Archivo: Carga triangular L y Lv.dfw Fecha: 29/10/2024 Hora: 10:24:28 a. m.

Lv

E,l

S+ +=-»p

iE§" 4

#1: [CaseMode := Sensitive, InputMode := Word]

#2: [Y1l:=, Y2:=, W:=, L:, Lv:iz, E:=, I :=]

#3: [MFL(x) :=, MF2(x) :=, w(x) :=, 81(x) :=, 862(x) :=, 01 :=, 62 :=, 012 :=,
H(x) :=]

Ecuaciones de equilibrio:

W.(L + Lv)
YIL+Y2 - ——— =0
2
#4:
W.(L + Lv) 1
Yy2.L. - ——«—.(L+Lv) =0
| 2 3
2
W.(L + Lv)-(2-L = Lv) W.(L + Lv)
#5: Y1 - , Y2 =
6-L 6-L

Para el trapecio de carga se usa el valor de la carga y el centroide de un
trapecio, pero puede usarse dos cargas, una triangular y otra rectangular

Centroide de una figura trapezoidal medido desde la base B:

(B -b)h h h Bs+b
B — e # Bihs=— = <h:cg
] 2 3 2 2
b (B -b)h h
SOLVE| ————— — 4 bshi— =
h 2 3
L5 I " he(B 4 2:b)

3.(B + b)

Valor de Ta carga en un punto Xx:
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| |
| X |

A
fv1
W

#6: w(x) = —— (L + Lv = X)
L + Lv

Ecuaciones del diagrama de momento flector:

#7: MF1(x) = Y1l.x -

W+ w(x) [ x.(W + 2-w(x)) ]
_ Xl X -
2 3-.(W + w(x))

x.(Lexew(x) + We(2:Lex — (L + LV)-(2-L - LV)))

#8: MF1(x) := -
6-L

w(x)

A &
tv1 v24

( W+ wx) [ x-W + 2-w(x)) ]]
#9: MF2(x) = |Yl-x - —— x| x - +Y2-(x = L)
2 3.(W + wix))

3 2 2 3
We(x -3.x «(L +Lv) + 3x-(L +Lv) - (L +Lv)
#10: MF2(x) :=

6-(L + Lv)

Curva elastica estimada (sin escala):
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_I_ x — 62(x)

61(x)

612: Distancia entre la tangente en el punto 1 de Ta curva elastica al punto
2 de la curva elastica:

1 L
#11: 812 = —— [ MFL(x)-(L - x) dx
E.T 0

2 3 2 3
L -W-(8.L + 15-L -Lv - 10-Lv )
#12: 012 :=

360-E-I.(L + Lv)
Giro del punto 1 (estamos en el campo de pequenas deformaciones, donde TAN
(9):9):

#13: 01 = - ——

3 2 3
L-W-(8-L + 15-L -Lv - 10-Lv )
#14: 01 = -

360-E-I-(L + Lv)

Deformacion por desplazamiento en un punto O<x<L:
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|
o(x) ?

H(x)

- |

3 2 3
L-Wex-(8-L + 15-L -.Lv — 10-Lv )

D<x<L

#15: H(X) = 61-x

#16: H(x) = -

360-E-I.-(L + Lv)
Se usa temporalmente la variable ] para referirse a Ta variable x
1 ]
#17: d1) = ——-[ MF1(x)-(J - x) dx
E-I O

3 2 2
J -W-(3-3 -L - 15-3-L-CL + Lv) + 10-(L + Lv) -(2-L - Lv))

#18: dij =
360-E-I-L-(L + Lv)

#19: SUBST|d1] =

3 2 2
J -W-(3-3J -L -15-3-L-(L + Lv) + 10-(L + Lv) -(2-L - Lv))
’ [le’

360-E-I-L-(L + Lv)

31, [dix, x]

3 2 2
Wex «(3-Lex - 15-L-x-(L + Lv) + 10-(L + Lv) -(2-L - Lv))

#20: dlx :=
360-E-I-L-(L + Lv)
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#21: 81(x) := H(xX) + dilx

#22: d1(x) :

4 3 2 2 2 ~
Wex-(3-L-x - 15-L.x (L + Lv) + 10-x (L + Lv) (2L = Lv) - L -(~

360-E-I-L-(CL + Lv) ~

3 2 3
8.L + 15-L -.Lv - 10-Lv ))

Deformacion por desplazamiento en un punto L<x<(L+Lv):

% x ;
\/: f 62(x)
| 1
H(x)
tanl
1 (L J
#23: d2) = ——|[ MFI(X)-(3 - x) dx + | MF2(x)-(J - x) dx|
E-1 Lo L y,
#24: d2] =
5 4 3 2 2 3 ~

w-(3-3 -15-3 -(L + Lv) + 30-3 -(L + Lv) =-30-3 -(L + Lv) + 30-~

360-E-I-(L + Lv) ~

3 2 3
J-L.(L + Lv) - 10-L -(L + Lv) )
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#25:

#26:

#27:

#28:

#29:

#30:

SUBST| d2] =

5 4 3 2 2 3 ~
w-(3-3 -15.3 (L + Lv) + 30-3 (L +#Lv) -30-3 -(L +Lv) + 30-~

360-E-I-(L + Lv) ~

3 2 3
J-L-(L + Lv) - 10-L -(CL + Lv) )

, [d23, 3], [d2x, x]

d2x =

5 4 3 2 2 3 ~
W.-(3.x - 15.x (L + Lv) + 30-x (L + Lv) - 30-x (L +Lv) + 30-~

360-E-I-(L + Lv) N

3 2 3
L-x-(L + Lv) - 10-L (L + Lv) )

82(x) := d2x + H(x)
52(x) :=
5 4 3 2 2 3 ~
W-(3.x - 15.x (L + Lv) + 30-x (L + Lv) - 30-x (L + Lv) + Lex~
360-E-I-(L +~
3 2 2 3 2 3

-(22-L + 75-L -Lv + 90-L-Lv + 40-Lv ) - 10-L -(CL + Lv) )

Lv)

[L :=, Lv :=, W:=]

[L :=10, Lv := 5, W:= 8]
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#31: [Y1 := 30, Y2 := 30]
2
MF1(x) 1 2:x-(2-x - 90-x + 675)
#32: [ ] = —
MF2(x) 45 3 2
4.(x - 45.-x + 675-x - 3375)
3
4.x 2
- 4.x + 30-x
MF1(x) 45
#33: [ ] =
MF2(x) 3
4.x 2
- 4.x + 60-x - 300
45
3 2
MF1(x) 0.08888888888-x - 4.x + 30-x
#34: [ ] =
MF2(x) 3 2
0.08888888888-x - 4.x + 60-x — 300
19000 ]
512 1 _—
. [ ] I
512 E-I
2111.111111 |
1900 ]
01 1 -
#36: [ ] = — 9
01 E.-T
| -211.1111111 |
1900-x
H(x) 1 - -
F7: [ ] .t ;
H(x) E-T
| - 211.1111111-x
3 2
dix 1 X «(x - 75.x + 1125)
381 [ ] .
d2x 225-E-I 5 4 3 2
X - 75.x + 2250-x - 33750-x + 337500-x -
1125000
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#39:

#40: [

#41: [

#42: [

[ dix
d2x

51 (x)
52(x)

1125000

|

51(x)
52(x)

51(x)

52(x)
3

5.x

2
150-.x

|
|

|

1

E-I

E-I

E-I

Hora: 10:24:28 a.

- 211.1111111-x

+ 1288.888888-x - 5000
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5 4
X X 3
- + 5-.%
225 3
5 4
X X 3 2

+ 10.x - 150.-x + 1500-x - 5000

225 3
4 3 2
x-(x - 75-x + 1125.x - 47500)
4 3 2
X - 75.-x + 2250.-x - 33750.-x + 290000-x -
5 4
X X 3 1900-x
— + 5.% -
225
5 4
X X 2 11600-x
- + 10.x - 150-x + - 5000
225 3 9
5 4
0.004444444444.x - 0.3333333333-x +
5 4 3
| 0.004444444444.x - 0.3333333333:.x + 10-x -
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5/(225E1)
2 10
52(x)
3 f.#f'
H“\Mi 2 3 4 5 6 7 8 ?j’f _~10 1 12 13 14
\ '-/
—
-2 10*5

Deformacién maxima en la Tuz:
(d )
#43: SOLVE| — (81(x) = 0), x|
Ldx J
#44: x = 13.30727816 v x = -3.280781303 v x = 45.15451438 v x = 4.818988753
#45: 061(4.818988753)

626.0070256
#46: _

E.-I
Deformacioén en el voladizo:
#47: 082(L + Lv)

833.3333333
#48:

E-T
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