 .54 .21| 104.2 .20 .27 22.1 43.% 18.3 |11.6 4.864
ESFUERZO CORTANTE Vsu (12) (kN/m) VA.14 (simple celosia) : 21 VA.18 (simple celosfa) : 20.5
(kN/m) VA.14 (doble celosia) : 42 VA.18 (doble celosia) :  40.9
b,lim (mm) : 146 Vou, lim (kN/m) (VA.14) : 32.5

650 (VA.18) : 144.5




FICHA DE CARACTERISTICAS TECNICAS, SEGUN EHE-08 Y
EN 31591-1, DEL FORJADO DE VIGUETAS ARMADAS
FORJADOS SANTA COMBA, S.L.

Brafia Rica, s/n.
15840 SANTA COMBA (& Corufia)

TECNICO AUTCR DE LA MEMORIA : Jordi Ama

Hoja n® 10 de 24

FLEXION POSITIVA {(por m)

TIFO DE TIPO DE REFUERZO {{ MOMENTO  Rel.| ESFUERZO CORTANTE || Wk CLASE POR|MOMENTO DE RIGIDEZ MCMENTO
FORJADO VIGUETA INFERIOR || ULTIMO x/d | Veu  Vu = VousVsu RECUBRIM. [ FISURACION {TOTAL FISURADA |SERVICIO
(h+e) VIGUETA Mu 1*Cel 2+Cel ME E-Ib  E-If [FIS.COMP.
* g (4) Y + X m-kN/m{5) {(10) KN/ (1) mm (7) m-kN/m {8} | (8) m2 -MN/m |m-kN/m(6)
(20+ 4) VA.14 1 { 0p 0 3.8 .02 | 42.3 78.6 114.8)f .20 Iia 12.8 15,11 1.27 31.1
*77. D vA.18 2 | 1p & 20.6 .03 | 42.3 78.6 114.8( .16 Ila 13.1 16.33 1.82 38.1
3| 198 25.9 .04 ] 42,2 78.4 114.8|| .20 Iia 13.2 16.49  2.23 42.5
4 | 1910 32.4 .05 | 42.1 78.2 114.3]| .23 ita 13.5 16.70 2.73 47.2
5 1p 8+lg & 37.% .06 | 42.2 78.4 114.5) .15 Ila 13.6 16.86 3.13 50.8
6 | rpl2 40.3 .06 | 42.0 78.0 113.9|| .25 Ifa 13.7 16.93  3.2% 52.1
7 | 19lo+lg 8 44.1 .07 | 42.1 78.2 11a4.3)} .22 Ita 12.9 17.06  3.60 54.6
8 | lpl0+1¢lo 50.5 .08 | 42.1 978.1 1ia.2{| .21 IIa 14.1 17.25 4.05 58.0
9 | 1pi2+ly 8 51.9 .08 | 42.1 78.0 114.0|| .23 Ila 14.1 17.29  4.14 58.6
10| lel2+1@l0 58.2 09| 42.0 78.0 113.%|| .23 IIa 14.3 17.49  4.59 61.6
111 1016 59.8 W05 | 41.8 77.4 113.0f| .27 IIa 14.3 17.49  4.65 61.7
12 1gl2+igl2 65.8 .10 | 42.0 77.9% 113.7|| .22 ita 14.6 17.72  5.11 64.9
13| lpi6+lg 8 7.0 .11 | 41.9 77.6 113.3{| .26 Iia 14.7 17.85 5.43 66.6
14| lpls+1gl0 77.% a2z el.e 77,8 1132 .28 ila 18.0 18.04 5.84 68.9
15 l1@16+1@12 84.5% .13 | 41.8 77.5 113.2(f .25 Ila 15.2 18.25  6.32 71.4
16| 1pl6+1lpl6 |l 202.6 J16 | 43.6 79.2 114.7{ .24 IIa 15.8 18.78  7.47 76.6
17| 2¢16+1g12 || 125.5 .21 ] 43.8 79.4 115.0f| .23 Ila 16,7 19.50 8.93 82.5
18| 2916+19i6{{ 141.8 L28 | 43.7 79.2 114.8|f .22 Ila 17.3 19.929 9,93 85.9

FLEXION NEGATIVA (por m)

REFUERZO | B400 MOMENTC ULTIMO-ABERTURA FISURA B5¢0 MOMENTO ULTIMC:ABERTURA FISURA ESF.CORTANTE || MOMENTO| RIGIDEZ
SUPERIOR Seccidn tipo Seccién maciza Seccidén tipe Seccidn maciza [ ULTIMO FISUR. | TOTAL FIS.
POR Mu Ref. Rel. Wk Mu Rel. Wk| Mu Ref. Rel. Wk Mu Rel. Wk| Vveu Vu Mt E-Ib E-1f
NERVIO inf. x/4& x/d inf. x/4 x/d 1*cel.

m-kN/m vig. mm| o KN/m o) o RN/ vig. mm| m-kN/m mm| kN/m m- kN/m m2 - MM/ m

(5} {9) (10} (7}] (5) (10} (73 (5} (9) (10} (7)} (5} (10) {7) {11) (8) {8)
1410 0.0 .00 .00 0.0 .00 -00 0.0 00 .G0 0.0 .0¢ .00f 41.7 77.1 19.7 |15.8 1.17
29 8 0.0 .00 .00 ¢.¢ .00 .00 0.0 .00 .00 0.0 .00 .00| 4i.8 F7.2 19.8 J15.8 1.35
lpl2 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 41.5 77.0 19.8 | 15.8 1.43
ip 8+19l0 0.0 .00 .00 0.0 .00 .00 ¢.0 .00 .00 6.0 .00 .00 41.7 7.3 1%.8 |15.8 1.57
2910 0.0 00 .00 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00] 41.7 77.1 1.9 {15.8 1.7%
lpi0+1pl2 0.0 L0000 0.0 .00 .00 21.9 A.12 .12 0.0 .00 OO0 4l1.6 7.0 20.0 |15.9 2.03
212 20.7 .11 .08 6.0 .00 .00 25.6 .14 .13 0.0 .00 .00 41.5 77.0 20.0 }15.8 2.25
1pl0+1pl6 25.1 .14 .11 0.0 .00 .00 31.0 .18 .1¢ 0.0 .00 .00 41.4 76.8 20.2 |15.9 2,58
1pl2+1gls 28.0 L2600 .13 0.0 .00 00| 34.4 .20 .21 36.5 .07 .23 41.4 76.8 20.2 |16.0 2.79
216 35.0 .21 .16 37.2 .07 A7 42.8 .26 .22 46.2 .08 L2651 41.3 76.7 20.4 }116.0 3.29
4012 39.4 .23 .14 42.1 .07 .17 48.0 .28 .19 52;2 .09 .24] 41i.5 77.0 20.6 1 16.1  3.89
29016+1pl2 43.9 .26 .17 47.4 .09 .22] 53.0 .34 .22 5g.7 .11 29| 41.3 76.8 20.7 |16.2 3.54
3gl6 50.1 .31 .17 55.0 .10 .22 60.1 .40 .22 68,1 .13 .29] 4l1.3 76.7 20.9 [16.2 4.37
4916 63.3 .43 .17 72.3 .13 .22) 74.7 .53 .22 89.1 .17 .28| 41.5 76.9 21.3 |16.4 5.32
ESFUERZO CORTANTE Vsu (12) (kN/m) VA.1¢ (simple celosfa) : 35.4 VA.18 (simple celosfia) : 34.5
{(kN/m) VA.1l4 (doble celosfa) : 70.9 VA.18 (doble celocsia) : 69.1
b,lim (mm} : 396 Veu, lim (kN/m) (VA.14) : 74.3

895 (VA.18) : 168




FICHA DE CARACTERISTICAS TECNICAS, SEGUN EHE-08 Y
EN 1591-1, DEL FORJADO DE VIGUETAS ARMADAS
FORJADOS SANTA COMBA, S.L.

Brafia Rica, s/n.
15840 SANTA COMBA (& Corufia)

TECNICO AUTOR DE LA MEMORIA : Jordi Awat

Hoja n° 11 de 24

FLEXION POSITIVA (por m)

TIPO DE T1PO DE REFUERZC MOMENTO  Rel.] ESFUERZO CORTANTE Wk CLASE POR|MOMENTO DE RIGIDEZ MOMENTO
FORJADO VIGUETA INFERIOR ULTIMO x/d | Veu Vu = Vcocu+Vsu RECUBRIM. | FISURACION |TOTAL FISURADA {SERVICIO
{h+c) VIGUETA Mu i*Cel 2*Cel ME E-Ib E-If |FIS.COMP.
* g (4) Y+ X m-kN/m{5) {10) kN/m {11) mm (7)) m-kN/m {8} | (8) m2 -MN/m m-kN/m (6}
(20+ 5) VA.14 1 0 0 g.& L0 22.3 44.7 67.2¢{ .08 IIa 9.0 13.21 0.87 26.0
* &5, VA.18 2 lg & 12.8 .02 22.3 44.7 67.2|| -10 IIa 8.2 13.39 1.25 32.0
3 lg 8 16.1 .02 22.2  44.7 67.0H .14 IIa 9.3 13.53 .53 35.7
4 1gl0 20.3 .03 22.2 44.6 66.9| .17 Ila 9.4 13.71 1.87 39.8
5 1¢ 8+1l¢ B 23.6 .03 22.2 44.6 67.11| .16 IZa 9.6 13.85 2.16 43.0
[ lypl2 25.3 .03 22.1 44.4 66.7|| .12 Ila 2.6 13.91 2.27 44,1
7 1910+l & 27.7 .04 22.2 44.6 66.91 .17 IIa 8.7 14.03 2.48 46.3
8 1ep3l 04100 31.8 .04 22.2 44.5 66.9( .17 Ila 9.9 14.20 2.81 49.3
9 l¢l2+lg 8 32.7 .04 22.1 44.5 66.8({ .19 Iia 9.9 14.24 2.87 49.8
10| lel2+lelC 36.8 .05 22.1 44.4 66.7]| -19 Ila 10.0 14.40 3.z20 52.5
11} 1g¢lé 37.8 .05 22.0 44.1 66.21 .22 Ila 10.0 14.42 3.25 52.7
12| lel2+4l1¢l2 41.7 .06 22.1 44.4 66.6] .19 Ila 10.2 14.61 3.57 55.5
13| lglé+le 8 45.1 .06 22.0 44.2 66.2] -22 IIa 10.3 14.74 3.81 57.3
14 .1¢16+1¢10 49.1 .07 25.0 44.2 66.3| .22 Ila 10.5 14.90 4.12 59.57
15] lelé+lel2 52.9 .08 22.3 44.4 66.5] .22 ITa 10.6 i5.10 4.47 62.0
16| lple+igls 85.9 .05 23.2 45.2 67.3 .21 IIa 11.1 15.58 5.33 67.5
17| 2¢il6+lgl2 81.3 .12 23.2 45.2 67.4|] .21 Ila 11.7 i6.232 6.458 74.2
13| 2gle+lelé 92.8 .13 23.2 45.2 £7.2][ .21 IIa 12.1 16.68 7.24 78.4

FLEXION NEGATIVA (por m)

REFUERZO | B400 MOMENTC ULTIMO:ABERTURA FISURA B500 MOMENTO ULTIMO:-ABERTURA FISURA ESF.CORTANTE || MOMENTO| RIGIDEZ
SUPERIOR Seccidn tipo Seccién maciza Seccidn tipo Seccidn maciza | ULTIMO FISUR. | TOTAL FIS.
POR Mu Ref. Rel. Wk| Mu Rel. Wk| Mu ref. Rel. Wk Ma Rel. Wk| Veu u ME E-Ib E-If
NERVIO inf. x/d x/d inf. x/d x/4 i*cel,
m-kN/m vig. mm| m-kN/m mo} m-kN/m vig. mm| m- ki m mm ki/m - XN/ m m2 -MN/m
(5) (9) (10} (7)] (5) {10} (7)] {5} (9) {10) (7)| (5) (10} {7) {11) (8) (8)
lplo 0.0 .00 .00 0.9 .00 .00 8.5 .09 13 ¢.0 .00 .00] 22.0 43.9 1.0 | 12.% 1.2%5
20 8 8.7 .10 .08 0.0 .00 .00 10.8 .12 .08 0.0 .00 .00] 22.0 44.0 19.1 | 12.9 1.47
112 2.7 .11 .08 0.0 .00 -00F 12.0 .14 .12 0.0 .00 .00} 21.9 43.9 19.1 | 12.9 .56
1¢ B+1pld 11.0 L1200 .08 0.¢ .00 .00 18.1 .15 .10 0.0 .00 .00 22.0 44,0 19.2 f12.2 1.72
210 13.3 .15 .08 ¢.0 .00 .00l 21.7 .15 .09 .0 .00 .00 22.0 43.%5 19.2 112.9 1.94
1plo+1l2 21.2 .19 .08 .0 .00 .00] 25.9 .23 .13 0.0 .00 .00 21.9 43.9 19.3 [13.0 2.22
2912 24.6 .22 .02 0.0 .00 .00 30.0 .28 .15 ¢.0 00 .00 21.% 43.9 19.4 |13.0 2.4¢
1910+1pl6 29.5 .28 .13 0.0 .00 .00] 35.5 .37 .20 40.3 .07 .28 21.8 43.8 19.5 ]13.0 2.8
1pl12+1¢l6 32.5 .32 .14 36.3 .06 .20] 38.9 .42 .20 45.1 .07 .29 21.8 43.8 19.6 | 13.0 3.04
2916 39.5 .43 .15 46.0 .08 .21} 46.6 .52 .21 57.1 .09 .28] 22.7 44.7 19.7 113.1  3.5§
4pl2 43.7 .47 .14 52.0 .08 .20 51.3 .56 .18 64,5 11 .26| 23.1 45.0 319.9113.1 3.892
2916+10p12 47.7 .53 .16 5g.5 .1¢ .24 6.0 1l¢l2z .52 .21 72.5 .12 .31| 22.9 44.9 20.0|13.2 4.1
3pl6 53.2 60 .16 67.9 .11 .23 67.7 1l¢22 .61 .21 23.9 .14 L2981 22.9 44.9 20.2 §13.2 4.53
4916 70.8 1912 .65 .17 85.1 .15 .22 97.C 2916 .52 .21 109.7 .19 27 22.9 44.9 20.6 | 13.3 5.44
ESFUERZO CORTANTE Vsu {12) (kN/m) VA.14 {simple celosia) : 22 VA.18 (simple celosia) : 21.4
{(kN/m) VA.14 {doble celosifa) : 44 vA.18 (doble celosfa) : 42.9
b,1fm (mm) : 146 Veu, lim (kN/m) (VA.14) : 33.4

650 (VA.18) : 148.9




FICEA DE CARACTERISTICAS TECNICAS, SEGUN EHE-08 Y
EN 1991-1, DEL FORJADO DE VIGUETAS ARMADAS

FORJADOS SANTA COMBA,

Brafia Rica,

s/n.

8.L.

15840 SANTA COMBA (A Corufia)

TECNICO AUTOR DE L& MEMORIA : Jordi Amat
Hoja n® 12 de 24
FLEXION POSITIVA (por m)
TIPO DE TIFO DE REFUERZO MOMENTO Rel.| ESFUERZC CORTANTE Wk CLASE POR|MOMENTO DE RIGIDEZ MOMENTQ
FORJADG VIGUETA INFERIOR ULTIMO x/d | Veu Vu = Veu+Vsu RECUBRIM. | FISURACION [TOTAL FISURADA |SERVICIO
(h+c) VIGUETA Mu 1*Cel 2+*Cel ME E-1b E-If |FIS.COMP.
* g (4) Y + X m-XN/m(5) (10} kN/m (11} o (7) m-kN/m (8) | (8) m2-MN/m [m-kN/m{6)
{20+ 5) VaA.14 1 0p 0 14.5 .02 43.5 81.5 119.5( .1¢ Ila 14.C 18.59 1l.41 33.5
* 77. D VA.l8 2 lep &6 21.6 .03 43.5 81.5 119.5] .15 IIa 14.3 18.83 2.02 41.0
3 1l 8 27.2 .C4 43.5 81.4 1119.2| .20 IZa 14.5 15.02 2.46 45.7
4 1gl0 34.0 .05 43.4 81,1 118.%8] .23 ITIa 14.7 19.25 3.01 50.8
-5 ip Belg 8 39.5 .05 43.4 81.3 11%9.2( .19 IXa i4.5 19.45 3.45 54.7
6 1gl2 42.3 .06 43.3 80.9 118.5}f .25 Ila 15.0 19.52 3.65 56.1
7 lplo+le 8 46.3 .06 43.4 81.2 118.9}f .22 IIa 15.1 19.68 3.97 5.7
8 Ll O+1pl0 53.0 .07 43.3 8l.1 118.8} .21 ITa 15.3 19.8%0 4.48 62.4
9 lpl2+1¢g 8 54.4 .08 43.3 81.0 118.6] .23 Ila 15.4 19.9% 4.88 63.1
10| 1pl2+1@lQ 6l.1 .08 43.3 80.% 118.5] .23 IIa 15.6 20.17 5.07 66.4
11| 1¢l6 62.7 .09 43.0 80.3 117.7|| .27 Ila 15.6 20.1¢% 5.1z 66.5
12] 149l12+1lel2 69.1 W10 43.2 80.8 118.3) .22 Ila 15.9 20.43 5.65 70.0
13| lele«lp 8 74.5 L1l 43,1 8¢.5 117.9(| .26 IZa 16.0 20.59 6.01 72.0
14 ‘1@16¥1@10 81.0 az| 431 so.5 117.9) .28 ira 16.3 20.80  6.47 74.7
15| lple+lel2 88.8 .13 43.1 80.4 117.8) .25 IIa 16.5 21,07 7.01 77.7
16| iglé+lele 107.8 .16 44.5 81.7 118.58]} .24 ITa 17.2 21.68 8.29 84.0
17| 2¢l6+1¢pl2 132.0 .20 45.4 82.8 119.9] .22 IIa 18.1 22.51 9.94 91.3
18] 2¢lé+lels 149.7 .23 45.3 B82.5 118.7| .22 IIa 18.8 22.09 11.08 95.5
FLEXION NEGATIVA (por m)
REFUERZO | B400 MOMENTO ULTIMO:ABERTURA FISURA B50G0 MOMENTO ULTIMC-ABERTURA FISURA ESF.CORTANTE || MOMENTO| RIGIDEZ
SUPERIOR Seccidn tipo Seccidn maciza Seccidn tipo Seccién maciza | ULTIMO FISUR. | TOTAL FIS.
POR Mu Ref. Rel. Wk| Mu Rel. Wkl Mu Ref. Rel. Wk Mu Rel. Wk{ Vcu vu ME E-Ib E-If
NERVIO inf. x/¢& x/d inf. x/4 x/fd 1*cel |
m-kN/m vig. mm} e ki/m mm| m-kN/m vig. mm| m-kN/m T kN/m m-kN/m m2 - MN/m
(5) (9) {1¢) (1] (8) (10) (7)] {5} (9) {10} (7| (5) {10) (7) (11) {8) (8)
1¢i0 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 c.0 .60 .00] 42.9 80.0 22.3|18.2 1.30
20 8 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00| 43.¢C 80.1 22.4 |18.2 1.5
112 .0 .00 .00 9.0 .00 .00 0.0 .00 .00 0.0 .00 .00] 42.8 79.9 22.4 [18.2 1.60
lp 8+1¢l0 0.0 .00 .00 ¢.0 .00 .00 0.0 .00 .00 0.0 .00 .00 43.0 80.1 22.4 118.2 1.75
210 0.0 .00 .00 G.0 .00 .00 0.0 .00 .00 0.0 .00 .00| 42.9 80.0 22.5 |1 18.3 1.97
1¢l0+1lel2 0.0 .00 .00 6.0 .00 .00] 23.0 .12 .12 0.0 .00 .00 42.8 80.0 22.6 118.3 2.25
212 16.3 .11 .09 0.0 .00 .00 26.9 .14 .11 0.0 .00 00| 42.8 79.9 22.7 |18.3 2.50
1plO+1lelé 26.4 .14 10 0.0 .00 .00 32.6 .17 .18 0.0 .00 00| 42.6 79.8 22.8 | 18.4 2.86
lpl2+1pls 29.5 .15 .12 0.0 .00 .00l 36.2 .18 .20 38.3 .08 .22| 42.6 79.7 22.9118.4 3.1Y
2916 36.9 .20 .15 39.0 .06 17| 45.2 .25 .21 48.5 .08 .25] 42.5 79.6 23,1 118.5 2.67
4pl2 41.5 .22 .13 44.2 .07 .17 S50.6 .28 .19 54.8 .09 .24| 42.8 79.9 23.2 |18.6 4.06§
2916+1pl2 46.2 .25 .16 49.7 .08 .22] 56.0 .32 .22 61.7 .10 .29] 42.6 79.7 23.3 118.6 4.38
3pl6 52.5 .30 .17 57.7 .10 .22| 63.6 .38 .22 1.5 .12 .29] 42.5 79.6 23.5118.7 4.87
4916 £7.0 .41 .17 76.0 .13 221 79.3 .50 .22 93.8 .16 .28f 42.5 79.6 24.0118.9 5.93
ESFUERZO CORTANTE Vsu  (12) (kN/m) VA.14 (simple celosia) 37.1 VA.18 (simple celosia) 35.2
(kN/m) VA.1l4 (doble celosia} 74.2 VA.18 {(doble celosfia) 72.4
b,1fm (mm} 396 Veu,lim (kN/m) (VA.14) 76.6
B9E (vAa.18) 173




FICHA DE CARACTERISTICAS TECNICAS, SEGUN EHE-08 Y

EN 1991-1,

FORJADCS SANTA COMBA, S.L.

Brafia Rica,

s/n.

15840 SANTA COMBA (A Corufia)

DEL FORJADO DE VIGUETAS ARMADAS

TECNICO AUTOR DE LA MEMORIA Jordi Amat
Hoja n® 13 de 24
FLEXION POSITIVA (por m)
TIPO DE TIFQ DE REFUERZO MOMENTC Rel .| ESFUEREO CORTANTE Wk CLASE POR|MOMENTO DE RIGIDEZ MOMENTC
FORJADO VIGUETA INFERIOR ULTIMC x/d | Veu Vu = Vou+Vsu RECUBRIM. | FISURACICN |[TQTAL FISURADA |SERVICIO
{h+c) VIGUETA Mu 1*Cel 2+*Cel ME E'Ib E-If |FIS.COMP.
* g (4} Y + X m-kN/m(5) (10) XN/m (11) mm  (7) m-kN/m {8) | (8) m2-MN/m |m-kN/m(6)
(22+ 4) VA.14 1 0p O 9.0 .01 22.9 46.4 69.9|| .09 1la 9.7 14.50 0.96 28.0
* 5. VA.18 2 1l 6 13.8 .02 22,9 46.4 69.91 .10 Ila 9.8 14.70 1.37 34.3
3 lg 8 1.9 .02 22.9 46.3 69.7( .14 iia 10.0 14.83 1.68 38.3
4 il0 21.2 .03 22.8 46.2 £9.6|| -17 IIa i0.2 15.02 2.06 42.7
5 lg 8+1lp 8 24.7 .03 22.9 46.3 69.7¢| .15 Ila 10,2 i5.18 2.38 46.0
6 lgl2 26.5 .03 22.8 456.0 €%.304 .19 IIa 10.4 15.24 2.50 47.3
7 1plO+ly 8 29.0 .04 22.8 485.2 69.6|| .17 IIa 10.5 15.35 2.74 49.6
8 1gplCG+1410 33.3 .04 22.8 46.1 69.5} .17 Ila 10.6 15.53 3.09 52.8
9 lepl2+1e 8 34.2 .04 22.8 46.1 69.4} .19 IIa 10.6 15,57 3.186 53.4
10| 1pl2+1¢l0 38.5 .05 22.8 46.0¢ 69.3(f .49 IIa 10.8 15.75 3.51 $€.3
11| 1gplé 39.5 .05 22.6 45.7 68.8| .23 Ila 10.8 15.76 3.57 $6.5
121 1912+1p22 43.6 .06 22,7 46.0 69.2) .19 IIa 11.0 15,95 3.82 59.5
13| l¢lé+lig 8 47.2 .06 22.7 45.8 69.0( .22 IIa 11.1 16.0% 4.18 6l.4
14 ll@15+1¢10 51.3 .07 25.7 45.8 69.0| .22 1Ia 11.2 16.25 4.52 63.8
15| lglé+lel2 56.4 .07 22.7 45.8 69.0)1 .22 IIa 11.4 16.46 4.92 66.5
16| 1plé+lgls 69.0 e 24.0 47.0 70,11 .21 1la 11.% 16.96 5.87 72.2
17| 2¢le+lel2 85.2 +11 24.0 47.1 70,21 .21 Ila 12.5 17.63 7.09 7B.6
18] 29lé+lple $7.3 W13 24.0 47.0 70.04 .21 Ila 12.9 ig.11 7.95 B2.4
FLEXION NEGATIVA (por m)
REFUERZQ | B400 MOMENTO ULTIMO-ABERTURA FISURA B500 MOMENTO ULTIMO;ABERTURA FISURA ESF.CCRTANTE (| MOMENTO| RIGIDEZ
SUPERICR Seccidn tipo Seccidn maciza Seccibdn tipo Seccidén maciza | ULTIMO FISUR. | TOTAL FIS.
POR Mu Ref. Rel. Wk Mu Rel. Wki{ Mu Ref. Rel. Wk Mu Rel. Wk| Veu vu ME E-Ib E-If
NERVIC inf. x/d xfd inf. x/d x/d 1*cel.
m-kN/m vig. mm| m-kN/m mml m-kN/m vig. min] m-kN/m mm KN/m m-kN/m m2 - MN/m
{5) (9) (10} (7)] {5) {10) (7)] (s) (&) (10) (M)} (&) (10) (7 (11) (8) (8)
lpl0 0.0 .00 .00 0.0 00 .00 8.9 .09 .12 0.0 .00 .00 22.%6 45.6 19.2 [ 14.2 1.3
2¢ 8 9.1 .09 .08 0.0 .00 .00 i1.3 .12 .09 0.0 .00 Q01 22.6 45.6 19.3 [ 14.2 1.56
122 10.1 .10 .10 0.0 .00 .00 12.5 .13 .12 0.0 00 .00 22.5 45.5 19.3 | 14.2 1.66
1y 8+1¢l0 11.5 .12 .08 o.0 .00 .00 19.0 .15 .0 0.0 .00 .00 22.8 45.6 19.4 [ 14.2 1.83
2010 13.9 .14 .08 0.0 .00 .06l 22.8 .18 .09 0.0 .00 .00 22.6 45.6 19.5 {14.3 2.10
lpl0+1gl2 22.2 .18 .08 0.0 .00 .00 27.2 22 .14 .0 .00 .00| 22.5 45.5 19.6 | 14.3 2,39
212 25.8 .21 .10 0.0 .00 .00 31.5 27 .16 ¢.0 .00 L00] 22.5 45.5 19.7 1 14.3 2.68
lol0+leolé 31.0 .27 .14 0.0 .0C .00 37.4 .35 .20 42.2 .06 .29 22.4 45.4 19.8 [14.4 3.07
1pl2+1pi6 34.2 .31 .15 Q.0 .00 .00; 41.0 .40 .21 47.3 .07 .29 22.4 45.4 19.9 | 14.4 3.32
2plé 41.7 .41 .16 48.2 .07 L2 49.4 .49 .21 59.8 .02 .29] 23.1 46.1 20.1 | 14.4 3.350C
4912 46.2 .45 .14 54.5 .08 .20 B4.4 .54 .18 67.6 .10 L26] 23,9 46.8 20,3 114.5 4.28
20164+1¢l2 50.5 .51 .16 61.3 .09 .24| 5%.0 .60 .21 76.0 .l2 .31 23.7 46.7 20.4 }14.5 4.59
3916 56.5 .57 .16 71.2 .1l .23 71.8 Llpl2 .58 .21 88.0 .14 .30 23.7 46.7 20.6 [14.6 5.05
4916 76.2 1lgl2 .62 .17 53.5 .14 .22] 102.5 2916 .50 .22 115.1 .18 .28F 23.7 46.7 21.1 |14.8 6.02
ESFUERZO CORTANTE Vsu (12} (kN/m) VA,14 (simple celosia) 23 VA.18 (simple celosia) 22.4
(kN /m) VA.14 (doble celosia) 46 VA.18 (doble celosia) 44,8
b,1im (mm) 140 Veu,lim (kN/m) (VA.14) 33
156 (VA.18) 36.8




FICHA DE CARACTERISTICAS TECNICAS, SEGUN EHE-08 Y
EN 1991-1, DEL FORJADO DE VIGUETAS ARMADAS
FORJADOS SANTA COMBA, S.L.

Brafia Rica, s/n.
15840 SANTA COMBA (A Corufia)

TECNICO AUTOR DE LA MEMORIAZ : Jordi Amat

Hoja n° 14 de 24

FLEXION POSITIVA (por m)
TIFC DE TIFO DE REFUERZO MOMENTO Rel.| BSFUERZO CORTANTE Wk CLASE PCOR|MCMENTC DE RIGIDEZ MOMENTO
FORJADO VIGUETA INFERIOR || ULTIMO x/d | Veu  vu = Vcu+Vsu RECUBRIM. | FISURACION [TOTAL FISURADA [SERVICIO
{h+e) VIGUETA Mu 1*Cel 2%*Cel ME E-Ib E-If |FIS.COMP.
* 5 (4) ¥ o+ X m-kN/m(5) (1Q) kN/m (11) mm (7} m-kN/m (8) | {8) m2 -MN/m |m-kN/m{§)
(224 4) VA.14 1 O0¢p 0 15.1 .02 44.7 84.4 124.0( .10 ila 15.0 20.27 1.56 36.0
*77. D VAa.18 2 lg 6 22.6 .03 44.7 84.4 124.0)] .15 Iia 15.3 20.54 2.23 44.0
3 ip 8 28.3 .04 44.7 84.3 123.8]] .20 IIa 15.5 20.74 2.72 4%.0
4 1gpl0 35.5 .04 44.6 B84.1 123.5} .23 IIa 15.7 20.97 3.31 54.5
5 lgp 8+1¢ 8 41.3 .05 44.7 84.2 123.8| .20 Iia 15.9 21.18 3.79 58.8
[ lgl2 44.2 .06 44.5 83.8 123.1Y] .25 IXa 16.0 21.25 4.01 60.2
7 19l0+1le 8 48.4 .08 44.6 84.1 123.5|| .22 1Ia 16.2 21.41 4.36 £3.0
8 1pl10+1pi0 55.5 .07 44.6 84.0 123.4} .21 IIa 16.4 21.65 4,92 66.9
9 | lgl2+ig & 57.0 .07 | 44.5 83.9 123.2(| .24 Ila 16.4¢ 21.70 5.0¢ 67.6
101 1el2+1¢ld 63.9 .08 44.5 §3.8 123.1)| .23 Iiia 16.7 21.93 5.58 71.1
11| 1lels 65.7 .09 | 44.3 83.3 122.3§ .28 IIla 16.7 21.94 5.66 71.3
12| lpiz2+lel2 72.3 .09 44.% 83,7 123.0 .22 Ila 17.0 22.21 6,21 74.8
13| 1gle+lyp 8 78.1 .10 44.3 83.4 122.5} .26 Ila 17.1 22.37 6.61 76.8
14| 1916+1¢10 84.9 11| 44.3 s34 132.5| .26 11a 17.4 22.60  7.12 79.4
15| lolé+lgl2 93.0 .12 44.3 B3.3 122.4]| .25 IIa 17.7 22.86 7.72 82.2
16{ 1gié+lels ([ 113.1 .15 | 45.3 84.2 123.2]| .24 Ila 18.4 23.50 s.12 88.1
17] 2¢lé+lel2 138.6 .12 46.9 85.% 124.8}| .23 Ila 18.3 24.36 10.90 94.8
18f 2¢lé+1gplé 156.9 .26 46.9 85.7 124.6f .23 IIa 20.0 24.97 12.14 98.7
FLEXION NEGATIVA (por m)
REFUERZ(Q | B40C MOMENTC ULTIMO;ABERTURA FISURA BS00 MOMENTO ULTIMO-ABERTURA FISURA ESF.CORTANTE || MCMENTO| RIGIDEZ
SUPERIOR Seccién tipo Seccién maciza Seccién tipo Secgidn maciza | ULTIMO FISUR. { TOTAL FIS.
POR Mu Ref. Rel. Wk Mu Rel. Wk[ Mu Ref. Rel. Wk Mu Rel. Wk Veu Vu ME E-Ibh E-If]
NERVIO inf. x/d x/d inf. x/d x/d 1%cel.
m-kN/m vig. mm| m-kN/m ) mekN/m vig. mm| w-kN/m i kN/m m-xN/m m2 « MN/m
(5) (9) (10) (73| (5) {10} (7} (S) {9) (10) (?)] {S) (10) (7) {11) (8) (8)
1gld 6.0 00 .00 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00} 44.1 83.0 22.6 |19.9 1.38
2¢ 8 0.0 .00 .00 0.0 .00 .00 .0 .00 .00 0.0 .00 00| 44.3 83.1 22.7 {15.9 1.59
lgl2 0.0 L0 .00 0.0 .c¢ .00 0.0 .0 .00 0.0 .cC0 .00| 44.0 82.8 22.7 [19.9 1.69
lp 8+1lel0 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 ¢.¢ .00 .00 44.2 83.0 22.8 [19.9 1.8f
2010 ¢.0 .00 .00 ¢.¢  .C0 .00 0.0 .00 .00 6.0 .00 .00 44.1 83.0 22.2 [20.0 2.11
LplO+1pl2 0.0 .00 .00 .0 .00 .00] 24.1 L1100 .12 0.0 .00 00 44.1 82.9 23.0 [ 20.0 2.40
2pl2 0.0 .00 .00 0.0 .00 .00} 28.2 13 .12 0.0 .00 .00 44.0C 82.8 23,1 |20.0 2.69
1pl0+1pl6 27.7 .12 .10 0.0 .00 .00 34.2 .16 .18 0.0 .00 .00 43.9 82.7 23.2{20.1 2.10
lpl2+1016 30.9 .15 .12 0.0 .00 .00 38.0 .18 .20 40.1 .06 22| 43.9% 82.7 23.3 120.1 3.3§
2ple 38.7 .19 .15 40.9 .06 .16 47.5 .23 .22 50.8 .08 .25] 43.8 82.6 23.5 120.2 3.99
412 43.5 .21 .14 46.2 .07 .17 B3.2 .27 .18 57.4 .09 .24| 44.0 82.8 23.7 120.3 4.42
2¢16+1pl2 48.6 .24 L7 2.1 .08 .21] 59.¢ .31 .22 64.6 .10 .30] 43.8 B2.6 23.8 | 20.4 4.79
3¢lé 55.7 .29 .17 60.5 .09 .22 €7.1 .37 .22 75.0 .11 .29 43.8 g2.6 24.0 120,85 5.33
4plé 70.7 .39 .17 79.7 .12 .22| 83.9 .48 .22 98.4 .15 .28 42.8 82.6 24.6 |20.7 6.53
ESFUERZO CORTANTE Vsu (12) (kN/m) VA.12 (simple celosia} : 38.8 VA.18 (simple celosia) 7.8
{kN/m) VA.14 (doble celosia) : 77.6 VA.18 (doble celosia) 75.7
b,1im (mm} : 390 Veu,lim (kN/m) (VA.14) : 77.6
406 (VA.18) : 80.8




FICHA DE CARACTERISTICAS TECNICAS, SEGUN EHE-08 Y

EN 1891-1,

FORJADOS SANTA CCMBA,

Brafla Rica,

s/n.

s.L.

15840 SANTA COMBA (A Corufia)

DEL FORJADC DE VIGUETAS ARMADAS

TECNICO AUTOR DE LA MEMORIA : Jordi Amat
Hoja n° 15 de 24
FLEXION POSITIVA (poxr m)
TIPO DE TIPC DE REFUERZ0Q ] MOMENTO  Rel.| ESFUERZO CORTANTE || Wk CLASE POR|MOMENTO DE RIGIDEZ MOMENTO
FORJADO VIGUETA INFERIOR ||ULTIMO x/d | Veu  Vu = Veus+Vsu RECUBRIM. { FISURACION {TOTAL FISURADA |SERVICIO
{h+ec) VIGUETA Mu 1*Cel 2+%Cel ME E'Ib E-If [FIS.COMP.
s {4) Y + X m-kN/m{5) (10) kN/m (11} wn (7) wekN/mo (8) | (8) m2-MN/m  |m-kN/m(§)
(22+ 8) VA.14 1 [ 06p O 0.0 .00 | 23.5 48.0 72.5[ .00 Ila 10.6 16.58  1.06 0.0
* 65, VA.18 2 ip & 14.0 .02 23.5 48.0 72.5(] .0% 1la 10.7 16.80 1.50 36.7
31 1¢ 8 17.6 .02 1 23.5 47.9 72.4( .14 IIa 10.9 16.97 1.84 41.0
4 lopld 22.1 .03 23.4 47.8 72.2(] .17 IZa 1.0 17.18 2.25 45.7
S | 1p 8+1p 8 25.8 .03 23.5 47.%  72.3|f .15 Ila 11.2 17.35 2.59 49.2
& 1912 27.6 .03 23.4 47.7 2.0l .1¢ Ila 11.2 17 .42 2.75 50.6
7 | lol0+lyp 8 30.3 .04 | 23.4 a7.8 72.2|| .17 Ila 11.3 17.56 2.99 53.0
8 | LolO+lelD 34.7 .04 | 23.4 47.8 7z.1(] .17 IIa 11.5 17.75  3.38 56.5
9 | lplz+lp 8 35.7 .04 | 23.4 47.7 72.0{ .19 IIa 11.5 17.79  3.46 57.1
10} lgl2+1p10 40.1 05| 23.4 47.7  72.0)) .19 Iila 11.7 18.00 3.84 60.2
11| lols 41.3 .05 23.3 47.4 T1.5(] .23 IIa 11.7 18.02 3.8 60.5
12| 1¢l2+10l2 45.5 .05 | 23.4 47.6  71.9( .19 IIa 11.9 18.2¢  4.29 63.7
13 1@16+1@ g 49.2 .06 23.3 47.4 71.64 .22 IIa 12.0 18.39 4.59 £5.7
14 1@16+1@io 53.6 .06 | 23.3 47.4  71.6| .22 IIa 12.2 18.59  4.95 68.3
15 '1¢15+1@12 58.9 .07 1 23.3 47.4 71.sll .22 Iia 12.4 18.82 5.3% 71.2
16| lolse+lgpls 72.1 .09 24.8 48.8 72.951 .21 ITa 12.8 19,38 6.43 77.6
17| 2@16+1gl2 29.1 .11 24.8 48.9  72.9|[ .21 ITa 13.5 20.17 7.78 85.3
18| 2ple+lels 101.8 .12 24.8 48.8 72.8] .21 Ila 14.0 20.71 8.75 90.0
FLEXION NEGATIVA (por m)
REFUERZO | B400 MCMENTO ULTIMO:ABERTURA FISURA B500 MOMENTC ULTIMO-ABERTURA FISURA ESF.CORTANTE || MOMENTO| RIGIDEZ
SUPERIQR Seccidtn tipo Seccidn maciza Seccidén tipo Seccidn maciza | ULTIMC FISUR. | TOTAL F1S.
POR Mu Ref. Rel. Wk| Mu Rel. Wk| Mu Ref. Rel. Wk Mu ' Rel. Wk Veu Vu ME E-Ib E-If]
NERVIO inf. x/d x/é inf. =/¢ ®/d l*cel .
m-kN/m vig. mm| e kN/m mm| o-ki/m vig. mm| w-kN/m om| XN/m m-kN/m 2 - MN/m
{5) (8) (1e) (73} (5} (10} (73] {5 {9) (10} (7}] {5) (10) {7) {11) {8) (8)
110 0.0 .00 .00 .0 .00 .00 2.3 .08 .12 0.0 .00 .00 23.2 47.2 21.8 16,2 1.48
2¢ 8 0.0 .00 .00 0.0 .00 .00l 11.8 .11 .08 ¢.0 .00 .00 23.3 47.3 21.9 (16.2 1.74
19l2 1¢.6 L1000 .10 0.0 .00 .00 13.1 .13 .12 0.0 .00 .00 23.1 47.1 21.2 t116.2 1i.85
lg 8+1g9i0 12.1 .11 .08 0.0 .00 .00 14.9 .14 .1¢ 0.0 .00 .00 23.2 47.2 22.0{16.3 2.04
2410 14.5 .14 .08 0.¢c .00 .00 23.9 L1700 .10 0.0 .00 o0l 23.2  47.2 22.0 |16.3 2.32
1gl0+1e@l2 23.2 .17 .08 0.0 .00 .00] 28.5 .21 .12 0.0 .00 .00 23.2 47.2 22.1 [16.3 2.68§
2¢l2 27.0 .20 .08 0.0 .00 .00l 33.0 .26 .15 0.0 .00 .00 23.1 47.2 22.2 | 16.4  2.97
lplO+lelé 32.5 .26 .13 .0 .00 .00 39.3 .34 .19 44,1 .08 28] 23.1 47.1 22.4 116.4 3.40
1912+1¢l6 | 36.0 .30 .14 0.0 .00 .00] 43.2 .38 20| 4%.4 .07 .29] 23.x  47.0 22.5 |16.4 2.68
2016 43.9 .39 .15 s0.4 07 .21 s2.1 .47 .21} 62.5 .09 .29} 23.6 47.8 22.7 }16.5 4.23
4912 48.7 .43 .14 38.9 .08  .20] 57.5% .82 .18 70.7 .10 .26| 24.6 48.6 22.9 |16.6 4.74
2lé+1gl2 53.3 .48 .16 &4.,1 .09 .24| 62.5 .58 .21 79.5 .11 .31| 24.5 48.5 23.0 |16.6 5,09
3plé 59.7 .55 .18 74.5 .10 .23] 75.9 loi2 .56 .21 92.1 .13 .30{ 24.5 48.5 23.2 {16.7 5.60
4916 79.5 leiz .60 .17| S7.5 .14  .22{ 108.0 2016 .48 ,22{ 120.6 .17 .28| 24.5 48.5 23.8 |16.8 6,67
ESFUERZO CORTANTE Vsu (12) (kN/m} VA.14 {simple celosia) 24 VA.L8 {simple celosia) 23.4
{KN/m) VA.14 {doble celosia) 48 VA.18 {doble celosia) 46.8
b,1im {mm)} 140 vewr,lim (kN/m) (vAa.14) 33.9
156 (VA.18) 37.8




FICHA DE CARACTERISTICAS TECNICAS, SEGUN EHE-08 Y
EN 1991-1, DEL FORJADO DE VIGUETAS ARMADAS
FORJADOS SANTA COMBA, S.L.

Brafia Rica, s/n.
15840 SANTA COMBA (A Corufia)

TECNICO AUTOR DE LA MEMORIA : Jordi Amat

Hoja n° 16 de 24

FLEXION POSITIVA (por m)

TIPC DE TIFO DE REFUERZO |jMOMENTC  Rel.[ BSFUERZO CORTANTE || Wk CLASE POR|MOMENTC DE RIGIDEZ MCMENTC
FORJADO VIGUETA INFERIOR [} ULTIMO x/d | Veu  Vu = VeusVsu RECUBRIM. | FISURACION |TOTAL FISURADA |SERVICIO
(h+c) VIGUETA Mu 1*Cel 2+*Cel ME E-Ib E-If |FIS.COMP.
* g (4} Y + X m-kN/m(5} (10) kN/m (11} mmn (7) m-kN/m (8) | (8) m2-MN/m [m-kN/m(6)
{22+ 5) VA.14 1 { 0p 0 15.8 .02 | 46.0 87.3 128.6)f .10 Ila i6.3 23.24  1.72 38.6
* 77. D VA.18 2 | 1 6 23.6 .03 ] 46.0 87.3 128.6|| .14 ITa 16.6 23.53  2.44 47.1
3| 1 8 29.% .03 | 45.% 87.2 128.4{] .19 ITa 15.8 23.75  2.97 52.5
¢ | 1910 37.1 .04 48.8 87.0 128.1f .22 1Ta 17.1 24.02  3.63 58.3
5 | 1p 8+1p 8 43.1 .05 | 45.5 87.1 128.3f .20 Iia 17.3 24.26  4.16 62,7
6 | 1gl2 46.2 .05 | 45.7 86.7 127.7(| .25 ila 17.4 24.35  4.39 64.4
7 { 1¢1l0+1¢ 8 50.5 .06 | 45.8 87.0 128.if .22 Ila 17.5 24.53  4.78 67.4
8 | 1lgi0+1igl0 57.9 .07} 45.8 86.% 128.0{ .22 IIa 17.8 24.80 5.39 71.8
9 | rpi2+lp 8 59.5 .07 | 45.7 86.8 127.8(| .24 1la 17.8 2¢4.85 5.52 72.4
10| 1gl2+1gl0 66.8 .08 45.7 86.7 127.7|| .23 Ila 18.1 25.12 6.11 76.2
11 1glé 68.7 .08 | 45,5 86.2 126.9 .28 ila ig.1 25.14  6.21 76.5
12| 1pl2+1gl2 75.6 .09 [ 45.7 g6.6 127.5)| .22 Ila 18.4 25.43  6.81 80.4
13| 1plé+lp 8 81.6 .10 | ¢8.5 86.3 127.1) .27 ila 18.6 25.63 7.25 82.8
14 1¢15+1@i0 88.7 21| 45.5 86.3 127.1] .26 tia 18.8 25.88 7.81 85.9
15 '1@16+1@12 97.3 .12} 45.5 86.2 127.0|] .25 IIa 19.1 26.19  8.47 89.3
16[ loié+lplé || 118.4 J15 | 46.2 86.8 127.4( .24 Iia 15.% 26.93  10.04 96.5
17| 2p16+19l2 || 145.2 .18 | 48.5 89.1 129.8f .23 ita 20.9 27.92 12.04] 104.6
18| 2¢l6+1lels || 164.9 .21 | 48.4 85.0 128.5|{ .23 Ila 21.6 28.62 13.43| 109.4

FLEXION NEGATIVA (por m)

REFUERZO | B400 MOMENTO ULTIMO-ABERTURA FISURA BS00 MCMENTQ ULTIMC:ABERTURA FISURA ESF.CORTRNTE || MOMENTOl RIGIDEZ
SUPERIOR Seccibn tipo Seccibn maciza Sgccibdn tipo Seccién maciza | ULTIMO FISUR. | TOTAL FIS.
POR Mu Ref. Rel. Wk Mu Rel. Wkl Mu Ref. Rel. Wk Mu Rel. Wk| Veu Vu ME E-1b E-If
NERVIO inf. x/4 x/a inf. x/d x/d l*cel |

m-kN/m vig. m] mekN/m mm| m-kN/m vig. mm{ m:kN/m mm| KkN/m m-kN/m mz - MN,/m

(S) (8) (10) (73} (8) (10} (1| (s} (9) {10) (7)] (5) (10) (7} (11) (8) (8)
lol0 0.0 .00 .00 0.0 .00 .C0 0.C .00 .00C 0.0 .00 .00] 45.4 85.9 25.6 [ 22.8 1.5
2¢ 8 0.0 L0000 .00 Q.0 .00 .00 0.0 .00 .06 0.0 .00 .00] 45.5 B86.0 25.6 | 22.8 1.74
112 0.0 L0000 .0 .00 .00 0.0 00 .00 0.0 .00 .00] 45.2 85.7 25.7 | 22.8 1.87
lp 841l 0.¢ .06 .00 ¢.0 .00 .00 0.0 .00 .00 0.0 .00 .00} 45.4 85.9 25.7 | 22.8 2.05
2010 0.0 .00 .00 0.0 .00 .00 G.0 .00 .00 0.0 .00 .00 45.4 85.9 25.8 [22.9 2.33
1plO+1pl2 0.0 -0 .00 0.0 .00 Q0] 1s.0 .11 .12 0.¢ .00 .00 45.3 85.8 25.9 |22.9 2z2.64
2912 0.0 .00 .00 0.0 .00 .00 29.5 .13 .11 ¢.0 .00 .G0l 45.2 85.7 26.0 }22.0 2.97
1pl0+1lplé | 29.0 .1z .10 0.0 .00 .00 35.8 .16 .17 0.0 .06 .00 45.1 85.6 26.1 [23.0 3.42
Lipl2+lygle 32.3 .14 .11 0.0 .00 .00 39.%9 .18 1@ 0.0 .00 001 45.1 85.6 26.2 | 23.1 3.72
2ple 40.6 .18 .14 42.7 .06 .16] 49.8 22 .21 53.1 .07 .25] 45.0 85.5 26.5 123.2 4.41
4pl2 45.6 .20 .13 48.3 .07 .17 55.8 .25 .19 60.0 .08 .24f 45.2 85.7 26.7 | 23.3 4.88
2016+1¢l2 51.0 .23 .16 54.4 .07 .21 62.0 .30 .22 67.6 .09 L30| 45.0 85.5 26.8 [22.3 5.28
3plé 58.5 .28 .17 63.3 .09 .22 0.6 .35 .22 78.4 .11 .28] 45.0 . 85.5 27.0123.4 5.89
416 74.5 .37 .17 83.4 .12 .22] 88.5 .46 .22( 103.¢ .15 .29 4%.0 85.5 27.6 | 23.6 7.22
ESFUERZO CORTANTE Vsu (12) (kN/m) VA.14 (simple celosia) : 40.5 VA.18 (simple c¢elosia) : 39.5
{kN/m} VA.l4 {(doble celosia} : 81 VA.18 (doble celosia) : 7%
b,lim {mm) : 390 Veou,lim (kN/m) (VA.24) : 79.8

406 (VA.18) : 83




FICHA DE CARACTERISTICAS TECNICAS, SEGUN EHE-08 Y

EN 1991-1, DEL FORJADC DE VIGUETAS ARMADAS

FORJADOS SANTZ COMBA,

Brafia

Rica, s/n.

S.L.

15840 SANTA COMBA (A Coruiia)

TECNICO AUTOR DE LA MEMORIA : Jordi Amat
Hoja n° 17 de 24
FLEXION POSITIVA (por m)
TIPO DE TIPO DE REFUERZC MOMENTC Rel.| ESFUERZO CORTANTE Wk CLASE POR|MOMENTO DE RIGIDEZ MOMENTO
FORJADO VIGUETA INFERICR ULTIMO x/d | Veu Vu = Veou+vsu RECUBRIM. [ FISURACION |TOTAL FISURADA |SERVICIO
(h+c) VIGUETA Mu 1*Cel 2*Cel ME E-1b E-If |FIS.COMP.
* g {4) Y + X m-kN/m(5) (10) XN/m {11} mm  {7) m-kN/mo (8) | (8) m2:MN/m [m-kN/m{6)
(25+ 4) VA.18 1 Gp O 0.0 -Q0 24.7 50.5 76.4{] .00 IIa i2.1 19.89 i.20 0.0
* 65, VA.24 2 lo 6 15.2 .01 24.7 50.5 76.44] .08 Ila 12,3 20.14 1.73 41.1
3 lp 8B i9.0 .02 24.7 50.5 76.2(} .13 Iia 12.5 20.32 2.12 46.1
4 2pl0 24.0 .02 24.7 50.4 76.34| -7 Ila 12.6 20.55 2.62 51.5
5 ip 8+lg 8 27.8 .03 24.7 50.5 76.2|| .15 IIa 12.8 20.75 3.02 55.5
6 lolz 29.9 .03 24.6 50.2 75,91 .19 ITla 12.8 20.82 3.20 57.1
7 lplQ+le 8 32.8 .03 24.7 50.4 76.1(| .18 Ila 13.0 20.97 3.49 59.8
g 1elQs+lpll 37.6 .04 24.6 50.3 76.0{ .18 ITa 13.1 21.20 3.95 63.8
9 1pl2+1y 8 38.7 .04 24.6 50.3 75.9|) .12 Ila i3.2 21.25 4.05 64.5
10] 19l2+19l10 43.5 .04 24.6 50.2 75.91| .19 Ila 13.3 21.46 4,50 68.1
11| 1l¢lé 44.8 .05 24.5 49,3 75.4(] .23 IIa 13.4 21.4% 4.59 68.5
12| 1gl2+2pl2 49.4 .05 24.6 50.2 75.8(| .19 IIa 13.6 21.74 5.05 72.1
13 l@}6+l¢‘3 53.4 .05 24.5 S50.0 75.5{] .22 Iia 13.7 21.%0 5.39 74 .4
14| lpl&+1glo 58.2 .06 | 24.5 s0.0 75.5| .22 IIa 13.9 22.12  5.83 77.3
15 .1¢16+1¢12 64.0 .07 24.5 50.0 T5.4F .22 Ila 14.1 22.38 6.35 80.5
16| lgplé+lple 78.3 .08 25.7 51.0 76.4(] .21 IIa 14.6 23.02 7.60 87.2
17| 20l6+1pli2 96.9 .10 26,3 5l.8 77.2|{ .21 IIa 15.3 23.8¢6 .20 94.7
18} 2¢9l6+1pls 110.8 .12 26.3 51.7 77.1§ .21 Ila 15.8 24.47 10.32 99.1
FLEXION NEGATIVA (por m)
REFUERZO | B400 MOMENTC ULTIMOC;ABERTURA FISURA B500 MOMENTC ULTIMO-ABERTURA FISURAR ESF.CORTANTE || MOMENTQ| RIGIDEZ
SUPERIOR Seceidn tipo Seccidn maciza Seccitn tipo Seccidn magiza | ULTIMO FISUR. | TOTAL FIS.
POR Mu Ref. Rel. Wkf Mu Rel. Wk| Mu Ref. Rel. Wk Mu Rel. Wk| veu vu ME E-Ib E-If
NERVIO inf. x/d x/d inf. x/@ x/d 1*cel |
m-kN/m vig. mm|  m-kN/m mm| m-kN/m vig. mm| m-kN/m mm kN/m m-kN/m m2 - MN/m
{5) {9) (10} (7)| (5} (10} (73] {5) (9) (10} (7}} (5) (10) (7) (11} (8) {8)
1@l 0.0 .00 .00 0.0 .00 .00 0.¢ .00 .00 0.0 .00 .00] 24.4 49.8 23.1 {19.5 1.7§
2¢ 8 0.0 .00 .00 0.0 .00 L00[ 12.9 .10 .09 6.0 G0 .00 24.5 49.8 23.2 |19.5 2z.o08
igl2 11.5 .09 .10 0.0 .00 .00 14.3 .12 .12 o.¢ .00 .00] 24.4 49.7 23.3 |19.6 2.22
lg 8+1¢l0 13.: .10 .08 0.c .00 .00f 16.2 L1310 0.0 .00 .00 24.5 49.8 23.3 118.6 2,43
2pl0 15.8 .13 .08 0.0 .00 .00] 26.0 .16 .10C 0.0 .00 00 24.4 49.8 23.4 |19.6 2.78
19l0+10l2 25.3 .16 .08 0.0 .00 001 311 20 .13 0.0 .00 Q0] 24.4 49.7 23.5 | 19.7 3.18
212 29.5 .19 .08 .0 .00 .00 36.1 .24 .15 0.0 .00 .00l 24.4 49.7 23.7 |1%8.7 3.55
19pi0+1plé 35.6 .24 .14 Q.0 .00 .00] 4£3.2 .31 .20 6.0 .00 .00 24.3 459.6 23.8 |1%.8 4.08
lel2+lelé 29.4 .27 .18 0.0 .00 .00 47.5 .35 .21 53.7 .06 .29) 24.3 49.6 23.9119.8 4.42
2plé 48.3 .36 .16 54.7 .06 .21} 57.8 .44 21 68.0 .08 L2891 24.4 49.7 24.2 [19.9 5.18§
4@l2 53.6 .40 .14 61.9 .07 -20] 63.6 .48 .18 76.8 .09 .27 25.85 50.8 24.5 |20.0 5.89
2q¢lé+lol2 59.0 .45 .16 69.7 .08 .24f 69.5 .53 .21 26.%5 .10 .32] 26.1 51.4 24.6 120.1 6,12
Iple 66.3 .51 .17 82.0 .10 .24f 77.4 .61 .21] 100.3 .12 .31] 26.0 51.4 24,9 [20.2 6.75
4916 81.1 .64 .17| 106.6 .13 .22 107.9 1lei6 .61 .22 131.5 .16 .29 26,0 51.4 25.5 | 20.4 8.07
ESFUERZC CORTANTE Vsu (12) (kN/m) VA.18 (simple celosia) 25.3 VA.24¢ (simple celosia) 24.4
(k3/m) VA.18 (doble celosia) 50.7 VA.24 (doble celosia) 4a8.7
b,1im (mm) 148 Veu, 1im (kN/m) (VA.18) 37.8
650 {Vh.24) 165.¢




FICHA DE CARACTERISTICAS TECNICAS, SEGUN EHE-08 Y
EN 1991-1, DEL FORJADC DE VIGUETAS ARMADAS

FORJADOS SANTA COMBA,

Brafia Rica,

s/n.

SOL.

15840 SANTA COMBA (A Corufia)

TECNICO AUTOR DE LA MEMORIA Jordi Amat
Hoja n° 18 de 24
FLEXION POSITIVA {por m)
TIFC DE TIPO DE REFUERZO MOMENTO Rgl.| ESFUERZO CORTANTE Wk CLASE POR|MOMENTC DE RIGIDEZ MOMENTO
FORJADG VIGUETA INFERIOR ULTIMC x/d | Veu Vu = Vcu+Vsu RECUBRIM. | FISURACION |[TCTAL FISURADA |SERVICIC
{h+c) VIGUETA Mu i*Cel 2%Ce) ME E:-Ib E-If |FIS.COMP.
% 3 (4} Y + X m-kN/m({5} (10) kN/m {(11) mm (7) m-kN/m (8) | (8) m2-MN/m  (m-kN/m(§)
{25+ 4) Va.l8 1 O 0 17.1 .02 48.4 91.9 135.5)}{ .11 IIa 18.8 27.70 1.95 43.1
* 77. D VA.24 2 lg 6 25.5 .03 48.4 91.9% 135.5{ .14 Ila 18.9 28.02 2.80 53.0
3 ip 8 32.0 .03 48.3 91.8 135.3]| .12 Ila 18.1 28.26 3.44 59.2
4 1@l 40.2 .04 48.2 91.6 135.0} .23 Ila 15.4 28.58 4.23 65.9
5 lg B+lg B 46.7 .05 48.3 921.8 135.2) .20 Ita 19.6 28.83 4.85 70.9
6 lgl2 S¢.1 .05 48.1 91.4 134.6) .26 IIa 19.7 28.54 5.14 72.9
7 19l0+le 8 54.8 .06 48.2 91.6 135.0( .22 Ila 19.9 29.14 S5.60 76.3
8 1910+19l0 62.8 .06 48.2 91.5 134.9} .22 IIa 20.2 29.43 6.32 81.0
9 19l2+1p 8 64.5 .07 48.1 91.4 134.7]| .24 Ila 20.2 29.49 6.47 81.9
10] 1¢l2+19l0 72.5 .07 48.1 51.4 134.6|(] .24 1Ila 20.5 25.79 7.19 86.0
11} lele 74.6 .08 47.9 90.8 133.8{] .28 IIa 20.5 2%.81 7.30 86.3
12} 1el2+lel2 82.1 .08 48.1 91.2 134.5|| .23 Ila 20.8 30.14 8.02 90.4
13| 1gl6+1l¢p 8 88.7 .02 48,0 91,0 134.0} .27 IIa 21.¢ 30.36 8.55 92.8
14| 1gl6+1p10(] 96.4 10 47.9 91.0 134.0ff .27  IIa 21.3 30.65 9.22| 5.9
15 'l¢15+1¢12 105.8 .11 47.2 90.9% 133.9]| .26 Ila 21.6 30.99 10.00 99.2
16} lglé+1lel6 128.¢% .14 47.8 90.7 133.6]| -25 Iia 22.5 31.81 11.85 106.3
17| 20lé+1lgl2 158.3 .17 51.4 9S4.¢4 137.3|| .24 IIa 23.5 32.92 14.21 114.2
18| 2plé+lyle 172.6 .23 51.4 94.3 137.1) .23 IIa 24.4 33.71 15.83 1lig.9
FLEXION NEGATIVA (por m)
REFUERZO | B400 MOMENTO ULTIMO:ABERTURA FISURA B500 MOMENTO ULTIMO-ABERTURA FISURA ESF .CORTANTE || MOMENTO| RIGiDEZ
SUPERICR Seccibn tipo Seccidn maciza Seccidn tipo Seccibn maciza | ULTIMC FISUR. | TOTAL FIS.
FOR Mu Ref. Rel. Wk| Mu Rel. Wk Mu Ref. Rel. Wk Mu Rel. Wk] Vvcu Vu MEf E-Ib E-If
NERVIO inf. x/d x/d inf. x/48 x/d 1*cel.
mekN/m vig. mmf m-kN/m mm| m-kN/m vig. mmf e XN/m mm KN/m m- kN/m m2 - MN/m
(5} (g} (10) (7)| (5} (10) (1| {5} (9) (10) (72| (5} {10) (7) (11} (8) (8)
lepl0 0.0 .00 .00 6.0 .00 .00 0.¢ .00 .00 0.0 .0C .00 a47.8 90.5 27.3 |127.2 1.85
2y 8 0.0 .00 .00 0.0 .00 B0 0.0 .0¢ .00 0.0 .0C .oe] 47.9 90.6 27.4 | 27.2 2.14
lpl2 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00} 47.6 20.4 27.4 |27.2 2.27
1 8+1@i0 0.0 .00 .00 0.0 .G0 .00 0.0 .00 .00 c.0 .00 .00] 47.8 90.6 27.5 127.3 2.44
2¢10 0.0 D0 .00 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 47.8 90.5 27.6 |27.3 2.82
1pi0+10l2 0.0 .00 .00 0.0 .00 00 20.6 .10 .12 0.0 .00 .00f 47.7 90.5 27.7 127.4 3.22
2l2 0.0 L0000 0.0 .00 .00 32.1 .12 12 0.0 .00 .00 47.¢6 20.4 27.8 127.5 3.59
lpld+liplé 31.5 .11 .10 0.0 .00 .00 3%.0 .24 .18 0.0 .00 .00| 47.5 90.3 28.0 [27.5 4.13
1¢l2+1iplé 35.2 .13 .13 0.0 .00 .00 43.5 .16 .20 0.0 .00 .00 47.5 90.3 28.1 | 27.6 4.48
2916 44 .3 .17 .15 6.0 .00 .00] 54.4 .21 .22 s7.7 .07 241 47.4 990.2 28.4 | 27.7 5.3%
4912 49.8 .19 14 2.5 .06 .16] 61.0 .23 .19 5.2 .08 .24| 47.6 90.4 2B.6 |27.9 5.87
2¢16+19l2 55.7 .21 .17 5%.2 .07 .21l e8.0 .27 .23 73.5 .09 .30 47.5 20.2 28.8 {28.0 6.37
3glé 64.0 .25 .17 68.8 .08 .22 71.5 .32 .23 85.4 .10 .30 47.4 0.2 29.0 |z28.1 7.13%
4916 81.8% .35 .17 50.7 .11 .22] 97.8 .43 ,22F 112,22 .13 .29 47.4 2G.2 29.7 128.4 B.&¥
ESFUERZO CORTANTE Vsu (:2) (kN/m} VA.18 (simple celosia) 42.8 VA.24 {(simple celosia) 41.1
(kN/m) VA.18 (doble celosia) 85.5 VA.24 {doble celosia} 82.3
b,1lim {mm} : 398 Veu,lim (kN/m) (VA.18) 85.8
895 {(VA.24) 192.8




FICHA DE CARACTERISTICAS TECNICAS, SEGUN EHE-08 Y
EN 1991-1, DEL FORJADC DE VIGUETAS ARMADAS
FORJADOS SANTA COMBA, S.L.

Brafia Rica, s/n.
15840 SANTA COMBA (A Corufia)

TECNICO AUTOR DE LA MEMORIA : Jordi Amat

Heja n® 19 de 24

FLEXION PCSITIVA (por m)

TIPC DE TIPO DE REFUERZO || MOMENTO  Rel.| ESFUBRZO CORTANTE {{ Wk CLASE POR|MOMENTO DE RIGIDEZ MOMENTO
FORJADO VIGUETR INFERIOR || ULTIMO x/d | Veu  Vu = VousVsu RECUBRIM. | FLSURACION [POTAL FISURRDA [SERVICIO
{hs+c) VIGUETA Mu 1#Cel 2+Cel ME E-1b E-If {FIS.COMP.
L] {4) Y 4+ X m-xN/m(5) (10) kN/m (11) mn {7) m-kN/m {8) | (8) m2-MN/m |m kN/m{6)
(25+ 5) VA.18 1 | 0p O 0.0 .00 25.3 52.1 78.9| .00 I1a 12.1 22.60  1.29 0.0
* 65, VA.24 2z | lp & 15.8 .01 25.3 52.1 78.9( .08 Ila 13.2 22.87 1.87 43.6
3| 198 19.8 L0211 25.3 52.1 78.8( .13 Ila 13.4 23.08 2.30 48.8
a | 1910 24.9 .02 25.3 s52.0 718.6{] .17 Ila 13.6 23.34 2.83 54.6
5 | 19 8+1¢p 8 25.0 .03 | 25.3 s52.0 78.8( .15 ila 132.8 23.56  3.26 £8.8
6 | 1412 31.1 .03 | 25.2 51.8 78.4]| .19 1Ia 13.9 23.65 3.46 60.5
7 | 1pl0+lg 8 34.0 .03 | 25.3 352.0 78.6( .17 11la 14.0 23.81  3.77 63.4
8 | lolo+lqlo 39.1 .04 | 25.3 51.9 978.5|| .17 Ila 14.2 24.07 4,28 67.6
s | 1g12+1¢ 8 40.2 .04 | 25.2 s1.9 78.5| .19 Ila 14.2 24,12 4.38 68.4
10| 1912+1¢10 45.2 .04 | 25.2 s1.8 78.4 .18 Ila 14.4 24.37 4.88 72.3
11| 1916 46.6 .04} 25.1 51.8 77.9{ .23 IIa 14.4 24.40 4.37 72.7
12| 1piz+lpl2 51.3 05| 25.2 s1.8 78.3]| .19 ira 14.6 24.68  5.46 76.5
13| plé+le 8 55.5 .05 | 25.1 s51.6 78.¢| .22 Ila 14.7 24.86 5.85 79.0
14| 191641910 80.5 06| 25.1 51.6 78.0ff .22 IIa 4.9 25.12  6.32 82.1
15| lel8+1pl2 66.5 .06 | 25.1 s1.8 78.0ff .22 IIa 15.2 25.41 6.€8 85,6
16| lels+1lgls 81.5 .68 | 26.1 s2.5 78.8f .22 Ila 15.7 26.14 8.25 93.5
17| 2p16+1912 || 100.8 .10 27.1 53.5  79.9{ .2t Ila 16.5 27.20  9.99| ‘1062.7
18| 2¢le+lgle || 115.3 .11 | 27.1 s53.24  79.8{] .21 Ila 17.0 27.79 1:.25| 108.3

FLEXION NEGATIVA (por m)

REFUERZ0O { B400 MOMENTO ULTIMO;ABERTURA FISURA B50O MOMENTO ULTIMC-ABERTURA FISURA ESF.CORTANTE || MOMENTO| RIGIDEZ
SUPERIOR Seccién tipo Seccidén maciza Seccién tipo Seccidn maciza | ULTIMC FISUR. | TOTAL FIS.
POR Mu Ref. Rel. Wk Mu Rel. Wkl Mu Ref. Rel. Wk Mu Rel. Wk{ Vecu Vu ME E-ib E-If|
NERVIO inf. x/d x/d inf. =/d x/d ixcel |

m kN/m vig. mm| m-kN/m mr meXN/m vig. mm| m-kN/m jutal KN /m m- kN¥/m m2 - MN/m

(5) (g} (30} (7)] {53 (10) {7)] (5) () (10) (W] () (10) (7) {11) (8) {8)
1glC 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 25.0 5.3 26,2 |22.2 1.95
2q 8 0.0 .00 .00 0.0 .00 .00 13.4 .10 .09 o.¢ .00 .00 25.1 51.4 26.3 |22.2 2.25
lgl2 0.0 .00 .00 0.0 .00 .00l 14.5 .11 .13 c.0 .00 .00 25.0 51.3 26.3 f22.2 2.44
lp 8+1gl0 13.7 .10 .09 0.0 .00 .00] 16.9 .13 .13 0.0 .00 .¢0| 25.1 51.4 26.4 | 22,2 2.6§
2¢10 16.5 .12 .08 0.0 .00 00| 27.0 .15 .16 0.0 .00 .00 25.0 51.2 26.5122.3 3.0%
1@l0+1pl2 1.8 .15 .08 0.0 .00 .00 32.5 .18 .11 0.0 .00 .00} 25.0 51.3 26.6 | 22.3 3.48
2912 30.7 .18 .08 0.0 .00 .00l 37.7 23 .14 0.0 .00 .00 25.0 51.3 26.8 | 22.4 3.89
tplO+lylé 37.1 .23 .12 0.0 .00 .Q0f 45.1 .30 .18 0.0 .00 .00 24.9 51.2 26.9 | 22.4 4.47
1p12+1pl6 41.1 .26 .14 0.0 .00 .00} 49.¢6 .34 .20 55.8 .06 L29] 24.9 5l.2 27.0 [ 22.5 4.84
2pl16 50.5 .35 .15 £6.9 .06 .21 60.3 .42 .21 70.7 .08 .29 24.9 51.2 27.3 [22.6 5.87
4l2 56.1 .39 .13 64.3 .07 .20 66.7 .46 .18 79.9 .09 27| 25.9 52.2 27.6 }22.7 6.22
2016+19i2 61.8 .43 .16 72.5 .08 .24 73.¢ .51 .21 90.0 .10 .32 26.9 53.2 27.7 1 22.7 6.69
3ple 69.6 .49 16 84.3 .09 .24 8l.5 .59 .21 104.4 .12 .31 26.8 53.1 28.0 }22.8 7.38
4916 85.5 .62 .17 111.0 .12 ,23]1:3.4 116 .59 .21 137.0 .15 .29 26.8 53.1 28.7 | 23.1 8.83
ESFUERZO CORTANTE Vsu (12) (kN/m) VA.18 (simple celosfia) : 26.3 VA.24 (simple celosia) : 25.3
{kN/m) VA.18 (doble celosia) : 52.6 VA.24 {doble celeosia) : 50.86
b,1im {(mm) : 148 Veou,lim {kN/m} (VA.18} : 38.7

650 (VAa.24) : 170.1




FICHA DE CARACTERISTICAS TECNICAS, SEGUN EHE-08 Y
EN 19%1-1, DEL FORJADO DE VIGUETAS ARMADAS
FORJADOS SANTA COMBA, S.L.

Brafia Rica, s/n.
15840 SANTA COMBA (A Corufia)

TECNICO AUTOR DE LA MEMORIA : Jordi Amat

Hoja n° 20 de 24

FLEXION POSITIVA (por m)

TIPO DE TIPO DE REFUERZO [ MOMENTO  Rel.| ESFUERZO CORTANTE || Wk CLASE POR|MOMENTO DE RIGIDEZ MOMENTO
FORJADO VIGUETA INFERIOR || ULTIMC x/d | Veu  Vu = Vou+Vsu RECUBRIM. | FISURACION [TOTAL FISURADA [SERVICIO
{h+c) VIGUETA My 1*Cel 2*Cel ML E-Ib E-If [FIS.coMP.
5 8 (4) Y + X m-kN/m(5) (10) KN/m (11) mm (7) mekN/m (8) | (8) m2-MN/m [m-kN/m(§)
(25+ 5) VA.18 3 | 0p O 0.0 .00 49.5 94.8 140.0f .00 ila 20.1 31.48  2.12 0.0
* 77. D VA.24 2 | lg 6 26.5 .02 | 4%.5 94.8 140.0( .13 Ila 20.4 31.84 3.05 56.2
3|18 33.2 .03 | 45.5 94.8 139.8|| .19 Ila 20.6 32,12 3.73 62.8
4 | 1910 41.7 .04 49.4 ©94.4 139.5|f .23 Ila 20.9 32.47 4.58 69.9
5 | 10 8+1¢ 8 48.5 .05 | 49.5 s54.6 139.7) .20 Ila 21.2 32.75 5.25 75.2
6 [ 1piz 52.0 .05 | 49.3 94.2 13%.1|| .26 Ila 21.3 32.88 5.57 77.3
7 | 1plo+ly 8 56.9 .05 ] 49.4 94.5 139.5f .22 Iia 21.5 33.10  6.07 80.9
8 | lelD+1lel0 65.3 06| 49.4 94.4 139.3|| .22 Ila 21.8 33.44  6.85 86.1
g | 1p12+1¢ & 67.0 .06 [ 49.3 94.3 139.2|| .24 Ila 21.8 33,51 7.02 87.1
10| 1g12+1¢l0 75.3 .07 | 4%.3 94.2 139.1|| .24 Ila 22.1 33.84  7.78 91.7
11{ 116 77.5 .07 | 49.1 93.7 138,32 .29 Tia 22.2 33.88 7.93 2z.2
12§ 1pil2+1gl2 85.3 .08 | 49.3 9o4.1 138.9| .23 1ia 22.5 34,25 8.70 96.8
13| lpi6+ig 8 92.2 .09 | 49.1 93,8 138.5lf .27 Ila 22.7 34.49  9.28 99.8
14| 1elé+lero 100.3 16| 49.1 93.s 13s.5)| .27 Ila 23.0 34.81 10.01{ 103.5
15] lplé+lgiz|| 110.0 .11 49.1 93,7 138.4f| .26 Ila 23.3 35.21 10.86| 107.¢
16| lolé+lels || 134.1 .13 [ 49.0 93.5 138.0{] .25 ila 24.2 36.15 12.92 | 116.1
17| 2¢016+1¢1214] 164.9 .16 | 52.3 96.8 141.4]| .24 1la 25.4 37.41 15.52| 125.7
18§ 2916+1¢is|[ 187.6 .19 52.9 57.4 141.9]| .23 Ila 26.2 38.30 17.34{ 131.4

FLEXION NEGATIVA (por m)

REFUERZQ | B400 MOMENTC ULTIMC-ABERTURA FISURA BS00 MOMENTQ ULTIMO-ABERTURA FISURA ESF.CORTANTE | MOMENTO| RIGIDEZ
SUPERIOR Seccién tipo Seceidn maciza Seccidn tipe Seccidn maciza | ULTIMO FISUR. | TOTAL FIS.
POR Mu Ref. Rel. Wk Mu Rel. Wk{ Mu Ref. Rel. Wk Mu Rel. Wk| Vcu vu ME E'Ib E-'If
NERVIO inf. x/d x/d inf. x/d x/d i*cel |
m-kN/m vig. wm| m-kN/m ey me kXN/movig. mm| m-kN/m mm, ki/m m-kN/m m2 +-MN/m
(5} (9) (10) (7)] (5) {10) (7] (5} (g} (10) (7)[ (5) (10) {7) {11) (8) (8)
lplQ 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00l 49.0 93.4 30.7 | 30.5 2.04
2¢ 8 0.0 .00 .00 0.0 .00 .00 0.0 00 00 0.0 .00 .00] 48.1 23.5 30.8 [30.9 2,35
1¢l2 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00| 48.8 93.2 30.8 |31.0 2.49
lp 8+19lQ 0.0 .00 .00 0.0 .G0 . Q0 0.¢ .0 .00 0.0 .00 .00| 49.0 93.4 3¢.9 131,00 2,73
210 0.0 L0000 0.0 .00 .00 0.0 .00 .00 c.0 .00 .06 42.0 93.4 31.0 | 31.0 2.09
lol0+lpl2 .0 .00 .00 0.0 .00 .00 0.0 .00 .00 9.0 .00 .00 48.9 93.3 31.1 |31.1 3.5]
29l2 c.0 00 .00 ¢.¢ .00 .00[ 33.4 .11 .12 0.0 .00 .00| 48.8 93.2 33.2 131.2 3.92
lplO+1gle 32.8 .11 .11 .0 .00 .00[ 40.6 .14 .16 0.0 .00 .00] 48.7 93.1 31.4 | 31.3 4.5]
lpl2+1elé 36.7 .12 .10 0.0 .00 .00l 45.3 .16 .18 o.¢ 00 .00) 48.7 $3.1 31.5 [ 31.3 4.89
2¢9le 46.1 .16 .14 0.0 .00 00| 56.7 .20 .21 60.0 .06 .24| 48.6 83.0 32.8 |31.5 5.80
412 51.8 .18 .13 54.5 .06 16} 63.8 .23 .18 67.8 .07 .24| 48.8 $3.2 32.0 |31.6 6.4
2lé+lpl2 58,0 .20 .16 61.5 .07 .21 70.% .26 .22 76¢.5 .08 .30] 48.6 93.1 32.2 {31.7 6.95
3plé 66.8 .24 .17 71.6 .08 .22] Bl.¢ .31 .22 8g.¢ .10 .30| 48.6 93.0 32.% | 31.8 7.74
4916 83.6 .33 .17 94.4 .10 .22] 102.5 .41 .22} 116.8 .13 .29] 48.6 93.0 33.2 132.2 5.47
ESFUERZO CORTANTE Vsu (12) (XN/m) VA.18 (simple celosfa) : 44.4 VA.24 {simple celosia} : 42.7
(kN/m) VA.18 (doble celosfia) : 88.8 VA.24 {doble celosia) : 85.4
b,1im (mm) : 398 veou,lim (kN/m) (VA.18) : 87.9
885 (VA.24) : 187.7




FICHA DE CARACTERISTICAS TECNICAS, SEGUN EHE-08 Y
EY 1591-1, DEL FORJADO DE VIGUETAS ARMADAS
FCRJADOS SANTA COMBA, S.L.

Brafia Rica, s/n.
15840 SANTA COMBA (A Corufia)

TECNICO AUTOR DE LA MEMORIA : Jordi Amat

Hoia n® 21 de 24

FLEXION POSITIVA (por m)

TIFO DE TIPO DE REFUERZC (| MOMENTO  Rel.] ESFUERZO CORTANTE || Wk CLASE POR|MOMENTO DE RIGIDEZ MOMENTO
FORJADC VIGUETA INFERIOR || ULTIMO x/d | veu Vu = VeusVsu RECUBRIM. | FISURACION [TOTAL FISURADA |SERVICIO
{h+c} VIGUETA Mu 1*Cel 2#Cel ME E-Ib E-If [FIS.COMP.
* g {4) Y + X m-kN/m{5) (10) kN/m (11) o (7} m-kN/m (8) | (8) m2-MN/m [m-kN/m(&)
(30+ 4) Vh.24 1§ 0p O 0.0 .00 | 27.7 s57.2  86.7f] .00 Ila 16.7 31.46 1.87 0.0
* 65, VA.28 2 | 1¢ 6 18.1 01| 27.7 57.2  86.7| .08 IIa 16.9 31,79 2.43 53.8
3| 1¢ 8 22.7 .02 | 27.7 s57.2 86.6| .11 Ila 17.1 32,05 3.00 60.3
2 | 110 28.8 .62 | 27.7 s87.1  86.5| .16 1la 17.3 32.37  3.72 67.5
5 | 1p 8+1p 8 33.2 .02 27.7 57.1 86.64 .15 IZa 17.5 32.64 4.28 72.8
6 | 1912 35.7 .03 | 27.6 se.9 86.3| .19 ila 17.5 32.75 4.56 75.0
7 | 1¢10+1¢ 8 39.1 .03 | 27.7 87.1 86.5( .27 ila 17.7 32.95  4.98 8.6
8 [ 1910+1010C 4.8 .03 ] 27.6 87.0 86.4{ .18 Ila 17.9 33.26 5.66 83.8
$ | 1912419 8 46.2 .03 | 27.6 s57.0 85.3| .19 I1a 17.9 33.33  5.79 84.8
10| lol2+1glo 52.0 .04 27.6 56.% 86.3[ .19 IIa 18.1 33.64 6.46 89.6
11| 1916 53.6 .04 27.5 56.6 85.gf .23 Ila 18.2 33.69 65.60 80.3
12| 112+1¢12 59.0 .04 | 27.6 56.9 gs.2| .19 IlIa 18.4 32.01  7.25 94.9
13| 1gl6+1gp 8 63.9 05| 27.5 56.7 85.9) .23 1Ia 18.6 34.25  7.77 97.9
14 ‘1@16+i@10 69.6 .05 | 27.5 s56.7 85.9| .23 IIa 18.8 34.56  8.41}| 101.s
15| 1plé+lpls 76.6 .06 | 27.5 56.7 85.9( .22 Ila 19.0 34,92  9.17| 105.5
16| Lplé+lels 93.9 07| 27.7 se.e  85.9( .22 1la 19.7 35.82 11.01| 114.0
17| 2¢16+1¢12 || 116.3 .09 29.8 59.0 88.1ff .21 Ila 20.8 37.01 13.34| 123.2
16| 2016+1016 {{ 133.2 L10f 30.1 59.2  88.3( .22 IIa 21.2 37.87 15.02 | 128.7

FLEXION NEGATIVA (por m)

REFUERZC | B4C0 MOMENTO ULTIMO-ABERTURA FISURA BEQQ MOMENTO ULTIMO:ABERTURA FISURA ESF,CORTANTE |{ MOMENTO| RIGIDEZ
SUPERICR Seccidén tipo Seccidn maciza Seccidén tipo Seccidn maciza | ULTIMO FISUR. | TOTAL FIS.
POR Mu Ref. Rel. Wk Mu Rel. Wik| Mu Ref. Rel. Wk Mu Rel. Wkj vew vu ME E-Ib E-If
NERVIO inf. x/d x/d inf. x/4 x/d 1*cel.

m-ki/m vig. mml m-kN/m menf m- kN/m vig. mm| m-kN/m mm kN/m m- kN/m m2 - MN/m

(5) {9y (16} (M) (%) (10) (73} (5) {8y (10} (7)f (5 {10} (7) {11} (8) (8)
1plo 0.0 .00 .00 o.0 .00 .00 c.0 .00 .00 0.0 .00 .00 27.4 56.5 30.2 |31.0 2.65
2¢ 8 0.0 .00 .00 0.0 .00 .00 15.4 0% .09 0.0 .00 -00] 27.5 E&.8 30.3 §31.0 3.19
lepl2 g.0 .00 .00 0.0 .00 00| 17.2 L0 .13 0.0 .00 001 27.4 56.4 30.3 | 31.1 3.30
1o 8+1glD 0.0 .00 .00 0.0 .00 L00] 19.5 .11 .11 0.0 .00 .00] 27.5 56.5 30.4 [ 31.1 3.863
2¢10 9.0 .11 .08 c.0 .0C .00 31L.3 .13 .30 Q.0 .00 Q0 27.4 56.5 30.6 131.2 4.14
1plo+1gl2 | 23.0¢ .13 .09 0.0 .00 .00 37.7 16 .12 0.0 .00 .00| 27.4 56.4 30.7 | 31.3  4.74
2912 35.6 .16 .08 0.0 .00 .00] 43.8 .20 .15 o.¢ 00 .00 27.4 56.4 30.9 }31.3 5.29
10l0+1gle 43.2 .20 .13 0.¢ .00 .00} 52.7 .26 .20 ¢.0 .00 .00 27.3 56.3 31.1 | 31.4 6.08
Lipl2+149l6 47.9 .23 .14 0.0 .00 .00 58.2 .30 .21 0.0 .00 .00 27.3 56.3 31.3 | 31.5 6.5§
2¢lé 5%.3 .30 .16 0.0 .00 .00 71.3 .37 .22 81.7 .07 .28 27.3 56.3 31.7 |31.7 7.79
4412 66.0 .34 .14 74.2 .06 .20 79.1 .40 .19 92.2 .07 .28 27.5 56.6 32.0 [31.2 8.51
216+1¢l2 73.0 .37 .17 83.7 .07 .25 87.0 .45 .22] 104.0 .05 .33 28.7 57.7 32.2 |32.0 5.19
3plé 82.7 .43 17 97.4 .08 .24 97.9 .51 .,22| 120.8 .10 .32 28.9 58.9 32.6 | 32.1 10.1%
4iplé rp2.2 .54 ,17] 128.5 .11 .231128.9 1¢12 .57 .22| 1s58.% .13 .30] 29.9 58.9 33.5 | 32.5 12.29
ESFUERZ0 CORTANTE Vsu  (12) (ki¥/m} VA.24 {simple celosgfa) : 29 VA.28 (simple celosia) : 28.4
{ XB/m) VA.24 {doble celosia) : 58.1 VA .28 (doble celesia) : 56.8
b,lim {(mm} : 175 Veu, Lim (kN/m) (VA.24) : 50.2

650 (VA.28) : 186.5




FICHA DE CARACTERISTICAS TECNICAS, SEGUN EHE-08 Y
EN 1991-1, DEL FORJADCO DE VIGUETAS ARMADAS
FORJADCS SANTA COMBA, S.L.

Brafla Rica, s/n.
15840 SANTA COMBA (A Coruifia)

TECNICO AUTCR DE LA MEMCRIA : Jordi Amat

Hoja n® 22 de 24

FLEXION POSITIVA (por m)

TIPC DE TIPO DE REFUERZO MOMENTO Rel.] ESFUEREQ CORTANTE Wk CLASE POR{MOMENTC DE RIGIDEZ MCOMENTO
FORJADC VIGUETA INFERIOR ULTIMC x/d | veu Vu = Veu+Vsu RECUBRIM. | FISURACICN [TOTAL FISURADA |SERVICIO
{h+c) VIGUETA Mu 1*Cel 2+Cel ME E-Ib E-If |FIS.COMP.
* 5 (4} Y + X m-kN/m(5) (10) kN/m (11} mm (7) m-kN/m (B) | (8) m2-MN/m  |m-kN/m{€)
{304+ 4) VA.24 1 Op C 0.0 el 54.2 104.0 153.8( .00 IIa 25.4 43,60 2.74 0.0
* 77. D VA.28 2 1l 6 30.4 .02 54.2 104.0 153.8) .10 IIa 25.7 44.06 3.87 69.6
3 lp 8 38.1 .03 54.1 103.2 153.6(} .18 IIa 26.0 44.40 4.89 77.8
4 iplo 47.9 .03 54.1 103.7 153.3 .23 IIa 26.3 44.83 6.03 86.8
S ly 8+ip 8 855.7 .04 54.1 103.8 1583.6|[ .20 Iia 26.6 45.20 6.94 93.4
[ lgl2 59.8 .04 54.0 103.5 153.0|| .26 IIa 26.7 45,35 7.37 96.1
7 lglO+lg 8 65.4 .05 54.1 103.7 153.4|f .23 ITa 26.9 45,62 8.03 100.4
8 19l0+1gl0 75.1 .05 54.0 1¢3.6 153.2{ .23 Ila 27.3 46.05 2.10 106.4
9 lpl2+1yp 8 77.1 .06 54,0 103.5 153.1{f .25 ITa 27.3 46.13 9.31 107.6
10] loepl2+1¢l0 8.7 .06 54.0 103.5 153.0}| .25 1Ia 27.7 46.55 10.35 112.8
11| 1¢lé 89.4 .07 53.7 103.0 152.2] .30 IIa 27.7 46.61 10.57 113.4
12| Zepil2+lelZ 98.3 .07 53.9 102.4 152.8]| .24 IIa 28.1 47.05 11.58 l1e.4
13] l¢lé+ig 8 106.4 .08 53.8 103.1 152.4]| .28 Ila 28.3 47.36 12.38 121.6
14| 1916+1g10 || 115.7 09| s3.8 103.1 152.4f| .28 IIa '28.7 47.77 13.36| 125.5
15| l9l8+1lel2 127.0 .08 53.8 103.0 152.3 .27 IIa 29.1 48.26 14.51 129.8
16| lolé+lplé 155.2 .12 §3.7 1¢2.8 152.0{| .26 Ila 30.1 49.46 17.27 138.8
17{ 2916+1¢pl2 191.1 14 55.5 104.7 153.%| .24 Ila 3l.4 51.04 20.74 148.9
18} 2¢l6+1l¢le 217.5 .20 58.2 107.3 156.4}| .24 Ila 32.4 52.17 23.17 155.0

FLEXION NEGATIVA (por m)

REFUERZO | B400 MOMENTC ULTIMO-ABERTURA FISURA B500 MOMENTO ULTIMO:ABERTURA FISURA ESF.CORTANTE |} MOMENTO} RIGIDEZ
SUPERIOR Seccifén tipeo Seccidn maciza Beccidn tipo Seccién maciza | ULTIMO FISUR. | TOTAL FIS.
POR Mu Ref. Rel. Wk| Mu Rel, wki Mu Ref. Rel. Wk Mu Rel. Wk| vcu vu Mf E-Ib E-If
NERVIO inf. x/d x/d inf. x/d x/4 1%cel
m-kN/m vig. mm] m-kN/m mm m-kN/m vig, mm] m-kN/m mm KN/ m we kN /m m2 « MN/m
(5) {8) (10} (7))} (5} {10) (7} (5} (9) (10} (7}]| {S5) {10} {7} {11) (8) (8)
1gl0 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00{ 53.86 102.7 35.9 | 42.9 2.82
29 8 0.0 .00 .C0 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00l 53.7 102.8 36.0 | 43.0 3.25
lplz 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 0.¢ .00 .00} S53.5 102.5 36.1 [ 43.0 3.44
lp 8+1pl0 g.0 .00 .00 0.0 .00 .00 0.0 .00 .00 c.C .00 L00| 83.7 102.7 36.2 1 43,1 3.75
20 0.9 .00 .00 0.0 .00 .00 0.6 00 .00 0.0 .00 .00 B3.6 102.7 36.3 | 43.2 4.24
1pl0+1pl2 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 53.5 102.6é 36,4 1 43.3 4.8]
2912 0.¢ .00 .00 0.0 .CO .00F 38.5 .10 .12 0.0 .0¢C .C0] 53.5 102.5%5 36.6 [ 43.4 5.37
1¢l0+19l6 0.0 .00 .00 ¢.0 .00 .00 47.0 [ - B 0.0 .00 .00| 53.4 10z2.4 36.8 [ 43.5 6.1§
1¢l2+19l6 42.4 .11 .11 .0 .00 .00 52.5 .14 .18 0.0 .00 .00] 53.4 102.4 36.9 | 43.6 6.7
2¢lé 53.5 .14 .14 .0 .00 .00 65.9 .17 .22 69.2 .06 .22 53.3 102.3 37.3 [ 43.8 7.96
4ql2 60.1 .16 .13 0.0 .00 .00 74.0 .20 .19 78.2 .06 .24] 53.5 102.5 37.6 | 44.0 8.77
29l6+1ypl2 67.5 .18 .16 71.0 .06 .20] 82.8 .23 .23 88.32 .07 :30f 53.3 102.4 37.8 1 44.2 8.54
3ple 77.9 .21 .47 §2.7 .07 .21 95.0 .27 .23| l02.7 .08 .30 53.3 1062.3 38.2 {44.4 10.63
4916 100.4 .28 .18 109.2 .09 .230121.0 .36 .23 135.3 .11 .30[ 53.3 102.3 33.0 | 45.0 13.02
ESFUERZO CORTANTE Vau (12) (kN/m) VA.24 (simple celosfa) : 49 VA.28 (simple celosia) : 47.9
(KN /m) VA,24 (doble celosfa) : 98.1 VA.28 (doble celosia) : 95.9
b,1im {mm) : 425 Vew,lim {kN/m) (VA.24) : 102.9

895 {VA.28) : 216.7




FICHA DE CARACTERISTICAS TECNICAS, SEGUN EHE-08 Y

EN 1991-1, DEL FORJADO DE VIGUETAS ARMADAS

FORJADOS SANTA COMBA, S.L.

Brafia Rica,

s/n.

15840 SANTA COMBA (A Corufia}

TECNICO AUTOR DE LA MEMORIA Jordi Amat
Hoja n® 23 de 24
FLEXION POSITIVA (por m)
TIPC DE TIPC DE REFUERZO MOMENTO Rel .| ESFUERZO CORTANTE Wk CLASE POR|MCMENTC DE RIGIDEZ MOMENTO
FCRJADO VIGUETA INFERIOR ULTIMO x/d | veu Vu = Vou+Vsu RECUBRIM. | FISURACION |[TOTAL FISURADA |SERVICIO
{h+c) VIGUETA Mu 1*Cel 2*Cel ME E-Ib E-If |[FIS.COMP.
* g {1) Y+ X m-kN/m{5) (10) ¥ m (1) mm (7) m-kN/m (8) | (8) m2-MN/m |m-kN/m(§)
{30+ 5) VA, 24 1 Op 0 0.0 .00 28.3 58.8 88.211 .00 ITa 17.% 35.43 1.78 c.0
* 55, VA.28 2 1o 6 18.6 .01 28.3 5B.8 85.2|| .08 IIa 18.1 35.80 2.60 56.5
3 1p 8 23.4 .02 28.3 58.7 839.1|f .11 iia 8.3 36.09 3.21 63.3
4 1gl0 29.5 .02 28.2 58.6 88.91] .16 IIa 18.5 36.44 3.97 70.5
5 1 &+l 8 34.3 .02 28.3 58.7 89.0]| .15 IIa 18.7 36,74 4.58 76.4
6 igl2 36.9 .02 28.2 58.5 88.74 .19 IIa 15.8 36.87 4.87 78.8
7 lopld+1lg 8 40.3 .03 28.2 58.6 gs.s .17 IIa 19.0 37.09 S.32 82.5
8 lpl0+1p20 46.4 .03 28.2 58.5 88.8}] .17 Ila 19.2 37.44 6.04 88.0
El 1pl2+1yp B 47.6 .03 2¢.2 58.5 88.8(f .19 IIa 19.2 37.51 £.20 89,1
10} 19l2+3i¢l0 53.8 .04 28.2 58.5 88.79 .1¢ IIa 15.4 37.86 £.50 94.1
11| 1le¢lé 55.3 .04 28.1 58.2 8.2 .23 Iia 19.5 37.92 7.06 94.%
12| lei2+lel2 60.9 .04 28.2 538.4 88.6(} -19 ITa 19.7 38.27 7.75 99.7
13 1¢16+19.8 66.0 .04 28.1 58.2 88.4] .23 Ila 19.9 38.55 8.31 103.1
14| 1p185+1910 71.9 05| 28.1 s8.2  8g.4f .23 Ila 20.1 28.89  9.00| 107.3
15| lglé+lel2 79.1 .05 28.1 58.2 88.3|f .22 Ila 20.4 39.30 9.81 112.0
16] lgplé+lelé 97.1 .07 28,1 58.1 88.24 .22 Ila 21.1 40.31 11.79 i22.3
17F 2016+1¢l2 1z20.2 .08 30.3 60.3 a¢. 4| -21 Ila 22.0 41.65 14.32 133.7
18| 2¢lé+i¢gls 137.7 .10 30.9 60.9 20.9¢ .21 Iia 22.6 42.62 16.18 140.7
FLEXION NEGATIVA (por m)
REFUERZO | B400 MOMENTO ULTIMO-ABERTURA FISURA B500 MOMENTO ULTIMC-ABERTURA FISURA ESF.CORTANTE || MOMENTO| RIGIDEZ
SUPERICR Seccién tipo Seccién maciza Seccidén tipo Seccién maciza | ULTIMO FISUR. | TOTAL FIs.
POR Mu Ref. Rel. Wk Mu Rel. Wk| Mu Ref. Rel. Wk Mu Rel. Wkf Vecu Vu ME E-Ib E-If|
NERVIO inf. x/d x/d inf. x/d x/d 1*cel .
m-kN/m vig. mm| m-kKN/m mm| m-kN/m vig. mm| m-kN/m mm| XN/m m- kif/m m2 -MN/m
(5} (9) (10} (7)] (5} {10) (7 (5) {9) (10} (7)] (5) (10) (7) (11} (8) {8}
1opi0 0.0 .00 .00 0.0 .60 .00 0.0 .00 .0¢C c.0 .00 .00 28.0 58.0 34.1 | 34.9 2.88
20 8 0.0 .00 .00 0.0 .00 .00l 15.9 .08 .09 0.0 .00 .00 28.1 58.0 34.3 134.9 3.37
lgl2 0.0 .00 .00 0.0 .00 .00 17.8 .09 .14 0.0 .00 .00 28.0 57.9 34.3 | 35.0 3.60
19 8+1pl0 0.0 .00 .00 ¢.0 .00 .00 20.2 LBl .11 6.0 .00 .00 28.0 8.0 34.4 |35.0 3.94
2910 18.7 .10 .08 c.¢ .00 00| 24.4 .13 .10 0.0 .00 .00] 28.0 58.0 34.5 [35.1 4.48
lplO+lpl2 23.7 .13 .09 0.0 .00 Q0 39.0 .16 .11 0.¢ .00 00| 28.0 58.0 34.7 |35.1 5.12
2pl2 36.9 .15 .08 0.0 .00 00| 45.4 .19 .13 0.0 .00 .00 28.0 57.9 34.9 }35.2 5.73
1p10+2pl6 44.7 .18 .1 0.0 .00 .00 54.6 .25 .19 0.0 .00 B0 27,9 57.9 35.1 | 35.3 6.56
lpiZ+lple 49.6 .22 .13 6.0 .00 .00 60.4 .28 .20 0.0 .0C .00 27.9 57.9 35.2 |35.4  7.10
2016 61.5 .29 .15 0.0 .00 .00 74.1 .36 .21 84.4 .06 .29 27.8 57.8 35.6 |35.6 8.24
412 68.4 .33 .13 76.6 .06 201 82.2 .39 .18 95.3 .07 .28 28.0 57.9 35.9 [ 35.7 9.18
2ple+1pl2 75.8 .36 .16 86.%5 .07 .25 8¢.5 .43  .21] 107.5 .08 .33 28.1 52.1 36.2 [35.8 9.91
3plé 86.0 .41 .16 10C.7 .08 .24/ 102.0 .50 .22} 124.% .10 .32{ 30.8 60.6 356.5 [ 36.0 10.97
44916 107.3 .52 .17| 132.8 .i0 .23 134.4 1912 .56 22| 164.4 .13 .30] 30.86 60.6 37.5 {36.4 13.22
ESFUERZQ CORTANTE Vsu (12} (kN/m) VA.24 (simple celosia) 30 VA.28 (simple celosia) 29.3
(kN/m} VA.24 (doble celosia) 60 VA.28 (doble celosia) 58.6
b,lim (mm} 175 vou,l1im (kN/m) (VA.24) 51.3
650 {VA.28) 1%0.5




FICHA DE CARACTERISTICAS TECNICAS, SEGUN EHE-08 Y

EN 1991-1, DEL FORJADC DE VIGUETAS ARMADAS

FORJADOS SANTA COMBA, S.L.

Brafia Rica,

s/n.

15840 SANTA COMBA (A Corufia)

TECNICO AUTOR DE LA MEMORIA

Jordi Amat

Hoja n°® 24 de 24
FLEXION POSITIVA (poxr m)
TIPO DE TIPO DE REFUERZO MOMENTO Rel.] ESFUERZO CORTANTE Wk CLASE POR|MOMENTO DE RIGIDEZ MOMENTC
FORJADO VIGUETA INFERIOR ULTIMO x/4 | veu Vu = Veou+Vsu RECUBRIM. | FISURACION [TOTAL FISURADA [SERVICIO
{h+e¢) VIGUETA Mu 1+Cel 2%Cel ML E-Ib E-If |[FIS.COMP.
* s (4} Y+ X m-k/m(5} (10} kN/m {11) mm (7) m-kN/mo (8) | (8) m2-MN/m  [m-XN/m{8)
{30+ 5) VA.24 1 Op O 0.9 L0 55.3 106.7 158.2) .00 Ila 27.2 49.01 2.92 0.0
* 77. D VA.28 2 lg & 31.4 .02 55.3 106.7 158.2)| .10 IIa 27.6 4%.51 4,25 73.1
3 lp 8 39.3 .03 55.3 106.6 158.0§] .17 Ila 27.9 49.90 5.23 81.7
4 lolQ 49.5 .03 §5.2 106.4 157.7|] .23 IIa 28.2 50.38 6.45 91.2
B lgp 8+1¢ 8 57.5 .04 55.3 106.6 157.3|] .20 IIa 28.5 50.77 7.42 S8.2
6 lpl2 61.8 .04 55.1 106.2 157.3| .26 Ila 28.7 50.95 7.88 101.1
7 1plO+ly 8 67.5 .05 £5.2 106.4 157.7|| .23 Ila 28.2 51.25 8.59 105.7
8 leplG+lelC 77.5 .05 55,2 106.3 157.5]|] .23 1Xa 29.2 51.73 9.74 112.6
2 lpl2+1g 8 79.7 .05 55.1 106.3 157.4]| .25 IIa 29.3 51.82 $.87 113.¢
10| 1p12+19l0 B9.8& .06 55.1 106.2 157.3|] .25 IIa 29.7 52.29 11.06% 120.,0
11] 1ple 92.3 .06 54.9 105.7 156.5]] .30 Ila 29.7 52.35 11.31 120.9
121 19l2+1pl2 i01.5 .07 55.1 106.1 157.1| .24 IIa 30.1 52.85 12.40¢ 126.7
13] lplé+lep. 8 108.9 .08 54.9 105.8 156.7] .29 IIa 30.4 53.21 13.27 130.6
14{ 1p16+1910 || 115.5 .08 | 54.9 105.8 156.7}| .28 IIa '30.7 53.67 14.33| 135.2
15] lelé+lgl2 131.3 .0g 54.9 105.8 156.6]| .27 IIa 31.: 54.22 15.58 140.4
18] 1pl6+1¢lé 160.5 .11 54.8 105.5 156.3] .26 IIla 3z2.2 55.55 18.59 1581.2
17 2plé4+1gl2 197.7 .14 56.3 107.1 157.9]] .25 IIa 33.6 §7.31 22.38 163.2
18] 2plé6+1pls 225.4 .16 59.1 109.7 160.4]|] .24 1Ia 34.6 58.59 25.07 170.5
FLEXION NEGATIVA (por m)
REFUERZO | B40¢ MOMENTQ ULTIMCO-ABERTURA FISURA B500 MOMENTO ULTIMO-ABERTURA FISURA ESF.CCORTANTE || MOMENTO] RIGIDEZ
SUPERIOR Seccidn tipo Seccidn maciza Seccidn tipo Seccibn waciza | ULTIMG FISUR. | TOTAL FIS.
POR Mu Ref. Rel. Wk| Mu Rel. Wk Mu Ref. Rel. wk Mu Rel. Wk| Vcu vu M E-1b E-If
NERVIO inf. x/& x/d inf. x/d x/d 1xcel,
m-kN/m vig. mm| w- kN mm| w-kN/m vig. mm| m-XN/m mm KN/m e KN/ m m2 - MN/m
(5) (9y (10) (7)] (5} (10) (7){ (3) (9) {10) (7] (8) (10) (7) {11) (8) {8)
lpl0 .0 .00 .00 ¢.0 .00 . 00 0.0 .00 .00 0.0 .00 .00| S54.8 105.4 4¢.2 | 48.2 3.0?
2 8 G.0 P00 .00 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 54.9 105.5 40.3 {48.3 3.5
lpl2 ¢.0 .00 .G0 0.0 .00 .00 0.0 .00 .00 0.0 .00 00| 54.6 105.3 40.3 [48.3 3.72
lp 8+1¢l0 ¢.0 .00 .00 ¢.0 .00 .00 0.0 .00 .00 0.0 .00 .00l 54.8 105.4 40.4 [ 48.4 4.05
2910 0.0 00 .00 .0 .00 .00 0.0 .00 .00 0.0 .00 .00} 54.8 105.4 40.5 [ 48.5 4.57
lpl0+1legl2 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00 0.0 .00 .00] 54.7 105.3 40.7 | 48.6 5.19
2pl2 G.0 .00 .00 0.0 .00 .00 0.0 .00 .00 ¢.0 .DO .00] S54.6 105.3 40,8 [48.7 5.78
1pl0+lolé 0.0 .00 .00 0.0 .00 .Q0] 48.6 12 .14 0.0 .00 .00] 54.5 105.1 41.0 [ 48.8 6.66
lpl2+1lpls 43.8% L1000 .13 0.0 .00 .00} 54.3 .13 .47 0.0 .00 .00] 54.5 105.1 41,2 [ 48.% 7.22
20916 55.3 .13 .13 0.¢ .00 .00] 68.2 .37 .22 0.0 .00 .00) 54.4 105.0 41.6 [ 49.2 B.56
4012 62.2 .15 .12 0.0 .00 .00 76.86 .19 .18 80.8 .06 .24| 54.6 105.3 41.9 [49.4 9.43
2¢l6+1lgl2 69.9 17 .16 73.4 .06 .20] 85.7 .22 .22 91.2 .07 .30 B54.5 105.1 42.1 {49.5 10.25
3916 80.6 .21 L7 85.4 .07 .21l 98.5 .26 .23| 106.1 .08 L30] 54.4 105.¢ 42,5 {49.8 11.43
4916 104.1 .28 .171 112.% .09 .23|125.7 .35 .23] 139.9 .11 .30] 54.4 105.0 43.3 {50.3 14.0]
BSPUERZO CORTANTE Vsu (12) (kN/m) VA.24 (simple celosia) 50.6 VA.28 {simple celosia) 49.5
{kN/m) VA.24 {(doble celosia) 161.2 VA.28 {doble celosia) 98.9
b,lim {mm) : 425 Veu, lim (kN/m} (VA.24) 105.1
895 {VA.28) : 221.4




