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MATERIALES HOMOGENEOS



DIMENSIONADO

La resistencia de un material se determina a través de ensayos

Grafico de tensiones-deformaciones del acero comun
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DIMENSIONADO

El dimensionado de las barras se realiza en el tramo en que el material
tiene un comportamiento proporcional de tensiones y deformaciones.
En el se cumple:

Os=E. € s Donde

E = MODULO DE ELASTICIDAD
o MODULO DE YOUNG

Se define como limite de tensiones

la tension caracteristica : fyk

Se define como limite de tensiones admisibles un valor menor,
aplicando un coeficiente de seguridad:

, fy«
TENSION ADMISIBLE : fd = y

donde Y es un
coeficiente de seguridad



DIMENSIONADO DE LAS BARRAS

c00daN




BaR A | COMPRESKH | TRACCION | LAONGALD | SECTIOMN | Grpm L’d CLLER
1 1HOC oM ZECm
2 13200 doM 2Y90cm
= 1500doM Z290cm
1 1BOC AN 2B
= 1558 doN | 300cm
- 103 dalM | 300em
) 155&daN | 360cm
e 6159 doM 150cm
9 E1%daMN | Z60em

14 S1%doMN | ZEUCm
11 =18 doM 150cm




TR A C C I O, N S I M PL E Deformacion caracteristica :

el ALARGAMIENTO

.
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TRACCION SIMPLE

Deformacion caracteristica : el ALARGAMIENTO
1

iy

ESQUEMA TENSIONAL

Al




COMP RE SI O,N SIMPLE Deformacion caracteristica : el

ACORTAMIENTO
L N
E |:| E
1
N

W ANy




COMP RE SI O,N SIMPLE Deformacion caracteristica : el

ACORTAMIENTO
N N N
<L =L iyl
| 1T J} +4°
{1 /
f ) Lo
T T = B



Momento externo — Momento interno
N N N
Ayl iyl L

EQ. ESTABLE
o | 7 EQ. INDIFERENTE <7 EQ. INESTABLE
N Mext < Mint N Mext = Mint N Mext > Mint

Analizaremos la situacion limite, en la que se cumple: Mext = Mint



Tension de Euler
Momento externo




Tension de Euler -
Momento interno

(x),
DEFORMAT
O ELASTICA




Tension de Euler
Momento interno

K( x) = Z"( x)

P ( x )




Tension de Euler -
Momento interno

K( x) = Z"( x)

P ( x )



K( x) = Z'( x)
P ( x )
M f ( X )
M f ( X )

Tension de Euler -
Momento interno




>~ on Tension de Euler -
K( X) B Z( X) Momento interno
a 1
P( x ) = < ( x )
M f ( X ) = c te K X
M f ( x ) = . K ( x )
M f ( X ) = I Z ( X




COMPRESION SIMPLE

Tensiéon de Euler - M externo = M interno
Analizaremos la situacion limite, en la que se cumple: Mext = Mint

N, .2 X)=ELZ'( X)

-/ DEFORMADA_ Y-
O ELASTICA /4




COMPRESION SIMPLE

Tension de Euler - M externo = M interno

N, .2 X)=ELZ'( X)

TUX
Z (X) = esen—




COMPRESION SIMPLE

Tension de Euler - M externo = M interno

N, -2( X)= ELZ( X)

TTX
Z (X) = esen—

" i TIX
Z' (X) = e—, sen—

[° {




COMPRESION SIMPLE

Tension de Euler - M externo = M interno

N, .2 X)=ELZ'( X)




COMPRESION SIMPLE

Tension de Euler - M externo = M interno

Fuerza de EULER

2

N = E1
_ N
e = L5

Tension de
EULER



COMPRESION SIMPLE

Incidencia de los vinculos en la longitud de pandeo:

1 1=

S

a=1 a=0.7 a=0.5
Articulado - Empotrado - Empotrado - ‘*.\ Empotrado -
Articulado Articulado Empotrado a_é Libre

Lo= L.

L > |




COMPRESION SIMPLE

Tension de Euler en funcion de la ESBELTEZ
I=Inercia A= Area i= Radio de giro

I=A.}12

12=I1/A

El Radio de giro es una caracteristica geometrica de la
seccion, que relaciona la inercia y el area de la misma.



COMPRESION SIMPLE

Tension de Euler en funcion de la 2
ESBELTEZ I=0lo/i° = E | Tl
NELLER - [ 2
. . E | 71°
EULER 2 "
< A 12=|/A
E 77°

Ueuer = [ -2 I= Lo/




COM P R E SI ON SI M P LE Verificacion de tensiones

ELLEE
: 7
| 280 -
mite da validaz M da valdaz
rofurs poraplastamiznio sorpandes

e




SiN TE SIS Esquemas tensionales

TRACCION SIMPLE COMPRESION SIMPLE

; \QE
5

%

i .I'.I{‘
LRV AV.Ev,

A E LSS

T

Oreal=— < fa Oreal=—< Qeuler=

A A




DIMENSIONADO DE LAS BARRAS

c00daN




BaRRA | COMPRESEHN | TRACCION | LANSOUD | SECCIOMN | Cram L’d [LLER
1 1HOCdoM ZEcm
2 1500 doM 2490cm
= 1500doM Z290cm
q TEOC AN ZE -
= 1558 doN | 300cm
B2 103%daM | J0em
h 1550odaM | 300cm
2 619doM 150cm
9 E1SdaMN | Zedem

14 S1%doM | FEOCm
11 =15 doM 150cm




TRACCION

I__
(1 = —A 5_; 4
_F
ol T
COMPRESION
o- L < Cd EULER =
A
.I'.'
C*d EULER = :
.
I__
= fa
a T o

M= ‘r::] la= freal - o




TRACCION

F
1 = —A = T a4
A = F

T

TRACCION Acers redando

15
BARRA 5, _ 1558don  _ 4 44

BARRA 7 1 400 Fol,




Hierro de seccion circular

Tabla7.3.2 - pdg 67
BARRAS DE SECCION CIRCULAR
-- o
omero w16 o [l 0 )ul w s 8|l
PERIMETRO (em) _ [1865) 2513 | 3142 \ammn”| 4208| 5006 [ 6280] 7850 [10053] 12586
PESO_(daNim) - 0220 035 | 0617 v 28] 15 | o8] e | sate] oms
SECCION (o 0263 0508 | 0785 50| 2011 | 3141|499 | 8042| 12568




TRACCION

1 = —E = T a4
F

T

TRACCION Acere redando

BARRA 5, _ 1588dan 4 44 SECCIBN Y G612 (1,15 em)

BARRA 7 14009,

(T 1552 JganM 13570 d%:
1.13 em*



BARRA | COMPRESION | TEACCION | LONGITUD | SECCIOMN . J4 EULER
1 1800 daN I60cm

Z 1500 daM 20

3 1500 daM 20

4 1500 daM ZEDcm

5 1558 daM| 300cm | #12  [137999%%
5 1039 daN| 300em | 412 | 919%%%
7 1558daN| 300em | 12 |1379%08%
5 519 dal 150¢m

3 S10daN| 2680em | @12 | 45095
10 519dal| 260cm | 412 | 459984
11 519 dal 150cm




COMPRESION

= % < Jd fuLler = T_::i_} - . £y
L'd EULER = e a “
A= f: (o)
M = iff o= Freal - &

COMPRESION Perfil Mormalizade |
BARRA 1, _ 1800¢don  _ 4 5q_, oL

BAREREA 4 1400 d%?



Perfil “1”
de acero

Tabla7.1.1 - pdg 75

oa8 geomdtricas de elomentios estructurales

aesgun DIN 1025 hbobrrid mms

A cms2

L] dalN/m

Ty, ocmsd

Wi, Wy cms3

ix,iy cme

largos normaldes: 4a t5m _ SLn cmsd

A bogopb b 1 owx ) ode ] oy bowy | iy | sin

58 | 23 754 ] 594 77.8 18.5 3.20 6.3 300 | 081 11.4

6.8 2.7 10.6 8.34 171 34,2 4.01 12.2 488 | 1.07 | 19.9

7.7 3.1 142 | 111 3e8 54.7 4,81 21.5 741 123 [ 318

8.6 3.4 182 | 143 573 81.00| 561 352 1070 140 | 47.7

16 . | 160 74 63| 95| ae | 228 ]| 179 935 117 | 640| s47 | 1a80| 155 | s80

] -1!}_; 180 82 6.9 10.4 4.1 279 | 219 1450 161 7.20 81.3 1980 | 1.71 93.4

200 o0 7.5 11.3 4.5 334 | 262 2140 214 8.00 117 26,001 1.B7 125

220 98 8.1 12.2 4.9 395 311 3060 278 8.80 162 33.10| 202 162

240 106 87 13,1 5.2 486.1 6.2 4250 as4 9.5g 221 41.70) 2.20 208

260 113 9.4 14.1 5.6 533 | #1.9 5740 442 10.4 288 §1.00| 2.32 257

280 119 10,1 152 6.1 §1.0 | 479 7590 542 11.1 364 61.20] 2.45 36

300 125 108 | 182 &85 69.0 | 54.2 a800 653 11.8 451 7220| 258 281

320 131 118 ] 173 5.9 777 | 610 12510 782 12.7 555 g470| 287 457

340 137 122 {1 18,3 7.3 867 | 68.0 15700 923 13.5 674 98.40 | 2.80 540
360 143 130 | 185 78 { 97.0 1 76.1 19810 foe0n | 142 | 818 114 | 290 | B3B8 |




Perfil “1”
de acero

PMI N8 A =7.54cm?
= 0.9 17 cm



COMPRESION

I__
O=—— < Cgruwer = fa
A
) >
(*d EULER = °
I__
A= (o
T o
}& = ‘rﬂ L;= rre:::l - X
| Fei
COMPRESION Ferfil Mormalizado ]
BARFEA 1 T 8OO dam
L= = 1 .,72%cm?
BAEFEA 4 1400 d%g
s _ 260 e

0,9 e

TAELA

= Z2B6 4 250 o cumPLE

*,
i

F T

M*E S A =7 .04
i =09 e



Perfil “1”
de acero

Tabla7.1.1 - pdg 75

oa8 geomdtricas de elomentios estructurales

aesgun DIN 1025 hbobrrid mms

A cms2

L] dalN/m

Ty, ocmsd

Wi, Wy cms3

ix,iy cme

largos normaldes: 4a t5m _ SLn cmsd

A bogopb b 1 owx ) ode ] oy bowy | iy | sin

58 | 23 754 ] 594 77.8 18.5 3.20 6.3 300 | 081 11.4

6.8 2.7 10.6 8.34 171 34,2 4.01 12.2 488 | 1.07 | 19.9

7.7 3.1 142 | 111 3e8 54.7 4,81 21.5 741 123 [ 318

8.6 3.4 182 | 143 573 81.00| 561 352 1070 140 | 47.7

16 . | 160 74 63| 95| ae | 228 ]| 179 935 117 | 640| s47 | 1a80| 155 | s80

] -1!}_; 180 82 6.9 10.4 4.1 279 | 219 1450 161 7.20 81.3 1980 | 1.71 93.4

200 o0 7.5 11.3 4.5 334 | 262 2140 214 8.00 117 26,001 1.B7 125

220 98 8.1 12.2 4.9 395 311 3060 278 8.80 162 33.10| 202 162

240 106 87 13,1 5.2 486.1 6.2 4250 as4 9.5g 221 41.70) 2.20 208

260 113 9.4 14.1 5.6 533 | #1.9 5740 442 10.4 288 §1.00| 2.32 257

280 119 10,1 152 6.1 §1.0 | 479 7590 542 11.1 364 61.20] 2.45 36

300 125 108 | 182 &85 69.0 | 54.2 a800 653 11.8 451 7220| 258 281

320 131 118 ] 173 5.9 777 | 610 12510 782 12.7 555 g470| 287 457

340 137 122 {1 18,3 7.3 867 | 68.0 15700 923 13.5 674 98.40 | 2.80 540
360 143 130 | 185 78 { 97.0 1 76.1 19810 foe0n | 142 | 818 114 | 290 | B3B8 |




Perfil “1”
de acero

I R A=T0.80em?

1.0 em



COMPRESION

- _
O=—— < Cgruwer = fa
A F T 4
f ’ A < (e %
(*d EULER = °
I__
A= (o
T o
}& = ‘rﬂ L;= rre:::l - X
| Fei
COMPRESION Farfil Mormalizado |
BAREEA 1
Fr ETO A=10,80em?
BARRA 4 = 1.07cm
_ 2800 om _ TABLA ™,
h_—ﬂ_D?:m = 243 < 250 cumpLe i



BARRAS DE SECCION CONSTANTE

wr dodea

— yd
COEFICIENTE DE PANDEO W PARA [ACZRC

segdn DIN 1050 ! T
qcerc St U012 acerac de oolidod corrlente § St 3712 | -
N =.%ffu ! £ .
. at . - e
A ;ﬁ 1 . |
A 0 T 2 3 4 | 5 5 - 7 8 ! g
0 1.00 1.00 1 Qo 1.00 1.00 1.00 T.09 1.00 1.00 t.an
10 1.01 1.01 1,401 T1,00 1.0t 1.0t T.01 1,02 1. 82 1.0%
20 1.02 t.03 1.83 1.03 1.03 1 .0e 1.04 1.04 t as 1.0%
|30 1.05 1.06 1.05 1.97 1,07 1.08 ! 1.pa 1.08 1.09 1.10
L0 1.10 1.11 1.1 ‘1,12 1.13 1.13 1.14 1.15 1.15 1.16
50 1.17 1.18 1.18 1.78 1 20 121 1.22 1.23 1.24 1.25
. 6O 1 .28 1.27 {.gg__ 1._30 LY 1.32 1.34 1.3% 1._36 1,38°
70| 1.33 1.61 1.43 1.44 1,46 1 .48 1.50 1.52 1.54 1.58
o 1.58 1.5_‘_Im_ 1.63 1.866 1.549 1M 1.74& 1.78 1.81 1.84
20 1.88 1,92 1.95 “3;§c 204 2.09 ! 2,14 2.19 2,24 Z.30
1aa 2 _3c 241 2_46 2.51 2.9%86 2.81 g 2.66 .M 2_78 [ 2.81
© 110 Z.86 2.91 ' 2.97 3. 02 a.07 113 | 3.18 3.24 3.29 | 3.35
{ 120 3.40 346 3 52 3,58 .64 3.69 3.9% 3. ar 347 '3.q;w_
130 %.00 4 08 A12 $.18 4.25 .3 L. ar FArYe & S0 5.57
14D 4.63 4. 70 4. 77 “. 8% &.90 4.97 1 5. ua 5.11 5.14 5,25
150 | 5.32 5.39 5..8 §.53 5.61 5.68 5 75 5.e3 5.9¢ 5.498
150 | 8.0% 8.13 5_20 6.260 6,36 6.46 | 5.5 6.59 6.67 ! §.75 | -
170 6.83 6.1 599 7.08 i 736 | T.24 1. 7.32 7. 4t 7.43 7.57
180 T_68 7 .75 ¥.83 7.92 4.00 &.09 9.18 8.27 B.36 844
190 8.53 g.62 8.72 &.at 8,90 B.99 9.us 9.17 .27 9.36
200 945 9 .55 965 9.74 9. 494 3.9y 10.03 10,13 10,23 10.323
210 | 10,43 .i 10 .53 10.63 10.73 10.83 10.83 11.03 11.13 13.24 TY.34
230 T1.&4 11 5% 17.68 11.76 | 11.86 11.497” J 12.08 T?.18 12..29 ‘ 12.40 J
230-{ 12.51 12 62 12,72 12 .63 f 12, 94 13 .08 l 13,17 13.28 5 13.39 {'1?.50 F
240 | t3.82 | 13,73 13,84 13 .96 f 14,08 ] 14.15 | T4 .31 J 14 . 42 |: 14.54 F 14 .66 |
. -— :

F]

l

r.



Al-o0 1 2 3 4 . 5 6 7 | 8 ' 9

a 1.00 T.ao0 1.00 1.00 1.00 ¢ 1.00 ¥.09 1.00 1.00 T.00

0] 1.0 1.01 1.0 | "1,01 | 1.0t [ 101 .01 | 102 | 1.02 1.02
200 | 9746 9.55 9.65 9.74 9.84 9.9¢ | 10.03 | 10.13 | 10.23 | 10.33
210 | 10.43 | 10.53 | 10.63 | 10.73 | 10.83 | 10.93 { 11.03 | 11.13 | 11.24 | 11.3& |
220 | 11.44 | 71.55 | 11.65 | 11.76 | 11.86 | 11.87 | 12.08 | 12.18 | 12.29 | 12.40 |
”— ; .

230- [\{2.51 | 12.62 | 12,72 /12.83\ 12.9¢ | 13.06 | 13.17 | 12.28 | 13.39 | va.s0
240 1‘.52 13.73 13.84 13 .96 T4.08 14.19 T4 31 14 42 ’ 14 .54 | T4 .66 i
250 | J4.78 | | \ y _ | ; J

TAELA

e g

B0 om
T . #43 250 cuMPLE




COMPRESION

- _
CI_=T < COgeuer = Ta - F g
f . A < (el %
(’d EULER = 2
I__
A = (o
Td
}x = ‘['::: L;.= rre::;ll . X
| i
COMPRESION Fearfil Mormalizado |
BARERA 1
FrE M TO A=10. B em?
BARRA 4 i= 1.07em
=% = 2435 = 250 cumPLE Mal=a }

1800 don 1400 990,
10,60 em? 13.96

1709 4 100 Jol.  NO VERIFICA

T4

Cn_i'=-13,g|5



Perfil “1”
de acero

Tabla7.1.1 - pdg 75

oa8 geomdtricas de elomentios estructurales

aesgun DIN 1025 hbobrrid mms

A cms2

L] dalN/m

Ty, ocmsd

Wi, Wy cms3

ix,iy cme

largos normaldes: 4a t5m _ SLn cmsd

A bogopb b 1 owx ) ode ] oy bowy | iy | sin

58 | 23 754 ] 594 77.8 18.5 3.20 6.3 300 | 081 11.4

6.8 2.7 10.6 8.34 171 34,2 4.01 12.2 488 | 1.07 | 19.9

7.7 3.1 142 | 111 3e8 54.7 4,81 21.5 741 123 [ 318

8.6 3.4 182 | 143 573 81.00| 561 352 1070 140 | 47.7

16 . | 160 74 63| 95| ae | 228 ]| 179 935 117 | 640| s47 | 1a80| 155 | s80

] -1!}_; 180 82 6.9 10.4 4.1 279 | 219 1450 161 7.20 81.3 1980 | 1.71 93.4

200 o0 7.5 11.3 4.5 334 | 262 2140 214 8.00 117 26,001 1.B7 125

220 98 8.1 12.2 4.9 395 311 3060 278 8.80 162 33.10| 202 162

240 106 87 13,1 5.2 486.1 6.2 4250 as4 9.5g 221 41.70) 2.20 208

260 113 9.4 14.1 5.6 533 | #1.9 5740 442 10.4 288 §1.00| 2.32 257

280 119 10,1 152 6.1 §1.0 | 479 7590 542 11.1 364 61.20] 2.45 36

300 125 108 | 182 &85 69.0 | 54.2 a800 653 11.8 451 7220| 258 281

320 131 118 ] 173 5.9 777 | 610 12510 782 12.7 555 g470| 287 457

340 137 122 {1 18,3 7.3 867 | 68.0 15700 923 13.5 674 98.40 | 2.80 540
360 143 130 | 185 78 { 97.0 1 76.1 19810 foe0n | 142 | 818 114 | 290 | B3B8 |




Perfil “1”
de acero

14.2

il T N e s A=l d A Der?
1= 1.2 %em



COMPRESION

- _
0= —— < Cgeuer = fu
A F ta
f . A < (el %
(’d EULER = 2
I__
A = (o
T
}x = ‘['::: L;.= rre::;ll . X
| i
COMPREESION Farfil Marmalizado ]
BaAREREA
Frl N2 A=14_20cm?
BaRRa 4 = 1.23cm
. 26Cem _ 211 = 250 cumPLE TABLA }

1.23cm

T4



BARRAS DE SECCIGN COMSTANTE

e dade.

COEFICIENTE DE PANDED W PAR’A ACE F’G

::3:: '5?1:0.1;??:12.-4: de zolidod corrlente § St 3712 | Hse trasn cor\'-j-"‘/f-g'
.:". = me I F K .J
5 . I A 2
A x cgw. , * N -
"
A 0 T 2 3 4 5 6 7 B ‘' g
0 1.00 1.00 1 o 1.00 1.00 1.00 7.00 1.00 1.00 t.00
10 1.01 1.04 1,01 1,09 1.0t 1.0t 1.01 t.p2 1.02 1.02
20 1.02 t.03 1,03 1.03 | 1.03 1.0e 1.04 1.04 - t.0s 1. 0%
|30 1.05 1.06 1.5 1.07 1,07 1.08 ! 1.p8 1.00 1.09 1.10
0 1.10 111 171 | T 172 1.13 1.3 1.14 115 1.15 1.1%
50 1.17 1.18 1.18 1.78 1 20 121 1.22 1.23 1.24 1.25
. 88 ! 1,28 1.27 | 1.29 1.30 T3 1.32 1.34 1.35% 1.26 1,38
70 | 1.29 1.0 1.43 1.44 1.48 1 .48 1.50 1.52 1.54 1.88
8O 1.88 1.61 | 1.83 1.66 1 5% 1,7 1.74 1,78 1.a81 1.84
90 1.88 1 52 1.95 _“g;éo 2.04 2.09 b 2,12 2.19 2.24 Z.30
100 2.35 2 41 2.46 2.51 2.56 2.61 & 2.66 2.7 276 [ 2.1
110 | z.88 2.91 ' 2..7 3. 02 a.07 | a.13 | 3.8 3.2 3.20 | 2.35
{120 3.40 346 3.52 2.58 2 .64 3.869 3.9% 3.8t 347 '3.93
130 4.90 ENL §.12 .18 4.25 4.2 4. a7 vy 4. 50 “.57
140 .63 4.70 4.77 4.81 &.90 £.97 1 5. U4 5. 11 5.18 5,25
150 | 5.32 §5.39 . E.L8 §.583 S.61 5.68 S 5.83 5.0 5.9p
160 | s.0% 5.13 6_20 6.28 6,36 B.46 | 6.4 6.59 £.67 | 895 |
170 6.83 &.91 5.99 7.08 i 7.3 | 7.24 1. 7.32 T4t 7.49 7. 87
180 T &8 7.75 7.83 7.92 a.09 8.04 9.18 8.27 B.36 €.44
190 8.53 g .82 8.72 6.at 9 .90 8.99 9.,u8 9.17 9.27 9.36
200 B 4B 9 .55 9 65 9.4 g 84 3_a4 10.03 10.13 10,23 10.33
219 | 10.43 .i 10 .53 T0.83 | 1073 10.83 10.93 11.03 1. 17.24 T1.34
220 | 11.44 ) 11 8% 11.65 11.76 | 11.86 11 57 J 12.G8 12.18 12.29 | 12.40 .
230.{ 12.51 12 &2 12 72 12 .83 f 12. 94 12 06 ! 1317 13.28 5 13.39 {'1?.53 F
240 | 12.82 | 13.73 13,82 13 .98 f 12,08 | 14.19 | 14 31 J 14 .42 f 14.54 | 14.66
250 | 14.79 | S | ] | L j




A 0 1 2 3 4 5 6 7 | 8 | g

a 1.00 T.ao0 1.00 1.00 1.00 ¢ 1.00 ¥.09 1.00 1.00 T.00

10 1.0 1.01 1.01 1,01 | 1.0t 1.0t r.a1 | 1.p2 1.02 1.02
200 9746 /9} 9.65 9.74 g.84 9. 94 10.03 | 10.13 10.23 10.33
219 | 1p.43 (]| 10.53 10.63 10.73 10.83 10.93 |. 11.03 11.13 11.24 11.34 !.‘
220 1.644 W11.55 4 171.65 11.76 11.86 11.97 12.08 12.18 12.29 | 12.40 T
230. | 12.51 12 .62 12,72 12.83 12.94 13.08 13.17 | 13.28 13.39 | 1a.so
240 13.62 13.73 13.84 13 .96 T4.08 14.19 T4 31 14 42 ’ 14 .54 | T4 .66
250 | 14,78 ) | J
- 25250 211 < 250 cumme  —— 3 @ =10.53

1. 23em



COMPRESION

- _
(0 = —a < COgeuer = Ta - F g
t 4 ’ A = e =
(’d EULER =
A= — g
T
}x = ‘['::: L;.= rre::;ll . X
| i
COMPRESION Farfil Mormaolizado ]
BAERA 1
[l R I R el B A=T1d 20em?
BEAFEEA 4 T P
280 em TABLA 5,
=== 1 <
oS b 250 cumPLE >
1280C don 1400 @i,
14_20 em? 19.583
127997 £ 133 ‘:"j'%ig, VERIFICA

T4

e =10.53



COMPRESION

C'_=L < COgeuer = Ta
A F ta
> < < fa
fa A o
(’d EULER =
I__
- o
A T
}x = ‘['::: L;.= rre::;ll . X
| i
COMPRESION Ferfil Mormalizado 1
BARRA 2
el VR I Y e I A=1d 20emT
BARRA 3 = 1.23cm
_=80cm _ 938 o 250 cumple TABLA e

"~ 1.23Fcm



BARRAS DE SECCIGN COMSTANTE

e dade.

COEFICIENTE DE PANDED W PAR’A ACE F’G

::3:: '5?1:0.1;??:12.-4: de zolidod corrlente § St 3712 | Hse trasn cor\'-j-"‘/f-g'
.:". = me I F K .J
5 . I A 2
A x cgw. , * N -
"
A 0 T 2 3 4 5 6 7 B ‘' g
0 1.00 1.00 1 o 1.00 1.00 1.00 7.00 1.00 1.00 t.00
10 1.01 1.04 1,01 1,09 1.0t 1.0t 1.01 t.p2 1.02 1.02
20 1.02 t.03 1,03 1.03 | 1.03 1.0e 1.04 1.04 - t.0s 1. 0%
|30 1.05 1.06 1.5 1.07 1,07 1.08 ! 1.p8 1.00 1.09 1.10
0 1.10 111 171 | T 172 1.13 1.3 1.14 115 1.15 1.1%
50 1.17 1.18 1.18 1.78 1 20 121 1.22 1.23 1.24 1.25
. 88 ! 1,28 1.27 | 1.29 1.30 T3 1.32 1.34 1.35% 1.26 1,38
70 | 1.29 1.0 1.43 1.44 1.48 1 .48 1.50 1.52 1.54 1.88
8O 1.88 1.61 | 1.83 1.66 1 5% 1,7 1.74 1,78 1.a81 1.84
90 1.88 1 52 1.95 _“g;éo 2.04 2.09 b 2,12 2.19 2.24 Z.30
100 2.35 2 41 2.46 2.51 2.56 2.61 & 2.66 2.7 276 [ 2.1
110 | z.88 2.91 ' 2..7 3. 02 a.07 | a.13 | 3.8 3.2 3.20 | 2.35
{120 3.40 346 3.52 2.58 2 .64 3.869 3.9% 3.8t 347 '3.93
130 4.90 ENL §.12 .18 4.25 4.2 4. a7 vy 4. 50 “.57
140 .63 4.70 4.77 4.81 &.90 £.97 1 5. U4 5. 11 5.18 5,25
150 | 5.32 §5.39 . E.L8 §.583 S.61 5.68 S 5.83 5.0 5.9p
160 | s.0% 5.13 6_20 6.28 6,36 B.46 | 6.4 6.59 £.67 | 895 |
170 6.83 &.91 5.99 7.08 i 7.3 | 7.24 1. 7.32 T4t 7.49 7. 87
180 T &8 7.75 7.83 7.92 a.09 8.04 9.18 8.27 B.36 €.44
190 8.53 g .82 8.72 6.at 9 .90 8.99 9.,u8 9.17 9.27 9.36
200 B 4B 9 .55 9 65 9.4 g 84 3_a4 10.03 10.13 10,23 10.33
219 | 10.43 .i 10 .53 T0.83 | 1073 10.83 10.93 11.03 1. 17.24 T1.34
220 | 11.44 ) 11 8% 11.65 11.76 | 11.86 11 57 J 12.G8 12.18 12.29 | 12.40 .
230.{ 12.51 12 &2 12 72 12 .83 f 12. 94 12 06 ! 1317 13.28 5 13.39 {'1?.53 F
240 | 12.82 | 13.73 13,82 13 .98 f 12,08 | 14.19 | 14 31 J 14 .42 f 14.54 | 14.66
250 | 14.79 | S | ] | L j




BT S
]

A 0 1 2 4 . 6 7 | 8 9
a 1.00 .00 1.40 1.00 1.00 1.00 .00 1.00 1.00 1T.00
10| 1.0 1.01 1.00 | "1,01 | 1.01 1.01 1.01 1.02 1..02 1.02
200 9746 9 .55 9.65 9.74 g.84 3.94 | 10.03 E 10.13 10.23 10.33
210 10.43. | 10.53 10.6% 10.73 10.83 10.93 i 11203 | 11.13 11.24 11.34
220 \1.‘-4 11 .5% T71.65 11..?5 11.86 11.97 12.08 12.18 12..29 _12.‘0
230 1¥_51 12 . 62 12,72 12.83 12. 94 13.06 13.17 : T3.28 13.39 .1-3.50
240 /3.52 13,73 13,684 13 .86 T4.08 14.19 T4 .31 14 42 ’ 14 .54 T4 . 66

250 14.748 | iI |

£20cm 538 & 950 cumPLE Lalsta } =137

1.2 3cm



COMPRESION

I__
0= —— < Cgeuer = fu
A F ta
> = = fa
ta A o
(’d EULER =
I__
A = (o
T
}x = ‘['::: L;.= rre::;ll . X
| i
COMPRESION Ferfil Mormalizado |
BARRA Z
Frl 12 A=T14 20 em?
BARRA 3 = 1.2%cm
250 em TABLA ~,
= = =
. k] 250 cuMPLE i
1500 dan 1400 99,
14 28 o 1317

10599087«

105 9. VERIFICA

|:A_:'=-.|3-.-1?



BARRA | COMPRESION | TRACCION | LONGITUD | SECCION | Creat | T4 ELLER
1 1800 doN JE0cm PN 12 | 1279 1339985
z 1500 doN 290cm |PNI 12 | 1057 106 "5
3 1BC0doN 290cm |[PRI 12 | 10575 106 "R
4 1800daN 260cm |PNI 12 | 127985 133905
5 1558daN| 300cm | @12 [1373%%%

G 1039 daM| 300 ¢ 12 G912
7 1558daN| 300cm | @12  [1370%%%

5 519daN 150cm |PNI 12| 37%%8%2| 395707
3 510daN| 260cm | 412 | 4559
4] S19doN| 260cm | 412 | 455924
11 %19daM 15Ccm |PNI 12| 37998 2989




Perfil

“doble C”
de acero



Perfil

“doble C”
de acero

Tabla 7.1.3 - pdg 78

Caracteristicas
COMBINACION DE PERFILES [ DE ACERO

eometricas de elementos estructuralers

h,bo,b,d,rri mm

A cms2
X | X g daM/m

b byl cmsd

f W, Wy cmsd

|i" i,y cms

h bo b d=r 1 A g I Wx ix iy

3 30 66.00 | 5.00 70 | 350 | 10.88 8.54 12.78 852 1.08 53.55 1.63 2.22

4 40 70,00 | 5.00 70 | 350 | 1242 9.74 28.20 14.10 1.50 71.84 2,05 2.41
5 50 78.00 | 5.00 7O | 350 | 1424 | 11.18 52.80 21.12 192 | 102.33 269 2.68

6 1/2 65 84.00 5.50 7.5 400 | 18.06-| 14.18 115.00 35.38 252 187.77 3.89 3.05

ST e =

8 =] 20.00 6.00 8.0 4.00 | 22.00 17.28 212.00 53.00 3.10 243 46 5.4 3.33
10 100 | 100.00 | 6.00 85 | 450 | 27.00 | 2120 412.00 B2.40 391 | 37957 7.60 a.75
12 120 110,00 | 7.00 90 | 450 | 3400 | 2680 T28.00 121.33 | 4862 | 60354 | 1087 | 4.2
14 140 12000 | 7.00 10.0 5.00 40.80 32.00 1210.00 172.86 5.45 BE2.35 14.37 4.60
18 160 ) 13000| 750 | 105 | 550 | 48.00 | 3760 | 185000 | 23125 | 621 | 121285 1888 | 503
18 180 14000 | 8.00 | 11.0 | 550 | 5600 | 4400 | 2700.00 | 30000 | 6905 | 1673168 | 2300 | 547
20 200 150.00 | 850 11.5 6.00 | 64.40 50.60 3820.00 382.00 1.7 223702 | 2683 5.89
220 160.00 | 8.00 12.5 6.50 74,80 58.80 5380.00 489.09 248 | 298280 37.03 6.29




Caracteristicas geometr "ILES [ DE ACERO

lementos estructuraler

COMBINACION
) h,bo,b.d,rr1 mm
A Cms2
hi x X . BER
b by, Ix cmed
F o W, Wy omsd
1 y i, by CImS
bo R =
h ba b | d=r | n A Ix W ix iy
N, 30 66.00 5.00 7.0 E.Z 10 8 ' 78 8.52 53.55 1.63 222
)oa 7000 | 500 | 70| a 12.42 /9. .20 1440 | 150 | J7184 | 208 | 241
50 76.00 5.00 7.0 E.SD\\HQ( 11 ' 80 21 } 102.23 289 2 &8

T
|
~M
) QN
k)
rnn
] EH



COMPRESION

_ F
U= 4
(*d EULER =
_ F
A= T o
% = ‘r::i
COMPRESION
BARRA 1
BARRA <

< T4 puer = Ta

4 A

o= freal - X

Ferfil Normalizada []

12,47 crn?

F I I = 4 A
S i 1. %20 em

ZE0em
oo 3 220 cuMPLE

TABLA

ot g




BARRAS DE SECCIGN COMSTANTE

e dade.

COEFICIENTE DE PANDED W PAR’A ACE F’G

::3:: '5?1:0.1;??:12.-4: de zolidod corrlente § St 3712 | Hse trasn cor\'-j-"‘/f-g'
.:". = me I F K .J
5 . I A 2
A x cgw. , * N -
"
A 0 T 2 3 4 5 6 7 B ‘' g
0 1.00 1.00 1 o 1.00 1.00 1.00 7.00 1.00 1.00 t.00
10 1.01 1.04 1,01 1,09 1.0t 1.0t 1.01 t.p2 1.02 1.02
20 1.02 t.03 1,03 1.03 | 1.03 1.0e 1.04 1.04 - t.0s 1. 0%
|30 1.05 1.06 1.5 1.07 1,07 1.08 ! 1.p8 1.00 1.09 1.10
0 1.10 111 171 | T 172 1.13 1.3 1.14 115 1.15 1.1%
50 1.17 1.18 1.18 1.78 1 20 121 1.22 1.23 1.24 1.25
. 88 ! 1,28 1.27 | 1.29 1.30 T3 1.32 1.34 1.35% 1.26 1,38
70 | 1.29 1.0 1.43 1.44 1.48 1 .48 1.50 1.52 1.54 1.88
8O 1.88 1.61 | 1.83 1.66 1 5% 1,7 1.74 1,78 1.a81 1.84
90 1.88 1 52 1.95 _“g;éo 2.04 2.09 b 2,12 2.19 2.24 Z.30
100 2.35 2 41 2.46 2.51 2.56 2.61 & 2.66 2.7 276 [ 2.1
110 | z.88 2.91 ' 2..7 3. 02 a.07 | a.13 | 3.8 3.2 3.20 | 2.35
{120 3.40 346 3.52 2.58 2 .64 3.869 3.9% 3.8t 347 '3.93
130 4.90 ENL §.12 .18 4.25 4.2 4. a7 vy 4. 50 “.57
140 .63 4.70 4.77 4.81 &.90 £.97 1 5. U4 5. 11 5.18 5,25
150 | 5.32 §5.39 . E.L8 §.583 S.61 5.68 S 5.83 5.0 5.9p
160 | s.0% 5.13 6_20 6.28 6,36 B.46 | 6.4 6.59 £.67 | 895 |
170 6.83 &.91 5.99 7.08 i 7.3 | 7.24 1. 7.32 T4t 7.49 7. 87
180 T &8 7.75 7.83 7.92 a.09 8.04 9.18 8.27 B.36 €.44
190 8.53 g .82 8.72 6.at 9 .90 8.99 9.,u8 9.17 9.27 9.36
200 B 4B 9 .55 9 65 9.4 g 84 3_a4 10.03 10.13 10,23 10.33
219 | 10.43 .i 10 .53 T0.83 | 1073 10.83 10.93 11.03 1. 17.24 T1.34
220 | 11.44 ) 11 8% 11.65 11.76 | 11.86 11 57 J 12.G8 12.18 12.29 | 12.40 .
230.{ 12.51 12 &2 12 72 12 .83 f 12. 94 12 06 ! 1317 13.28 5 13.39 {'1?.53 F
240 | 12.82 | 13.73 13,82 13 .98 f 12,08 | 14.19 | 14 31 J 14 .42 f 14.54 | 14.66
250 | 14.79 | S | ] | L j




A 0 2 3 4 5 5 7 g8 ' 9

a 1.00 .00 1.40 1.00 1.00 1.00 .00 1.00 1.00 1T.00

10 1.01 1.01 1.01 1,01 | 1.0t 1.0t 1.01 1.02 1.02 1.02
T aw = - B 4 = .27 .40 k= = | .01 S .oy o.Fa B .B3 - B ) 3.4Y9989
160 |\, 6.05 6.13 6.20 6.28 N 6.36 6. 44 . 6.51 655 | .67 6.75
170 \5.33 6.9 6.99 7.08 \ 7.16 7.264 ). 7.32 7. 41 7.49 7.57
180 | /7.66 7.75 7.83 7.92 .00 8.09 8.18 8.27 8.36 8.44
T8 | e.s3 8.62 8.72 6.8t 8,90 8.99 .08 | 9.17 9.27 9.36
200 | 9748 9 .55 9.65 9.74 g.84 9.9¢ | 10.03 | 10.13 | 10.23 | 10.33
210 | 10.43. | 16.53 | 10.83 | 10.73 10.82 | 10.93 | 11.03 | 11.13 17.24 | 11.34
220 17.44 11 .5% TT1.65 11.-?5 11.86 11.97 12.08 J 12 .18 12!29 { 12 4N

T,
- Z80=m  _ 173 < 250 cumpLe RS w=T7.08

— e



COMPRESION

I__
'D_=T < Og puler = T

y F
.I‘.'
(’d EULER = 2 &
I__
= (1
A T o
?-"\ = [’::: L::= rre:;:ll - X

o
| ki

COMPRESION Ferfil MNeormalizada []

BARRA

OAREA 12,4 em?

P[] Ned A 242
| . -rm

ZEB0am
T E D e 3 250 cuMPLE

1800 dan 140099075
12,42 o 7.¢8

145987« 198 " wERFICa

TABLA

e

o= 7 .08



COMPRESION

’j=% < T4 puer = Ta

f &
(’d EULER = 2
I__
A= "
T a
:"‘1 = ‘rﬂ f¢= rre:::l - X
| P
COMPRESICN Ferfil Normalizado []
BARRA 2
I e A=T12 A0 cmt
BARRA 3 L = 1.5Cem
- 290em _ 493 £ 250 cumele

T 1.50em

TABLA

=



BARRAS DE SECCIGN COMSTANTE

e dade.

COEFICIENTE DE PANDED W PAR’A ACE F’G

::3:: '5?1:0.1;??:12.-4: de zolidod corrlente § St 3712 | Hse trasn cor\'-j-"‘/f-g'
.:". = me I F K .J
5 . I A 2
A x cgw. , * N -
"
A 0 T 2 3 4 5 6 7 B ‘' g
0 1.00 1.00 1 o 1.00 1.00 1.00 7.00 1.00 1.00 t.00
10 1.01 1.04 1,01 1,09 1.0t 1.0t 1.01 t.p2 1.02 1.02
20 1.02 t.03 1,03 1.03 | 1.03 1.0e 1.04 1.04 - t.0s 1. 0%
|30 1.05 1.06 1.5 1.07 1,07 1.08 ! 1.p8 1.00 1.09 1.10
0 1.10 111 171 | T 172 1.13 1.3 1.14 115 1.15 1.1%
50 1.17 1.18 1.18 1.78 1 20 121 1.22 1.23 1.24 1.25
. 88 ! 1,28 1.27 | 1.29 1.30 T3 1.32 1.34 1.35% 1.26 1,38
70 | 1.29 1.0 1.43 1.44 1.48 1 .48 1.50 1.52 1.54 1.88
8O 1.88 1.61 | 1.83 1.66 1 5% 1,7 1.74 1,78 1.a81 1.84
90 1.88 1 52 1.95 _“g;éo 2.04 2.09 b 2,12 2.19 2.24 Z.30
100 2.35 2 41 2.46 2.51 2.56 2.61 & 2.66 2.7 276 [ 2.1
110 | z.88 2.91 ' 2..7 3. 02 a.07 | a.13 | 3.8 3.2 3.20 | 2.35
{120 3.40 346 3.52 2.58 2 .64 3.869 3.9% 3.8t 347 '3.93
130 4.90 ENL §.12 .18 4.25 4.2 4. a7 vy 4. 50 “.57
140 .63 4.70 4.77 4.81 &.90 £.97 1 5. U4 5. 11 5.18 5,25
150 | 5.32 §5.39 . E.L8 §.583 S.61 5.68 S 5.83 5.0 5.9p
160 | s.0% 5.13 6_20 6.28 6,36 B.46 | 6.4 6.59 £.67 | 895 |
170 6.83 &.91 5.99 7.08 i 7.3 | 7.24 1. 7.32 T4t 7.49 7. 87
180 T &8 7.75 7.83 7.92 a.09 8.04 9.18 8.27 B.36 €.44
190 8.53 g .82 8.72 6.at 9 .90 8.99 9.,u8 9.17 9.27 9.36
200 B 4B 9 .55 9 65 9.4 g 84 3_a4 10.03 10.13 10,23 10.33
219 | 10.43 .i 10 .53 T0.83 | 1073 10.83 10.93 11.03 1. 17.24 T1.34
220 | 11.44 ) 11 8% 11.65 11.76 | 11.86 11 57 J 12.G8 12.18 12.29 | 12.40 .
230.{ 12.51 12 &2 12 72 12 .83 f 12. 94 12 06 ! 1317 13.28 5 13.39 {'1?.53 F
240 | 12.82 | 13.73 13,82 13 .98 f 12,08 | 14.19 | 14 31 J 14 .42 f 14.54 | 14.66
250 | 14.79 | S | ] | L j




— e

A 0 2 3 4 . 5 6 7 | 8 ' g9
a 1.00 .00 1.40 1.00 1.00 1.00 .00 1.00 1.00 1T.00
101 1.01 1.01 1.01 | “1.01 | 1.0 1.01 .01 | 1.02 1.02 1.02
T aw = - B 4 = .27 .40 k= = | .01 S .oy o.Fa = . - B ) 3.4Y9989
160 | 6.0 6.13 6.20 6.28 6.36 6. 4k . 6.51 655 | .67 6.75
6.83 6.9 6.99 7.16 7.24 7.32 7.41 7.49 7.57
180 | \7.68 7.75 7.83 7.92 8.00 8.09 8.18 8.27 8.36 .44
130 ,a.s:a 8.62 8.72 8.81 8,90 8.99 .08 | 9.17 9.27 9.36
200 [/ 948 9.55 9.65 N_9.74 4 9.84 9.9¢ | 10.03 | 10.13 | 10.23 | 10.33
210 | 10.43 | 10.53 | 10.63 | 10.73 10.82 | 10.93 | 11.03 | 11.13 17.24 | 11.34
220 17.44 11 .5% TT1.65 11.-?5 11.86 11.97 12.08 J 12 .18 12!29 { 12 4N

TABLA
- 225 _ 493 < 250 cumpLe > w=8.51

1L B e



COMPRESION

':'_=% < Og puler = Ta

f T x
d
(’d EULER =
I__
A = (o
T o
o= ‘[l‘i‘ fo = freal - X
COMPRESION Ferfil MNormalizade []
BaRRA 2
I (R A="12450 pmf
BARFEA 3 [] = 1.%0¢cm
W 220 em oy -
B0 o 93 230 CuMPLE
do
1500 dan 14009937
12,42 am” 2oE

121 2%« 159 9. vERIFICA

TABLA

=

w=5.5T



COMPRESION

F
O=—— < Cgeruer = Td
A T 4
. > < < 4
LYd EULER = °
F
A= r )
T d
:"'1 = ‘rﬂ f¢= rre:::l - X
| ik
CDMPEES|ON Ferfil MNormalizodeg ] CDMPREB|@N Ferfil Mormalizaoda []
BARRA 1 . . \ BARRA 1 ] ) ]
BarRa 4 0 NTE A 1?-%%2: parrs 4 N NT4 LT lgdge
COMPRESION Perfil Normalizado | COMPRESICN Ferfil Normalizade []
BARRA 2 BARRA 2 . _ .
EAREA = i M1 2 ,?:14_2D'r:m1’ BARRA 3 PN[] M '?;1'?%%2:

1.2 5cm
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