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𝒉𝒊𝒏𝒊𝒄𝒊𝒂𝒍 = 𝟔𝟎, 𝟑 𝒄𝒎



ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 60,3 𝑐𝑚

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 60,3 𝑐𝑚



ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 60,3 𝑐𝑚

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 60,3 𝑐𝑚

i
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𝒉𝒊𝒏𝒊𝒄𝒊𝒂𝒍 = 𝟔𝟗, 𝟒 𝒄𝒎



ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 69,4 𝑐𝑚
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 𝒉 = 𝟎 𝒄𝒎



ℎ = 0 𝑐𝑚

ℎ = 0 𝑐𝑚
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 𝒉 = 𝟕𝟑, 𝟓 𝒄𝒎
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𝒉𝒊𝒏𝒊𝒄𝒊𝒂𝒍 = 𝟔𝟎, 𝟑 𝒄𝒎

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 60,3 𝑐𝑚
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ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 69,4 𝑐𝑚
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𝒉𝒊𝒏𝒊𝒄𝒊𝒂𝒍 = 𝟕𝟑, 𝟏 𝒄𝒎



ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 73,1 𝑐𝑚
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 

 

 

 

 
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o 

o 

o 

o 
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( )h cm ( )M kg ( )oM kg 1( )M kg 2

1( )k kg s ( )oh cm 1( )h cm ( )T s ( )f Hz

T f

d

1A

dS



1X XdA S 1Y YdA S

( )T s 1% 3% 5% 1% 3% 5%

1X XdA S 1Y YdA S

( )T s 1% 3% 5% 1% 3% 5%

d

d

d

( )h cm 1% 3% 5%



d

d

( )h cm 1% 3% 5%

1%

0.5%

d

( )h cm Sismo ( )Housnerd cm exp ( )erimentald cm Diferencia

Housnerd experimentald







 

( )H m /H D iC ( )iT s ( )if Hz sK ( )cT s ( )cf Hz





 

 

 



 𝒉 = 𝟏𝟑, 𝟕 𝒄𝒎

ℎ = 13,7 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 13,7 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 13,7 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷



 𝒉 = 𝟐𝟑, 𝟎 𝒄𝒎

ℎ = 23,0 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 23,0 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 23,0 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷



 𝒉 = 𝟑𝟑, 𝟖 𝒄𝒎

ℎ = 33,8 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 33,8 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 33,8 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷



 𝒉 = 𝟒𝟔, 𝟎 𝒄𝒎

ℎ = 46,0 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 46,0 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 46,0 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷



 𝒉 = 𝟓𝟓, 𝟗 𝒄𝒎

ℎ = 55,9 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 55,9 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 55,9 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷



 𝒉 = 𝟔𝟐, 𝟑 𝒄𝒎

ℎ = 62,3 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 62,3 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 62,3 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷



 𝒉 = 𝟕𝟑, 𝟏 𝒄𝒎

ℎ = 73,1 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 73,1 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 73,1 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷



 𝒉 = 𝟕𝟑, 𝟓 𝒄𝒎

ℎ = 73,5 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 73,5 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 73,5 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷



 

 𝒉 = 𝟎 𝒄𝒎

ℎ = 0 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 0 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 0 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷



 𝒉 = 𝟏𝟎, 𝟓 𝒄𝒎

ℎ = 10,5 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 10,5 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 10,5 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷



 𝒉 = 𝟐𝟎, 𝟐 𝒄𝒎

ℎ = 20,2 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 20,2 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 20,2 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷



 𝒉 = 𝟑𝟏, 𝟓 𝒄𝒎

ℎ = 31,5 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 31,5 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 31,5 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷



 𝒉 = 𝟒𝟎, 𝟓 𝒄𝒎

ℎ = 40,5 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 40,5 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 40,5 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷



 𝒉 = 𝟓𝟎, 𝟑 𝒄𝒎

ℎ = 50,3 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 50,3 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 50,3 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷



 𝒉 = 𝟔𝟎, 𝟏 𝒄𝒎

ℎ = 60,1 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 60,1 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 60,1 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷



 𝒉 = 𝟔𝟖, 𝟑 𝒄𝒎

ℎ = 68,3 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 68,3 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷

ℎ = 68,3 𝑐𝑚

𝜷 𝜷 𝜷 𝜷 𝜷
𝜷



 

 

 

 

 

 

 



 𝒉𝒊𝒏𝒊𝒄𝒊𝒂𝒍 = 𝟖𝟎, 𝟑 𝒄𝒎

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 80,3 𝑐𝑚



ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 =

80,3 𝑐𝑚

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 =

80,3 𝑐𝑚



ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 80,3 𝑐𝑚

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 =

80,3 𝑐𝑚



ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 =

80,3 𝑐𝑚



 𝒉𝒊𝒏𝒊𝒄𝒊𝒂𝒍 = 𝟔𝟐, 𝟑 𝒄𝒎

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 62,3 𝑐𝑚



ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 =

62,3 𝑐𝑚

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 =

62,3 𝑐𝑚



ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 =

62,3 𝑐𝑚



ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 62,3 𝑐𝑚

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 =

62,3 𝑐𝑚



ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 =

62,3 𝑐𝑚



 𝒉𝒊𝒏𝒊𝒄𝒊𝒂𝒍 = 𝟔𝟎, 𝟏 𝒄𝒎

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 60,1 𝑐𝑚



ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 =

60,1 𝑐𝑚

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 =

60,1 𝑐𝑚



ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 =

60,1 𝑐𝑚



ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 60,1 𝑐𝑚

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 =

60,1 𝑐𝑚



ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 =

60,1 𝑐𝑚



 𝒉𝒊𝒏𝒊𝒄𝒊𝒂𝒍 = 𝟔𝟕, 𝟐 𝒄𝒎

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 67,2 𝑐𝑚



ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 =

67,2 𝑐𝑚

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 =

67,2 𝑐𝑚



ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 =

67,2 𝑐𝑚



ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 67,2 𝑐𝑚

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 =

67,2 𝑐𝑚



ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 =

67,2 𝑐𝑚



 

 𝒉 = 𝟎 𝒄𝒎

ℎ = 0 𝑐𝑚



ℎ = 0 𝑐𝑚

ℎ = 0 𝑐𝑚



ℎ = 0 𝑐𝑚



ℎ = 0 𝑐𝑚

ℎ = 0 𝑐𝑚



ℎ = 0 𝑐𝑚



 𝒉 = 𝟏𝟑, 𝟕 𝒄𝒎

ℎ = 13,7 𝑐𝑚



ℎ = 13,7 𝑐𝑚

ℎ = 13,7 𝑐𝑚



ℎ = 13,7 𝑐𝑚



ℎ = 13,7 𝑐𝑚

ℎ = 13,7 𝑐𝑚



ℎ =

13,7 𝑐𝑚



 𝒉 = 𝟒𝟓, 𝟕 𝒄𝒎

ℎ = 45,7 𝑐𝑚



ℎ = 45,7 𝑐𝑚

ℎ = 45,7 𝑐𝑚



ℎ = 45,7 𝑐𝑚



ℎ = 45,7 𝑐𝑚

ℎ = 45,7 𝑐𝑚



ℎ =

45,7 𝑐𝑚



 𝒉 = 𝟒𝟔, 𝟎 𝒄𝒎

ℎ = 46,0 𝑐𝑚



ℎ = 46,0 𝑐𝑚

ℎ = 46,0 𝑐𝑚



ℎ = 46,0 𝑐𝑚



ℎ = 46,0 𝑐𝑚

ℎ = 46,0 𝑐𝑚



ℎ =

46,0 𝑐𝑚



 𝒉 = 𝟓𝟗, 𝟎 𝒄𝒎

ℎ = 59,0 𝑐𝑚



ℎ = 59,0 𝑐𝑚

ℎ = 59,0 𝑐𝑚



ℎ = 59,0 𝑐𝑚



ℎ = 59,0 𝑐𝑚

ℎ = 59,0 𝑐𝑚



ℎ =

59,0 𝑐𝑚



 

𝐡𝐚𝐠𝐮𝐚 (𝐜𝐦) 𝐕𝐨𝐥 (𝐥𝐭𝐬) 𝐭𝐠𝐞𝐧𝐞𝐫𝐚𝐥 (𝐬) 𝐭𝐫𝐞𝐠𝐢𝐬𝐭𝐫𝐨(𝐬) 𝐅𝐫𝐞𝐜𝐮𝐞𝐧𝐜𝐢𝐚𝐬 (𝐇𝐳)

𝐡𝐚𝐠𝐮𝐚 (𝐜𝐦) 𝐕𝐨𝐥 (𝐥𝐭𝐬) 𝐭𝐠𝐞𝐧𝐞𝐫𝐚𝐥 (𝐬) 𝐭𝐫𝐞𝐠𝐢𝐬𝐭𝐫𝐨(𝐬) 𝐅𝐫𝐞𝐜𝐮𝐞𝐧𝐜𝐢𝐚𝐬 (𝐇𝐳)



𝐡𝐚𝐠𝐮𝐚 (𝐜𝐦) 𝐕𝐨𝐥 (𝐥𝐭𝐬) 𝐭𝐠𝐞𝐧𝐞𝐫𝐚𝐥 (𝐬) 𝐭𝐫𝐞𝐠𝐢𝐬𝐭𝐫𝐨(𝐬) 𝐅𝐫𝐞𝐜𝐮𝐞𝐧𝐜𝐢𝐚𝐬 (𝐇𝐳)

𝐡𝐚𝐠𝐮𝐚 (𝐜𝐦) 𝐕𝐨𝐥 (𝐥𝐭𝐬) 𝐭𝐠𝐞𝐧𝐞𝐫𝐚𝐥 (𝐬) 𝐭𝐫𝐞𝐠𝐢𝐬𝐭𝐫𝐨(𝐬) 𝐅𝐫𝐞𝐜𝐮𝐞𝐧𝐜𝐢𝐚𝐬 (𝐇𝐳)



𝐡𝐚𝐠𝐮𝐚 (𝐜𝐦) 𝐕𝐨𝐥 (𝐥𝐭𝐬) 𝐭𝐠𝐞𝐧𝐞𝐫𝐚𝐥 (𝐬) 𝐭𝐫𝐞𝐠𝐢𝐬𝐭𝐫𝐨(𝐬) 𝐅𝐫𝐞𝐜𝐮𝐞𝐧𝐜𝐢𝐚𝐬 (𝐇𝐳)

𝐡𝐚𝐠𝐮𝐚 (𝐜𝐦) 𝐕𝐨𝐥 (𝐥𝐭𝐬) 𝐭𝐠𝐞𝐧𝐞𝐫𝐚𝐥 (𝐬) 𝐭𝐫𝐞𝐠𝐢𝐬𝐭𝐫𝐨(𝐬) 𝐅𝐫𝐞𝐜𝐮𝐞𝐧𝐜𝐢𝐚𝐬 (𝐇𝐳)



 

 

 𝒉𝒊𝒏𝒊𝒄𝒊𝒂𝒍 = 𝟖𝟎, 𝟑 𝒄𝒎

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 80,3 𝑐𝑚

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 =

80,3 𝑐𝑚



 𝒉𝒊𝒏𝒊𝒄𝒊𝒂𝒍 = 𝟔𝟐, 𝟑 𝒄𝒎

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 62,3 𝑐𝑚

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 62,3 𝑐𝑚



ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 62,3 𝑐𝑚

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 62,3 𝑐𝑚



 𝒉𝒊𝒏𝒊𝒄𝒊𝒂𝒍 = 𝟔𝟎, 𝟏 𝒄𝒎

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 60,1 𝑐𝑚

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 60,1 𝑐𝑚



 𝒉𝒊𝒏𝒊𝒄𝒊𝒂𝒍 = 𝟔𝟕, 𝟐 𝒄𝒎

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 67,2 𝑐𝑚

ℎ𝑖𝑛𝑖𝑐𝑖𝑎𝑙 = 67,2 𝑐𝑚



 






