
ESTATICA Y RESISTENCIA DE MATERIALES
INGENIERIA INDUSTRIAL Y MECATRONICA

ALGUNOS EJEMPLOS DEL TP5!!!



!!



𝐴1 = 10𝑥3 = 30 𝑐𝑚2 𝑥𝑔1 = 5 𝑐𝑚 − 𝑦𝑔1 = 11.50 𝑐𝑚

𝐴2 = 10𝑥2 = 20 𝑐𝑚2 𝑥𝑔2 = 9 𝑐𝑚 − 𝑦𝑔2 = 5 𝑐𝑚

𝐴3 = 6𝑥2 = 12 𝑐𝑚2 𝑥𝑔3 = 13𝑐𝑚 − 𝑦𝑔3 = 1 𝑐𝑚

𝐴4 = 3𝑥2 = 6 𝑐𝑚2 𝑥𝑔4 = 15𝑐𝑚 − 𝑦𝑔4 = 3.50 𝑐𝑚

𝑋𝐺 =
30 ∗ 5 + 20 ∗ 9 + 12 ∗ 13 + (6 ∗ 15)

68𝑐𝑚2
= 8.50 𝑐𝑚

 𝐴𝑖 = 30 + 20 + 12 + 6 = 68 𝑐𝑚2

𝑌𝐺 =
30 ∗ 11.5 + 20 ∗ 5 + 12 ∗ 1 + (6 ∗ 3.50)

68𝑐𝑚2
= 7.03 𝑐𝑚

G



!!



𝐴1 = 10𝑥3 = 30 𝑐𝑚2 𝑥𝑔1 = 5 𝑐𝑚 − 𝑦𝑔1 = 11.50 𝑐𝑚

𝐴2 = 10𝑥2 = 20 𝑐𝑚2 𝑥𝑔2 = 9 𝑐𝑚 − 𝑦𝑔2 = 5 𝑐𝑚

𝐴3 = 10𝑥3 = 30 𝑐𝑚2 𝑥𝑔3 = 20𝑐𝑚 − 𝑦𝑔3 = 11.50 𝑐𝑚

𝐴4 = 10𝑥2 = 20 𝑐𝑚2 𝑥𝑔4 = 16𝑐𝑚 − 𝑦𝑔4 = 5.00 𝑐𝑚

 𝐴𝑖 = 30 + 20 + 30 + 20 = 100 𝑐𝑚2

𝑋𝐺 =
30 ∗ 5 + 20 ∗ 9 + 30 ∗ 20 + (20 ∗ 16)

100𝑐𝑚2
= 12.50 𝑐𝑚

𝑌𝐺 =
30 ∗ 11.5 + 20 ∗ 5 + 30 ∗ 11.5 + (20 ∗ 5)

100𝑐𝑚2
= 8.90 𝑐𝑚

G



𝑋𝐺 =
15𝑐𝑚

2
= 7.50 𝑐𝑚 𝑌𝐺 =

10 𝑐𝑚

3
= 3.33 𝑐𝑚

G





𝐴1 = 10𝑥2 = 20 𝑐𝑚2 𝑥𝑔1 = 5 𝑐𝑚 − 𝑦𝑔1 = 29 𝑐𝑚

𝐴2 = 28𝑥2 = 56 𝑐𝑚2 𝑥𝑔2 = 1 𝑐𝑚 − 𝑦𝑔2 = 15 𝑐𝑚

𝐴3 = 10𝑥2 = 20 𝑐𝑚2 𝑥𝑔3 = 5𝑐𝑚 − 𝑦𝑔3 = 1 𝑐𝑚

 𝐴𝑖 = 20 + 56 + 20 = 96 𝑐𝑚2

𝑋𝐺 =
20 ∗ 5 + 56 ∗ 1 + 20 ∗ 5

96𝑐𝑚2
= 2.67 𝑐𝑚

𝑌𝐺 =
20 ∗ 29 + 56 ∗ 15 + 20 ∗ 1

96𝑚2
= 15 𝑐𝑚

G

𝐴1 = 20 𝑐𝑚2 − 𝐼𝑥1 =
10𝑥23

12
= 6.67 - 𝐼𝑦1 =

2𝑥 103

12
= 166.67

𝑦𝑔1 = 29 − 15 = 14𝑐𝑚 − 𝑥𝑔1 = 5 − 2.66 = 2.34𝑐𝑚

𝐴2 = 56 𝑐𝑚2 − 𝐼𝑥2 =
2𝑥263

12
= 2929.33 - 𝐼𝑦2 =

26𝑥 23

12
= 17.33

𝑦𝑔2 = 15 − 15 = 0𝑐𝑚 − 𝑥𝑔2 = 2.67 − 1.00 = 1.67𝑐𝑚

𝐴3 = 20 𝑐𝑚2 − 𝐼𝑥1 =
10𝑥23

12
= 6.67 - 𝐼𝑦1 =

2𝑥 103

12
= 166.67

𝑦𝑔1 = 15 − 1 = 14𝑐𝑚 − 𝑥𝑔1 = 5 − 2.66 = 2.34𝑐𝑚



𝐴1 = 20 𝑐𝑚2 − 𝐼𝑥1 =
10𝑥23

12
= 6.67 - 𝐼𝑦1 =

2𝑥 103

12
= 166.67

𝑦𝑔1 = 29 − 15 = 14𝑐𝑚 − 𝑥𝑔1 = 5 − 2.66 = 2.34𝑐𝑚

𝐴2 = 56 𝑐𝑚2 − 𝐼𝑥2 =
2𝑥263

12
= 2929.33 - 𝐼𝑦2 =

26𝑥 23

12
= 17.33

𝑦𝑔2 = 15 − 15 = 0𝑐𝑚 − 𝑥𝑔2 = 2.67 − 1.00 = 1.67𝑐𝑚

𝐴3 = 20 𝑐𝑚2 − 𝐼𝑥1 =
10𝑥23

12
= 6.67 - 𝐼𝑦1 =

2𝑥 103

12
= 166.67

𝑦𝑔1 = 15 − 1 = 14𝑐𝑚 − 𝑥𝑔1 = 5 − 2.66 = 2.34𝑐𝑚

𝐼𝑥𝑥𝑔 = 6.67 + (20 ∗ 14
2) + 2929.33 + (56 ∗ 02) + 6.67 + (20 ∗ 142 = 𝟏𝟎𝟕𝟖𝟐. 𝟔𝟕 𝒄𝒎𝟒

𝐼𝑦𝑦𝑔 = 166.67 + (20 ∗ 2.34
2) + 17.33 + (56 ∗ 1.672) + 166.67 + (20 ∗ 2.342 = 𝟑𝟐𝟓𝟖. 𝟗𝟑 𝒄𝒎𝟒





𝐴1 = 15𝑥5 = 75 𝑐𝑚2 𝑥𝑔1 = 7.5 𝑐𝑚 − 𝑦𝑔1 = 27.5 𝑐𝑚

𝐴2 = 25𝑥7 = 175 𝑐𝑚2 𝑥𝑔2 = 11.5 𝑐𝑚 − 𝑦𝑔2 = 12.5 𝑐𝑚

𝐴3 = 8𝑥10 = 80 𝑐𝑚2 𝑥𝑔3 = 19𝑐𝑚 − 𝑦𝑔3 = 5 𝑐𝑚

 𝐴𝑖 = 75 + 175 + 80 = 330 𝑐𝑚2

𝑋𝐺 =
75 ∗ 7.5 + 175 ∗ 11.5 + 80 ∗ 19

330𝑐𝑚2
= 12.41 𝑐𝑚

𝑌𝐺 =
75 ∗ 27.5 + 175 ∗ 12.5 + 80 ∗ 5

330𝑚2
= 14.10 𝑐𝑚

G

𝐴1 = 75 𝑐𝑚2 − 𝐼𝑥1 =
15𝑥53

12
= 156.25 - 𝐼𝑦1 =

5𝑥 153

12
= 1406.25

𝑦𝑔1 = 27.5 − 14.10 = 13.4𝑐𝑚 − 𝑥𝑔1 = 12.41 − 7.50 = 4.91𝑐𝑚

𝐴2 = 175 𝑐𝑚2 − 𝐼𝑥2 =
7𝑥253

12
= 9114.58 - 𝐼𝑦2 =

25𝑥 7

12
= 714.58

𝑦𝑔2 = 12.41 − 11.5 = 0.91𝑐𝑚 − 𝑥𝑔2 = 14.10 − 12.50 = 1.60𝑐𝑚

𝐴3 = 80 𝑐𝑚2 − 𝐼𝑥1 =
8𝑥103

12
= 666.67 - 𝐼𝑦1 =

10𝑥 83

12
= 426.67

𝑦𝑔1 = 14.10 − 5 = 9.10𝑐𝑚 − 𝑥𝑔1 = 19 − 12.41 = 6.59𝑐𝑚



𝐼𝑥𝑥𝑔 = 156.25 + (75 ∗ 13.4
2) + 9114.58 + (175 ∗ 0.912) + 666.67 + (80 ∗ 9.102 = 𝟑𝟎𝟏𝟕𝟒. 𝟐𝟐 𝒄𝒎𝟒

𝐼𝑦𝑦𝑔 = 1406.25 + (75 ∗ 4.91
2) + 714.58 + (175 ∗ 6.592) + 426.67 + (80 ∗ 6.592 = 𝟏𝟓𝟒𝟐𝟗. 𝟕𝟕 𝒄𝒎𝟒

𝐴1 = 75 𝑐𝑚2 − 𝐼𝑥1 =
15𝑥53

12
= 156.25 - 𝐼𝑦1 =

5𝑥 153

12
= 1406.25

𝑦𝑔1 = 27.5 − 14.10 = 13.4𝑐𝑚 − 𝑥𝑔1 = 12.41 − 7.50 = 4.91𝑐𝑚

𝐴2 = 175 𝑐𝑚2 − 𝐼𝑥2 =
7𝑥253

12
= 9114.58 - 𝐼𝑦2 =

25𝑥 7

12
= 714.58

𝑦𝑔2 = 12.41 − 11.5 = 0.91𝑐𝑚 − 𝑥𝑔2 = 14.10 − 12.50 = 1.60𝑐𝑚

𝐴3 = 80 𝑐𝑚2 − 𝐼𝑥1 =
8𝑥103

12
= 666.67 - 𝐼𝑦1 =

10𝑥 83

12
= 426.67

𝑦𝑔1 = 14.10 − 5 = 9.10𝑐𝑚 − 𝑥𝑔1 = 19 − 12.41 = 6.59𝑐𝑚

Momento Centrifugo => 𝑰𝒙𝒚𝑮 = 𝑰𝒙𝟎𝒚𝟎 + 𝑨𝒊 ∗ 𝒙𝒊 ∗ 𝒚𝒊

𝐼𝑦𝑦𝑔 = 0 + (75 ∗ −4.91 13.4 ) + 0 + 175 ∗ (0.91)(−1.60)) + 0 + (80 ∗ (6.59)(−9.10) = −𝟗𝟗𝟖𝟔. 𝟖𝟕 𝒄𝒎
𝟒



𝐼𝑥𝑥𝑔 = 𝟑𝟎𝟏𝟕𝟒. 𝟐𝟐 𝒄𝒎
𝟒

𝐼𝑦𝑦𝑔 = 𝟏𝟓𝟒𝟐𝟗. 𝟕𝟕 𝒄𝒎
𝟒

𝐼𝑦𝑦𝑔 = −𝟗𝟗𝟖𝟔. 𝟖𝟕 𝒄𝒎
𝟒

𝐼𝑚𝑎𝑥 =
30174.22 + 15429.77

2
+ (
30174.22 − 15429.77

2
)2 + 9986.872 = 22801.99 + 12413.11 = 𝟑𝟓𝟐𝟏𝟓. 𝟏𝟗 𝒄𝒎𝟒

𝐼𝑚𝑖𝑛 =
30174.22+15429.77

2
− (

30174.22−15429.77

2
)2 + 9986.872 = 22801.99 − 12413.11 = 𝟏𝟎𝟑𝟖𝟖. 𝟖𝟖 𝒄𝒎𝟒

𝑡𝑔 2𝜃 = −
2 ∗ −9986.87

30174.22 − 15429.77
= 1.355 ⇒ 𝜽 = 𝟐𝟔. 𝟕𝟖°



CIRCULO DE MOHR
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CIRCULO DE LAND
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