4m

2 ton
45°

F 3
A 4

4 ton

0.5 cm

BARRA1 A=10 cmi E=2-107 t/m?
BARRA2 A=9 cm
BARR! 3 A=6 cm’



PASO 1 Enumeracién de nudos, elementos y sentido de anélisis de las barras.

4m




PASO 2 Enumeracién de los grados de libertad. Color rojo, los restringidos.
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EJES GLOBALES DE LA ESTRUCTURA

A J
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MATRIZ DE CAMBIO DE EJES GLOBALES A LOCALES
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OBTENCION DE LAS MATRICES DE RIGIDEZ
DE LOS ELEMENTOS DE LA ESTRUCTURA EN
EJES GLOBALES



L 4m X PASO 2 Enumeracién de los grados de libertad. Color rojo, los restringidos.

] X
L] 3ton g
| . o1
F PE G > E\(“ an g

Y

PASO 3 Céalculo matrices elementales

Elemento 1 o=0°
Xi=0 Xf=4m 100 0\
Yi=0 Yf=0 0100
L=4m Coso=1 Sena=0 T=
A=10cm2=0.001m2  E=2E7 Ton/m? 0010
&) @) 1) )] o 1)
T5000 0 —5000 0 )o
0 0 0 0@
K] =
-5000 O 5000 0
0 0 0 0




4m

o @ 1

Elemento 2

Xi=0 Xf=4m
*

Yi=4 fz2.3094m Yf=0

L=1‘%m4.619m Cosu=§=0.866

A =9 cm?=0.0009 m? E = 2E7 Ton/ m?
i ©) (6)
2922836  -1687.5
[K] _ -1687.5 974.2779
2| .2022.836 1687.5
| 1687.5 -974.279

-2922.836
1687.5
2922.836
-1687.5

PASO 2 Enumeracién de los grados de libertad. Color rojo, los restringidos.

o
A 2 |
-7
o:=—
6
0866 0.5 0 0 )
__| 05 086 0 0
Sena =-0.5 | o o0 0866 05
0 0 05 0.866)
M) @ -
1687.5 | ©
-974.279 | ©
-1687.5 | oy
974279 |
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Elemento 3
Xi=0 Xf=4m
Yi=4m Yf=0

L=4+2 m=5657m oS 0, = Tzzo.'m

A =6 cm? = 0.0006 m? E = 2E7 Ton/m?
Q) ®)
[ 1060.66 —1060.66
—1060.66 1060.66
K3 =
—1060.66 1060.66
| 1060.66 —1060.66

—1060.66
1060.66
1060.66

—1060.66

PASO 2 Enumeracién de los grados de libertad. Color rojo, los restringidos.

of
4 T 2 T
—TC
o =—
4
0.707 -0.707 0 0 )
0.707 0.707 O 0
sen o = %s—o-m? | o 0 0707 -0.707
0 0 0707 0.707 )
M @
1060.66
—-1060.66 |®)
—-1060.66 |
1060.66 )@




PASO 4 Calculo matriz total de la estructura

D (2) 3) 4 3 (6) ) ®
(8983496  -2748.16 :-5000 0  -2922.836 16875 -1060.66  1060.66 ) @)
L22748496...2034939. 5 0. 0. JOBTSS. ... 2074270106066 ... 2106066 | (2)
-5000 0  i5000 0 0 0 0 0 (3)
[K]- 0 0 0 0 0 0 0 0 (4)
-2922.836  1687.5 i 0 0 2922836  -1687.5 0 0 (5)
1687.5  -974279 | 0 0 -1687.5 974279 0 0 (6)
-1060.66  1060.66 i 0 0 0 0 1060.66  -1060.6¢ | (7)
106066 -1060.66 : 0 0 0 0 -1060.66  1060.6¢ | (8)

J
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PASO 5 Cilculo vector de cargas nodales.

[ 4.8284 ) 4*cos(45)+2

-4*sen(45)-3

. F8
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Ko K,
(1) @ @ @ © (6) Y ®)
| 8983496  -2748.16 :]-5000 0 -2922.836 1687.5 -1060.66  1060.66 |
- 2748.496...2034939. 80,0 . 16875 . -974279....106066.. 106066
-5000 0 5000 0 0 0 0 0
[ K ]_ 0 0 0 0 0 0 0 0
| -2922.836  1687.5 0 0 2922.836  -1687.5 0 0
1687.5 -974.279 0 0 -16875 974.279 0 0
-1060.66  1060.66 | 0 0 0 0 1060.66  -1060.64
| 1060.66 -1060.66 0 0 0 0 -1060.66 1060.64 |
K




PASO 6 Planteamiento sistema general de ecuaciones.

[Fo _[Ko | K1|'|*[Uo
-l i ui]

Ecuacion 1: Célculo de desplazamientos

{Fo}=[ Ko]*{ Uo}+[ K1]*{ U1}
{Fo}-[ K1]*{ U1}=[ Ko]*{ Uo}
{Uo}=[Ko]"*({Fo}-[K1]*{U1})
{F1}=[K2]*{ Uo}+[ K3 ]*{ U1}

{F1}=[K2]{Ko] " *({Fo}-[K1*{Ut})+[ K3]*{ U1}
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PASO 7 Calculo de desplazamientos

| 4.8284) [8983.496 -2748.16] (Ul
1—5.8234}"[—2743.16 2034.939)| iuz}J'
(—0.005)
0
~5000 0 2022836 1687.5 -1060.66 1060.661,/ 0 |
[ 0 0 16875 974279 1060.66 -1060.66) O
0
. 0

4.8284 | [8983.496 - 2748.16 u1]  [25
58284 | |-274816 2034939 | | U2 10
- 201716 | [8983.496 - 2748.16 U1
~ 58284 | |-274816  2034.939 u2

U1l = -0.00531905 metros = - 5.23905 milimetros

U2 =-0.0100475 metros = - 10.0475 milimetros
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PASO 8 Célculo de reacciones

( _
F3) _ 5000 0 )
F4 0 0

F5

|- 2022836  1687.5 |,[-0.00531905 |
'F6 [ | 16875  -974.279 J[ ~0.0100475
F7 ~1060.66  1060.66

| F8) | 1060.66  —1060.66 )

i / N
5000 O 0 0 0 o 1 [|-0.005
0 0 0 0 0 0 0
0 0 2922.836 -1687.5 0 0 ’ 0
0 0 -1687.5 974.279 0 0 0
0 o0 0 0 1060.660 0 0
0 o0 0 0 0 1060.66
- S0 )
(F3) [ 2659525 ) [(-25) [ 159525 )
F4 0 0 0
F5 — 1.408445 0 — 1.40844
< = >+ > =4 >
F6 0.81317 0 0.81317
F7 — 5.01527 0 — 5.01527
(F8) [ 501527 ) | o0 ) | 501527 |




PASO 9 Dibujo de las reacciones

5,01527 Ton W

1

5.01527 Ton
1.40844 Ton T

0.81317 Ton

5.8284 Ton

1.59525 Ton o

- 4.8284 Ton
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PASO 10 Célculo de fuerzas axiales

Fi-2 B .[cos a« sEN c::]*[uxf - Uxi
Li Uyf — Uyi
Barra 1:
2% -0.00531905 - (0.
£ 0.001m 2E27 Ton.ry o ]*f 0.00531905 - (0.005)
4m*m ~0.0100475 -0
F1 =-1.5925 Ton compresioén
Barra 2:
Fp_ 0.0009m?*2E7Ton,| V3 IU ~0.00531905 -0
J192 . 2 2 ) 1-0.0100475-0
—m™m
9
F2 =1.626 Ton tracci6on
Barra 3:
F3_ 0-0006m?*2E7Ton,| v2 42 IU -0.00531905 -0
~ 42m*m? 2 2| |-0.0100475-0

F3 =7.09267 Ton tracciéon
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