EMI Cdlculo de Estructuras

Método de cortes en arcos (leyes en 0)
PORTICO

EMI - solucién paso a paso

Unidades de trabajo: L[m] F[kgf] M [kgfm] g[kgf/m] o[mm] E [kgf/ m?] A[m?] I[m?

1. Datos y clasificacion estatica
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Geometria, apoyos y cargas de la estructura analizada.

2. Reacciones en los apoyos
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Cilculo de Estructuras

Ar=20=0 .. (D)

Ay +Cy—130-20-20-20=0
Ay +Cy—190=0 .. (II)

6Cy — 520 —20—80 - 60 = 0
6C, —680=0 ... (Il
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Ay =76.67 C,=1133
Reacciones en los apoyos (kgf, kgfm).
3. Esfuerzos internos por barras (método de cortes)
Barra A-B 0 <x <2828 (m)
M(x) = =EMy + x (t X ZF), N(x)=-XF-t, V(x)=XF-n

Tramo 1: 0 < x <2.828

X
AFY = / (=7.071) dt = —7.071 x
0

X
1) _ _ 2
AM, —/0 (-5t)dt =-25x

TF(x) = Ay + AFY
=20+0
=20
SFy(x) = A, + AF
= 76.67 - 7.071 x
Nag(x) = —F - t
= —68.35+5x
VAB(JC) =XF'n
=40.07 - 5x

Moy (x) = ~AM + x (t x AF“)) = 2542

76.67
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Map(x) =Ayx — Ay (y - 4) + My, (x)
= 76.67 (0.7071 x) — 20 (0.7071 x) — 2.5 x2
=40.07x - 2.5
N(0) = —68.35 kgf
x=0(A) —{ V(0)=40.07 kgf
M(0) = 0 kgfm
N(2.828) = —54.21 kgt
x =2.828 — V(2.828) = 25.93 kgt
M(2.828) = 93.33 kegfm

Barra D-C 0<0 <7 (rad)
x(0)=4+2sin0, y(@)=4+2cosO, ds=RdO
M(0) = =XMc + (x —xc)LFy — (y — yc) ZFy
=-XMc +(2sin0) ZF, — (2 cos 0) LF,
N(0) = -XF -t = — [(cos 0) LF, + (- sin 0) LF, |
V(0) = ZF -n = (sin 0) LFy + (cos 0) LF

Tramo 1: 0 <0 < 7 (0° a 90°)

20 10-2=20

L

76.67

0
AFY = / (=20 sint) dt = —20 + 20 cos 0
0

AF

0
(yl) = / (—20 cost)dt = =20 sin O
0

TF(0) = Ay + AFY

=20+ (—20 + 20 cos 6)

=20 cos 0
£F,(6) = A, — 130 — 20 — 20 + AF}"

=76.67 — 130 — 20 — 20 — 20 sin 6

=-93.33-20 sin 0
Npc(0) = - [(cos 0) LF + (- sin 0) ZF, |

= -20-93.33 sin 0
Vpc(0) = (sin 0) ZFy + (cos 0) LF

= -93.33 cos O
M, (8) = (x = xc) AR — (y = yo) AFY — AMY) = —40 + 40 cos @
Mpc(8) = Ay x — Ay (y—4) =130 (x —4) =20 (x — 1) = 20 (x — 3) + My, (6)

=76.67 (4+2 sin0) — 20 (2 cos 6) — 130 (2 sin 6)

—20 (3+2 sin6) — 20 (1 + 2 sin 6) + (—40 + 40 cos 0)

=186.7 — 186.7 sin O
Tabulando 6 en el tramo:
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0 (rad) O (grados) N (kgf) V (kgf) M (kgfm) Punto

0 0° =20 -93.33 186.7 D
/6 30° -66.67 —80.83 93.33
/3 60° -100.8 —46.67 25.01
/2 90° -113.3 0 0 C

Barra B-D 0<x<2(m)
M(x) = -EMp + x (t X ZF), N(x)=-XF-t, V(x)=LF-n

Tramo 1: 0<x <2

20

76.67

X
AF = / (-10)dt = -10x
0

X
1 _ _ 2
AMy —/0 (-10t)dt = -5x

TF(x) = Ay + AFY
=20+0
=20
SFy(x) = Ay, — 20 + AFY"
=76.67—20—10x
=56.67 — 10 x
Npp(x) =—-XF-t
= -20
VBD(X) =2F-n
=56.67 —10x
My, (x) = —AMY + x (t X AF“)) = 522
Mpp(x) = Ay x — Ay (y—4) =20 (x = 1) + My, (x)
=76.67 (2+x)—20(2)—20 (1+x)-5x>
=93.33 +56.67 x — 5 x>
N(0) = —20 kgf
x=0(B)—>{ V(0)=56.67 kgf
M(0) = 93.33 kgfm
N(2) = —20 kgf
x=2(D)—>1{ V(2)=236.67kgf
M(2) = 186.7 kgfm

Diagramas de fuerzas internas

Esfuerzo axial N, fuerza cortante V' y momento flector M
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Diagrama de fuerza axial (N)
56.67

Nw
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Diagrama de fuerza cortante (V)

Diagrama de momento flector (M)
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