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Ejercicio N°2:

Calcular analiticamente las coordenadas del centro de gravedad de la siguiente figura

Jatos:
b, = 10cm h, = 3cm Yy
b, = Zcm h, = 10cm /N b,
I::I3 = 8cm h3 =2cm - - j
by = 2cm hy = 3cm = W
Z
/ _'___4
Solucion: = 2 / E[ i
Xe = 8,5cm //4 <| =
X
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y A1 =10x3 =30 cm?(xy; =5cm — y,, = 11.50 cm)
\ b, 2
- . A2 =10x2 =20 cm (xgz =9cm — Y4, =5 cm)
= V06
s A3 = 6x2 = 12 cm?(xy43 = 13cm — yg 3 = 1cm)
// =4
P g ):I _ A4 =3x2 = 6 cm?(xgy = 15cm — ygq = 3.50 cm)
A < ~
b2 b X ZAi:30+20+12+6:68cm2
3 '
(30%5)+(20%9) + (12 * 13) + (6 * 15)
G 68cm2 = 8.50cm
(30 % 11.5) + (20 % 5) + (12 1) + (6 « 3.50)
Yo =7.03cm

68cm?2



Ejercicio N°3:

Calcular analiticamente las coordenadas del centro de gravedad de la siguiente figura

Datos:
b, = 10cm h, = 3cm S=5cm
b, = Zcm h, = 10cm
by = 8cm hs = 2cm
by = 2cm hy = 3cm
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Solucion: /N b1 b1

Xe = 12,5cm . W
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Yo = 10,16cm
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A1 =10x3 =30 cm?(xy; =5cm — y,, = 11.50 cm)

- hz

N b1 b1
(77 ) g 274 E| A2 = 10x2 = 20 cm?(xy, = 9 cm — yg; = 5 cm)
L7
g ? G A3 = 10x3 = 30 cm?(xy3 = 20cm — y,5 = 11.50 cm)
ZRR7 =
A | U -~ ,
ba 4 bo X A4 =10x2 = 20 cm?(xyq = 16cm — ygq = 5.00 cm)

ZAi=30+20+30+20=100cm2

(30 %5) + (20 % 9) + (30 * 20) + (20 * 16)

= 12.
G 100cm?2 >0 cm
(30 * 11.5) + (20 % 5) + (30 * 11.5) + (20 * 5)
Yo = =890 cm
100cm?2



Ejercicio N°4:

Calcular analiticamente las coordenadas del centro de gravedad de la siguiente fiqura.

Datos:
h = 10cm y
b, = 15cm

Vg =3.33cm
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Ejercicio N°7:

Calcular los momentos de Inercia respecto de los egjes baricéntricos del perfil de |z
flgura.

Solucion: \ 10 cm
Jxxg = 10790,33cm

2cm
—-1—|-—

Jyye = 720,07cm’

30 cm
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10 cm A1 =10x2 =20cm?(xyy =5cm — yg =29 cm)
LI—I-r
] o
ﬁ A3 =10x2 = 20 cm?(xy3 = 5cm — yz3 = 1com)
]
- ? ZAi=20+56+20=96cm2
5| 7
= 7 (20 % 5) + (56 1) + (20 = 5)
;i: G G = Yy = 2.67 cm
7
/) (20 * 29) + (56 * 15) + (20 * 1)
Z r Yo = Sems =15cm
| B, S m
10cm A1=20cm? — Ly = 22 = 667 - I,; = Z2% = 166.67

Vg1 = (29 —15) = 14cm — x4 =5 — 2.66 = 2.34cm

_ 2 _2x263 _26x23
A2 =56cm* — I, = = 2929.33 - I, = 0 = 17.33

Vg2 = (15 —15) = 0cm — x4 = 2.67 — 1.00 = 1.67cm

10x23 2x 103

A3=20cm? — Ly = ——=6.67 - Iy = = 166.67

Yg1 = (A5—1) =14cm — x451 =5— 2.66 = 2.34cm




10x23 2x 103

Al =20cm? — [, = —— =667 - I,; = —— = 166.67
Vg1 = (29 —15) = 14cm — x4 = 5 — 2.66 = 2.34cm
_ 2 _2x263 _26x23

A2 =56cm* — I, = T 292933 - I, = TR 17.33

Vg2 = (15 —15) = 0cm — x4 = 2.67 — 1.00 = 1.67cm

10x23 2x 103
A3 =20 cm? — 1=, = 6.67 - =", = 166.67

Vg1 = (15 —1) = 14cm — x4y =5 — 2.66 = 2.34cm

Licg = [6.67 + (20 * 14%)] + [2929.33 + (56 * 02)] + [6.67 + (20 * 142] = 10782.67 cm*

xxg —

Iyg = [166.67 + (20 * 2.34%)] +[17.33 + (56 * 1.672)] + [166.67 + (20 * 2.34%] = 3258.93 cm*

y



Ejercicio N°9:

Calcular para el perfil de la figura la posicion de lo gjes principales de nercia v los
valores de los momentos maximos y minimos respecto de los ejes baricéntricos

Verificar los resultados obtenidos analiticamente, mediante la Circunsferencia de MOHR y de LAND
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A1 =15x5 =75 cm?(xyy = 7.5cm — y,q = 27.5 cm)
A2 = 25x7 =175 cm?(xg, = 11.5cm — y,, = 12.5 cm)

A3 = 8x10 = 80 cm?(xy3 = 19cm — yz3 =5cm)

ZAL' =75+ 175+ 80 = 330 cm2

25

10

~ (75%7.5)+ (175 % 11.5) + (80 = 19)

C 33002 = 1241 cm
3 (75 % 27.5) + (175 % 12.5) + (80 * 5) 1410
G~ 330m2 TR

3 3
Al =75cm? — Ly = = = 156.25 - L = ——= = 140625

Vg1 = (27.5 —14.10) = 13.4cm — x4 = 12.41 —7.50 = 491cm

_ 2 _ 7x253 _25x7
A2 =175cm* — I, = — = 9114.58 - I, = - = 714.58

Vg2 = (12.41 —11.5) = 0.91cm — x4, = 14.10 — 12.50 = 1.60cm

3 3
A3 =80cm? — Iy = - = 666.67 - L; = —— = 426.67

Vg1 = (1410 — 5) = 9.10cm — x4, =19 —12.41 = 6.59cm




3 3
Al =75cm? — [y = T = 156.25 - Iy = ——> = 140625

Vg1 = (27.5—14.10) = 13.4cm — x4 = 12.41 —7.50 = 4.91cm

3
A2 =175cm? — L, = 222 = 911458 - I, = == = 714.58

Vg2 = (12.41 —11.5) = 0.91cm — x4, = 14.10 — 12.50 = 1.60cm

8x103 10x 83

A3 =80cm? — L, = T 666.67 - 1,1 = = 426.67

Vg1 = (1410 — 5) = 9.10cm — x49 = 19 — 12.41 = 6.59cm

Lixg = [156.25 + (75 * 13.4%)] + [9114.58 + (175 * 0.912)] + [666.67 + (80 * 9.10%] = 30174.22 cm*

Iyg = [1406.25 + (75 * 4.912)] + [714.58 + (175 * 6.59%)] + [426.67 + (80  6.59%] = 15429.77 cm*

Momento Centrifugo => Iy, = Ixoy0 + AL * Xxi * yi

Iyyg = [0+ (75 * (—4.91)(13.4))] + [0 + 175 * (0.91)(=1.60))] + [0 + (80 * (6.59)(—9.10)] = —9986.87 cm*



Lixg = 30174.22 cm*

_ 4
Iyyg = 15429.77 cm

— 4
I,yg = —9986.87 cm

)2 +9986.872 = 22801.99 + 12413.11 = 35215.19 cm*

30174.22 + 15429.77 30174.22 — 15429.77
max = 2 + ( 2

)2 + 9986.872 = 22801.99 — 12413.11 = 10388.88 cm*

30174.224+15429.77 30174.22—15429.77
Imin = — (
2 2

tg 260 = 2+(7998687) 1355 = 6 = 26.78°
940 =~ 3017422 — 15429.77) _ - <0




CIRCULO DE MOHR
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CIRCULO DE LAND
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