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<político= de toma de decisiones y arreglar la finalización del proyecto.



 

 

 

 



 

 

 

 

 



 

 

 

 



 

 





 

 

 

 

 







 

 

 

 

 – –
 

 

 

 

 



 

 

 

 



–

http://www.cfe.gob.mx/paginas/home.aspx
http://www.opanoticias.com/actualidad/asi-sera-el-desvio-del-rio-magdalena-en-el-quimbo_12899
http://www.opanoticias.com/actualidad/asi-sera-el-desvio-del-rio-magdalena-en-el-quimbo_12899
http://www.microsiervos.com/archivo/mundoreal/presas-embalses-madrid.html
http://www.microsiervos.com/archivo/mundoreal/presas-embalses-madrid.html
http://www.sagarpa.gob.mx/desarrolloRural/Documents/fichasCOUSSA/Presas%20de%20tierra%20compactada.pdf
http://www.sagarpa.gob.mx/desarrolloRural/Documents/fichasCOUSSA/Presas%20de%20tierra%20compactada.pdf






concepto <presa= y se expone la clasificación de las 







 







Según la relación de esbeltez β:

βg1
0.6fβ<1
0.3fβ<0.6
β<0.3



 

 

 





 

 

 

 

 

 

 

 



 

 

 





 

 

 

 





 

 

 

 

 



 

 

 

 



ċĀýĀċĀ
ą� = ýĀĈĀ → ĈĀ = ą� ýĀ⁄

ċ1 + Ĉ122ĕ = ċĀ + ĈĀ22ĕ + (Ĉ1 2 ĈĀ)22ĕ
Ĉ1 = ąāċ1þā

ċ1 + Ĉ1ĈĀĕ = ċĀ + ĈĀ2ĕ

ċ2 + Ĉ222ĕ = ċ1 + Ĉ122ĕ
Ĉ2 = ą�ý2

ý2 ċ2



 

 

 ăā/ċā/ Ĉā/
āā/ = ċā/ + Ĉā/22ĕ

Ą = Ă2 2 Ăą
Đā

Ą + Č = ċā + Ĉā22ĕ
Ĉā = ăā/ċāĐā



ċā ĈāĂÿ = ăā/√ĕċā
Ăÿ

čā = ċā2 (21 + :1 + 8Ăÿ2)
Ċā = ăā/čāĐā

āā = čā + Ċā22ĕ
āā > āā/ + (Ĉā/ 2 Ċā)22ĕ

Č
āā = āā/ + (Ĉā/ 2 Ċā)22ĕ
āā < āā/ + (Ĉā/ 2 Ċā)22ĕ

Č = 0



 

 Ĕ Ą
 

 Đđ ă� ċ�Ĉ�
č + Ċ22ĕ = ċ� + Ĉ�22ĕ + (Ĉ� 2 Ċ)22ĕ + Č

Ċ = ă�čĐā

č + ĊĈ�ĕ = ċ� + Ĉ�2ĕ + Č
č Ċ

ā = č + Ċ22ĕ
ă� Đā

ċā = :[ă�Đā ]2 1ĕ3

ċĂ = 1.1ċā



ĈĂ = ă�ċĂĐā
āĂ = ċĂ + ĈĂ22ĕ

&/ = (ĈĂ 2 Ċ)22ĕ
Ĕ Ĕ = ā + &/ 2 (ā + Č)

Ą = 2(Ĕ + Č)
Č Đ đ

Đ = 4.5čāđ = 1.5Č
Ăĉ = Ăą + Ĕ

ă� Ă2′ = Ăĉ + āĂ



ă�Ă2′
/ā = Ă2 2 Ăĉ + &þ

&þ
Ă2 ăā/ďā/

ďā/ = Ą 2 [Ą3/2 2 3ăā/2√2ĕ(0.68)Đā]2/3

Ą = Ă2 2 Ăĉ
 

 (č)
 (ďā/)
 

 

ąÿ = ąā/ 2 ą�
ąā ċÿąÿĄ� Ą� = Ă2′ 2 Ăă



Ă2′ Ăă
Ą� = ċ + Ċ22ĕ

Ĉ = ąÿþāċ
Ăÿ = Ĉ√ĕċ

č = ċ2 (21 + :1 + 8Ăÿ2)
č >> ċ

ďÿ ďÿ = ąÿ0.55þā√2ĕ(Ą� 2 ċÿ)
/ā /ā = Ą� 2 ďÿ + &þ

&þ
 

 (ď�)
ąÿ = ą� 2 ăā/



ąÿ ċÿ

ĄĀ = Ă2 2 Ăă

ĈĀ = ąÿĄĀþā
Ĉÿ = ąÿċÿþā

ĄĀ + ĈĀ22ĕ = ċÿ + Ĉÿ22ĕ + (ĈāĀ 2 Ĉÿ)22ĕ
ĈāĀ



ĈāĀ = Ĉÿ + :2ĕ(ĄĀ 2 ċÿ) + ĈĀ2 2 Ĉÿ2

ďāĀ = ąÿþāĈāĀ

Ą� ċÿ⁄
 





ą = 4.17ċ2.15

ċ = 0.0024þ2

ý = 13.608ċ1.5

ą� = 200 ÿ3/ą ąā/ = 65 ÿ3/ą ąā = 50ÿ3/ąă� = 15 ÿ3/ą ăā/ = 10 ÿ3/ą

 ą� = 200 ÿ3/ą
ċĀ = [ 2004.17]1/2.15 = 6.05 ÿ

þ = √6.05/0.0024 = 50.21 ÿ
ý = 13.608(6.05)1.5 = 202.56 ÿ2

ĈĀ = 200202.56 = 0.99 ÿ/ą



þā = 4(6.0) = 24.0 ÿ
 ċ1 Ĉ1

Ĉ1 = 200ċ124.0
ċ1 + Ĉ1(0.99)9.81 = 6.05 + (0.99)29.81 = 6.15 ÿ

ċ1 = 6.01 ÿ Ĉ1 = 1.387 ÿ/ą
 ċ2 Ĉ2ċ2 = 6.06 ÿ ý2 = 13.608 (6.06)1.5 = 203.00 ÿ

Ĉ2 = 200203 = 0.99 ÿ/ą
ċ2 + Ĉ2219.62 = 6.06 + (0.99)219.62 = 6.11 ÿ

ċ1 + Ĉ1219.62 = 6.01 + 1.38719.62 = 6.11 ÿ
 



 

 

 Đā ăā/ = 10 ÿ3/ąċā/ = 1.31 ÿ Ĉā/ = 1.78 ÿ/ą
ā = 1.31 + 1.78219.62 = 1.47 ÿ

Ą = 6.06 2 3.00 = 3.06 ÿĐā = 4.00 ÿ
Đā Č = 0

3.06 + 0 = ċā + Ĉā219.62
Ĉā = 10ċā4ċ = 0.34 ÿ Ĉā = 7.35 ÿ/ą

Ăÿ = 7.35√9.81(0.34) = 4.02

čā = 0.342 (21 + :1 + 8(4.02)2 ) = 1.77 ÿ
Ċā = 104(1.77) = 1.41 ÿ/ą



āā = 1.77 + 1.41219.62 = 1.87 ÿ
āā/ = 1.47 ÿ

āā/ + (Ĉā/ 2 Ċā)22ĕ = 1.47 + (1.78 2 1.41)219.62 = 1.48 < āā 
Č = 0.47 ÿ

3.06 + 0.47 = ċā + Ĉā219.62
Ĉā = 10ċā4ċā = 0.31 ÿ Ĉā = 7.94 ÿ/ą

Ăÿ = 7.94√9.81(0.31) = 4.55

čā = 0.312 (21 + :1 + 8(4.55)2 ) = 1.86 ÿ
Ċā = 104(1.86) = 1.34 ÿ/ą

āā = 1.86 + 1.34219.62 = 1.95 ÿ
āā/ + (Ĉā/ 2 Ċā)22ĕ + Č = 1.47 + (1.78 2 1.34)219.62 + 0.47 = 1.95 = āā

Č = 0.47Č = 1.15(0.47) = 0.55 ÿ.



 

 Ĕ Ąă� = 15 ÿ3/ąċ� = 1.63 ÿ Ĉ� = 1.98 ÿ/ą
Ċ = 15č4

č + Ċ1.989.81 = 1.83 + (1.98)29.81 + 0.55
č = 2.24 ÿ Ċ = 1.67 ÿ/ą

ā = 2.24 + 1.67219.62 = 2.38 ÿ
ċā = :[154 ]2 19.813 = 1.13 ÿ

ċĂ = 1.1(1.13) = 1.25 ÿ
ĈĂ = 154(1.25) = 3 ÿ/ą

āĂ = 1.25 + 3219.62 = 1.71 ÿ
&/ = (3 2 1.67)219.62 = 0.09 ÿ

Ĕ = 2.38 + 0.09 2 (1.71 2 0.55) = 0.21 ÿ



Ą = 2(0.21 + 0.55) = 1.5 ÿ
 (Đ)(đ)

Đ = 4.5(1.86) = 8.40 ÿđ = 1.5(0.55) = 0.85 ÿ
Ăĉ = 3.00 + 0.21 = 3.21 ÿ
Ă2′ = 3.21 + 1.71 = 4.92 ÿ

/ā = 6.06 2 3.21 + 0.30 = 3.15 ÿ
Ą = 6.06 2 3.21 = 2.85 ÿ

ďā/ = 2.85 2 [2.8532 2 3(10)2:19.62(0.68)(4)]23 = 0.52 ÿ
 

 

ąÿ = 65 2 15 = 50 ÿ3/ąąā



ċÿ = ( 504.17)1/2.15 = 3.18 ÿ
4.92 = ċ + Ċ219.62Ĉ = 5024ċċ = 0.22 ÿ Ĉ = 9.61 ÿ/ą

Ăÿ = 9.61:0.22 ∗ 9.81 = 6.54
č = 0.222 (21 + :1 + 8(6.54)2 ) = 1.93 ≪ 3.18

 

ďÿ = 500.55(24)√19.62(4.92 2 3.18) = 0.65 ÿ
/ā = 4.92 2 0.65 + 0.30 = 4.60 ÿ

 

 (ď�)
ąÿ = 200 2 10 = 190 ÿ3/ą 



ċÿ = ( 1904.17)1/2.15 = 5.91 ÿ

ĄĀ = 6.06 2 0 = 6.06 ÿ
ċ = 0.78ÿ Ĉ = 10.22 ÿ/ą

Ăÿ = 10.22:0.78 ∗ 9.81 = 3.69
č = 0.782 (21 + :1 + 8(3.69)2 ) = 3.70 ≪ 5.91 = ċÿ

ĈĀ = 1906.06 ∗ 24 = 1.31 ÿ/ą
Ĉÿ = 1905.91 ∗ 24 = 1.34 ÿ/ą

ĈāĀ = 1.34 + :19.62(6.06 2 5.91) + (1.31)2 2 (1.34)2 = 3.03ÿ/ą
ďāĀ = 19024 ∗ 3.03 = 2.61 ÿ



 

þý = 54 2 (24 + (3 ∗ 1.5))2 = 12.75 ÿ

 

 

 

 



 

máximo en el río será N29= 4.92 m.
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l concepto <sedimento= y se exponen los procesos que 





 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 



 

 

 

 

 

 

 

 



�Ā = ċĀĊĀÿĀ = �Āĕ�Ā́ = �Ā 2 �
�: Ąēąā ēąĂēđíĔÿđā Ēēþ ďĕćď.ćĀ = �Ā� = ÿĀÿ

�Ā �Ā

 ĀÿĀþÿÿÿý = [6� Ċā]1/3 Ċā
 ĀāÿÿĀÿĂĀ = 0.90ĀÿĀþÿÿÿý



 

 

 



ćĂ = đ:ďĐ
ćĂ =1 ćĂ < 1

� = [ĊāĊĀ ]1/3

Ċā:ĊĀ:

� = ĀÿĀþÿÿÿýď



� = [[Đď]2 đĐ]1/3

� = 1 � < 1

ÿā = ď + Đ2đÿý = đĐÿý = ďĐ



� = [43 1ÿ� (�Ā 2 �� ) ĕĀ]1/2

�Ā � ĕ Āÿ�
Ć� = �ĀĈ

Ĉ ÿ�Ć�



 ÿ�
 �
 Ć�
 ÿ�
 Đ ĒĐ Ē

ÿ� = 24Ć�
Ć� f 0.1Ć� f 1



ÿ�
� = 118Ĉ (�Ā 2 �� ) ĕĀ2

Ć� < 800 ÿ� 1,000 < Ć� < 10,000ÿ� ÿ� = 24Ć� [1 + 0.150Ć�0.687]

� = [23 (�Ā 2 �� ) ĕĀ + 36Ĉ2Ā2 ]1/2 2 6ĈĀ

Ă� = [ 2&3 (1 + 12Ć�)]1/2

Ă� = �√ĕĀ
Ć� = �ĀĈ

Ā g 2ÿÿ
� = 0.805√ĕ&Ā



&

(ćĂ)ćĂ = 0.7

 



�/�� �ÿ
–
–

–

–
–

Ā ć0ĂĄ
ĂĄ = ĉ√ĕĒĉ Ē

 

 

 

 

 

 



 

 

 

 

 

 Con curvas <superficiales=, cambian con el tiempo.
 

 

 

 

 

 



Ă = �Ă þ Ē
ć = 0.003634 ā20.38ąþ20.32ąþ ā

ć = 0.003634 ā20.38ąþ20.32

þ = 4.75ą0.527
Ē = 0.266ą0.333

þ = 43.7ā20.39ąþ0.38
Ē = 0.514ā0.342ąþ0.29



 

 

Ă = þĒ = 255ā21.08

ą�ĀĀĂ



þĒ ā�ą ć
ą j þ, Ē, ā�ć

ą�Ā j þ, ć, ā�Ē, Ą
Ă j þĒ j ąā

ą�Ā āĄ ā�



ą+ j þ+, Ē+, ā�+ , ć2ą2 j þ2, Ē2, ā�2 , ć+ą�Ā+ j þ+, Ē2, ā�+, ć+ , Ą2ą�Ā2 j þ2, Ē+, ā�2, ć2 , Ą+Ă+ j þ Ē⁄ j ą2, ā2

 

 



ć = ( ÿ2.44) ą20.25
ć ÿą

ÿ = 0.0017
indica que el río será <meandrante=; si está sobre la recta, entonces ÿ = 0.01
<trenzado=. En caso de que el punto quede entre las dos l

ā� = 1935ąþ0.34ā20.74Ą = 0.94ā0.25
ā� = 166ąþ0.46



 ā� = 53.6ąþ0.5 = 6.06þā� = 153.4ąþ0.5 = 17.38þ
 ā� = 46.0ąþ0.5 = 11.45þā� = 102.0ąþ0.5 = 27.30þ

Ą = ĀāĀĕ. Ć/ďþĉēĕĀāĀĕ. Ĉďþþē ā Ēē āĀĒď
–
–

ĈāĄĆćāąÿĒďĒ = ĀāĀĕ. Ć/ďþĉēĕ 2 ĀāĀĕ. ĈďþþēĀāĀĕ. Ĉďþþē ā Ēē āĀĒď ∗ 100

–
–
–



Ēþÿ� = �Ēÿþ
Ēþÿ� Ēÿþ�∞� �

&Ď
&Ď = ĉ2 þĕ Ą



&Ď ĉ ĕĄþ

 

 

 



–

http://www.guiaambiental.com.ar/conocimiento-ciencias-de-la-tierra-fases-del-suelo.html
http://www.guiaambiental.com.ar/conocimiento-ciencias-de-la-tierra-fases-del-suelo.html












 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

ýć = 1421.8(ýđ)20.229ýć ýđ
 ýć = 0.292Ą + 0.474Ą 2 0.118Ă + 2.452ýć ĄĄ



Ă
 

ýć = 19465(Ą/Ā) + 14.29Ąą 2 604.8ýć Ą/Ā
Ąą

ý = 224.2 Ć ÿ ćĀ ÿ Ąý
 

Ć = [∑(1.213 + 0.890 log ąĀ)(ąĀĈĀ)]ą30173.6
ĆąĀ
ĈĀą30 Ć Ć

Ć1 = 0.5(Ć) + 0.35Ċć ÿĂć1/3



Ć1Ć āą30ĊćÿĂć
 ÿ

 ć Ā
ćĀ

ćĀ = [ Č22.13]þ (0.065 + 0.045 ć + 0.00065 ć2)



Č ććÿ

 



 Ą

ý, ćĀ, ÿ Ą Ć
Ćĉ = 9.05 (Ċ ąĂ)0.56Ċ ąĂĆĉ ÿ



 (Ā1) (ÿ1)
 (Ā2) (ÿ2)
 

(Ā3, ÿ3, Ā5, ÿ5, Ā10 , ÿ10, Ā15, ÿ15)
 

Ć5 = Āÿ 2 1.64 ÿÿĆ16 = Āÿ 2 1 ÿÿĆ25 = Āÿ 2 0.675 ÿÿĆ50 = ĀÿĆ75 = Āÿ + 0.675 ÿÿĆ84 = Āÿ + 1 ÿÿĆ95 = Āÿ + 1.64 ÿÿ

ÿ, ćĀ, ÿ Ą





ÿāć = 100(ýć/āĈ)ýć āĈ ýćāĈ = ý
 log ÿāć = 1.9354 2 0.1419 log ý

ÿāćý



 

ÿāć = ÿāć1 ∗ (ý1/ý)0.2
ÿāćÿāć1ýý1



 

 

 

 

 

 

para proteger de la erosión por viento. En muchos casos se emplean <fajas de 
protección=, en el control de cárcavas o en suelos con pendientes pronun
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. Calcular el aporte de sedimentos en el sitio <S= donde se piensa ubicar una 

 

 

 





Ċ = 0.513 Ċ 106 ÿ3

Ċ = 0.009 ÿ = 9 ÿÿ

ýć = 57 (ýÿ2) ∗ 762 ÿ3 ýÿ2⁄ 2 ď = 43,434 ÿ3

ýć = 1,421.8(57)20.229 = 563.3 ÿ3 ýÿ2⁄ 2 ďýć = 57 ∗ 563.3 = 32,108 ÿ3 ď⁄

Ă = 17 ∗ 100(57 2 17) = 42.5ýć = 0.292(800) + 0.474(80) 2 0.118(42.5)(100) + 2.452ýć = 269 ÿ3 ýÿ2⁄ 2 ď ýć = 57 ∗ 269 = 15,333 ÿ3 ď⁄  



 

ą30 = 18þþ30þÿÿ = 36ÿÿ//
(1.213 + 0.890 ∗ log(3)) ∗ (3 ∗ 0.333) = 1.64(1.213 + 0.890 ∗ log(6)) ∗ (6 ∗ 0.167) = 1.91(1.213 + 0.890 ∗ log(48)) ∗ (48 ∗ 0.167) = 21.72(1.213 + 0.890 ∗ log(36)) ∗ (36 ∗ 0.167) = 15.62(1.213 + 0.890 ∗ log(24)) ∗ (24 ∗ 0.167) = 9.79(1.213 + 0.890 ∗ log(12)) ∗ (12 ∗ 0.167) = 4.36(1.213 + 0.890 ∗ log(24)) ∗ (24 ∗ 0.083) = 4.86(1.213 + 0.890 ∗ log(24)) ∗ (24 ∗ 0.250) = 14.65



Ć = (74.55) ∗ 36173.6 = 15.46 āąć
Ć = 15.45 ∗ 1.702 (Ă /⁄ ) = 26.31 (Ă /⁄ )Ć = 26.31 ∗ 10 = 263.10 (Ă /⁄ )

Ć1 = 0.5(26.31) + 0.35(9)(4.5)13 = 13.6 + 5.2 = 18.36(Ă /⁄ )Ć1 = 183.6(Ă /⁄ )
 

ÿ = 0.25(0.32) + 0.6(0.25) + 0.15(0.42) = 0.293ÿ)0.293 ∗ 0.1317( )0.039ýĕ 2 ýĕ 2 / Ă 2 ÿ3⁄
 

ćĀ = [ 30022.13]20.3 (0.065 + 0.045(2) + 0.0065(2)2) = 0.40
ćĀ = [ 10022.13]20.5 (0.065 + 0.045(10) + 0.0065(10)2) = 2.48
ćĀ = [ 5022.13]20.5 (0.065 + 0.045(15) + 0.0065(15)2) = 3.31

ćĀ = 0.4(0.6) + 2.48(0.3) + 3.31(0.15) = 0.43
 

ÿ = 0.6(0.3) + (0.3)(0.84) + (0.1)(0.001) = 0.43



 Ą =1 ýĕ ÿ2⁄
 ý = Ć ÿ ćĀ ÿ ĄĆ = 263.1ý = 263.1 ∗ 0.039 ∗ 1.48 ∗ 0.43 ∗ 1 = 6.53 ýĕ ÿ2⁄ý = 6,530 ĆāĀ ÿ2⁄� = 1.6  ĆāĀ ÿ3⁄

ý = 6,5301.6 = 4,081 ÿ3 ýÿ2⁄
ý = 4,081 ∗ 57 = 232,617 ÿ3ý = 232,617 ∗ 50 = 11.63 Ċ 106 ÿ3

Ć = 183.6ý = 183.6 ∗ 0.039 ∗ 1.48 ∗ 0.43 ∗ 1 = 4.56 ýĕ ÿ2⁄ý = 4,560 ĆāĀ ÿ2⁄� = 1.6  ĆāĀ ÿ3⁄
ý = 4,5601.6 = 2,850 ÿ3 ýÿ2⁄

ý = 2,850 ∗ 57 = 162,450 ÿ3ý = 162,450 ∗ 50 = 8.122 Ċ 106 ÿ3

Ćĉ = 9.05((0.513 ∗ 106)(71.25))0.56 = 155,551 Ă 2 /ď /⁄ý = 155,551,∗ 0.39 ∗ 1.48 ∗ 0.43 ∗ 1 = 38,607 ĆāĀ



ý = 38,607 ∗ 10 = 386,070 ĆāĀý = 50 ∗ 38,607 = 19.304 Ċ 106 ĆāĀ1.6  ĆāĀ ÿ3⁄
ý = 9.304 � 1061.6 = 12.065 Ċ 106 ÿ3

 log ÿāć = 1.9354 2 0.1419 log(10 ∗ 57) = 35.0% = 0.35
 ÿāć = 21% = 0.21
 

ÿāć = 18(25.889 57⁄ )0.2 = 15.37% = 0.1537
ÿāć = 0.24 = 24%

ýć = 1.529 Ċ 106 ÿ3
ýć = ÿāć ∗ ýýć = 2.791 Ċ 106 ÿ3

ýć = 1.949 Ċ 106 ÿ3
ýć = 2.896 Ċ 106 ÿ3

ýć = 2.545 Ċ 106 ÿ3
 ć = 2% Ā = 100 ÿ.ćĀ = (100 22.13⁄ )0.3(0.065 + (0.045(2) + 0.0065(2)2) = 0.285



ćĀ = 0.4(0.6) + 0.285(0.3) + 3.3(0.15) = 0.822
 

Ą = 0.3
Ą = 0.1(1) + 0.3(0.3) + 0.6(1) = 0.79

 ý = 263.1 ∗ 0.039 ∗ 0.822 ∗ 0.43 ∗ 0.79 = 2.87 ýĕ ÿ2⁄ý = 2.87 Ċ 103  ĆāĀ ÿ2⁄
ý = 2.87 Ċ 1031.6 = 1,794 ÿ3 ýÿ2⁄

ý = 1,794 ∗ 57 = 102,258 ÿ3 ý = 102,258 ∗ 50 = 5.113 Ċ 106ÿ3 

ýć = 0.24 ∗ 5112 Ċ 106ÿ3 = 1.227 Ċ 106ÿ3 106ÿ3













 

 

 

ĕ� = �Āă�
ĕ� ýĕ Ĕ ą ∗ ÿ⁄ Ă ą ∗ ÿ⁄ă� ÿ3 ą ∗ ÿ⁄

Ċ� = ă�Đ&Ć(1 2 Ā) = ĕ�Đ&Ć�Ā(1 2 Ā) = ą�&Ć(1 2 Ā) = ă�&Ć�Ā(1 2 Ā)



ă� , ĕ�
ą� , ă�
&ĆĊ� &ĆĀĐ

ē = Ā1 2 Ā Ā = ē1 + ē
Ċ� = ă�Đ&Ć(1 2 ē) = ĕ�Đ&Ć�Ā (1 2 ē) = ą�&Ć(1 2 ē) = ă�&Ć�Ā (1 2 ē)

ĕ�′ĕ�′ = �Ā 2 ��Ā ĕ� = ÿĀ 2 ÿÿĀ ĕ� = ćĀ 2 1ćĀ ĕ�
ĕ�′ = (�Ā 2 �)ă� = (ÿĀ 2 ÿ)ĕă�

�Ā , �ÿĀ , ÿĕćĀ



ćĀ = �Ā� = ÿĀÿ
0.8Đ ă� = 0.8 Đ ĕ�ą� = 0.8 Đ ă�

þþþ
þþ = Đ + þ2

 ĕ� ă� ă� ą�
 ĕ�ÿ ă�ÿ ă�ÿ ą�ÿ
 ĕ�Ā ă�Ā ă�Ā ą�Ā
 ĕ� ă� ă� ą�
 ĕÿ ăÿ ăÿ ąÿ
 ĕĀ ăĀ ăĀ ąĀ

ĕĀ = ĕ� + ĕ�ĀĕĀ = ĕ� + ĕ�ÿ + ĕ�ĕÿ = ĕ� + ĕ�ĀĕĀ = ĕÿ + ĕ�



ĕ�Ā = ĕ� + ĕ�ÿĕÿ = ĕ�ÿ + ĕ�





 



ĕ�ĕ� ĕ�ĀĕĀĕ�Āĕ� ĕ�Āĕ�ÿĕ�ÿ ĕ�
ĕ�Āĕ�ÿ ĕ�ĕ�ÿĕ�ÿ ÿ�ÿĕ� ĕ�Ā

ĕ�ÿ ĕ�
ĕ�Ā

ĕ� = 0
ĕ� ĕ�Ā



 Āþ Ā50
 

 

 

þ Ē⁄ g 40
 

 

 

 

 

 

 

 

 



&= �Ā 2 �� = ÿĀ 2 ÿÿ = ćĀ 2 1
�Ā , � � =1,000 = 9,810ÿĀ , ÿćĀ

�Ā = �Ćć = ÿĕĆć
ćĆ þ g 40Ē

�Ā = �Ēć = ÿĕĒć
Ć j ĒĒþ

ĉ∗ = (�Āÿ )1/2 = √ĕĆć = √ĕĒć
ĕ

� = Ă1(ĕ&Ā)0.5



Ă1 = (23 + 36 ā2ĕ&Ā3)0.5 2 (36 ā2ĕ&Ā3)0.5

Āā
Ā∗ = Ā (ĕΔā2 )1/3 = Ā [(�Ā 2 �)ĕ�ā2 ]1/3 = Ā [(ÿĀ 2 ÿ)ĕÿā2 ]1/3

Ć = Ċ ĀāĊ �, ĉ, ĉ∗Ā Ē, Ć, Āĉ∗ā Ā
Ć∗ = ĉ∗āĀā = Ā√ĕĆāćāĉ∗ā �Ā�∗ = �Ā(�Ā 2 �)Ā = �Ćć(�Ā 2 �)Ā = ĆćΔĀ = Ćć(ćĀ 2 1)Ā



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



(ăĀ)
Φ∗ = ăĀĀ50[ĕΔĀ50]1/2

Ā50Δĕ
Φ∗ = 8(ÿ�∗ 2 �ā∗)3/2



ÿ�∗
�ā∗ �ā∗ = 0.0047

Φ∗ = ( 140Ā) �0ć∗Ĕ (�ā�0) 1�Ā:ĕΔĀ503 Ā f 0.025
Φ∗ = �0ć∗Ĕ (�ā�0) 1�Ā:ĕΔĀ503 Ā > 0.025



Āć∗�0

<O

=,

<T

=,











 



 

 

 

 

 

–



–

–

–

–

 

Función h9(P) y tirantes relativos Po.



h’(P) 

Ą = Ăýāă 2 āþēĈ.  āíĀÿÿďć = ĊāþćÿēĀ Ēē ąēĒÿÿēĀĆāąÿ = ÿďĂďđÿĒďĒ Ēēþ Ĉďąā ď ćĀď đÿēĄĆď ēþēĈďđÿóĀ (ÿ)

Columna 8. Valores de h9(P) 

/′(Ą) = ć 2 ÿĄ ∗ ý = ÿāþćÿĀď 5ÿāþćÿĀď 7 ĄĀčĀčĀ = ĄĀĄ



āþēĈ(č) = āþēĈ. ÿíĀÿÿď + čĀ
 

Σ =

Σ =

(čĀ)



(ÿ1)
ÿ1

ď = ÿĄþ(1 2 Ą)ÿ



Ċ = (ý1 + ý2)Ā2
ý1 ċ ý2
Ā

ÿ2ÿ2 = ÿ1 ( ćć1)
ćć1 ÿ2 ć ć1

 

ć = ýĀ(Ą 2 čĀ) + ĊĀ
ćýĀ



Ą
čĀ ćĊĀ čĀ

 

 

 

 čĀ – – ýĀĊĀ ć
čĀ čĀ ýĀ ĊĀ

 



čĀýĀ

čĀ Ċ = ýĀ(/ 2 čĀ) + ĊĀ
čĀ ýĀ ĊĀ/ čĀ

 

 –
–

capacidades (OA, OB, OC, …, )
 

 

 Se multiplican OA, OB, OC, … por R, y se obtienen Oa, Ob, Oc, … 
 Uniendo a, b, c,…, etc. se obtiene la nueva curva elevaciones –



 

 

 

 



 

āĆ = 100 [1 2 11 + ÿ(2.1 ∗ 103) (ÿý)]
āĆÿýÿ



ċĂ = ċĀ + 0.4343ÿ [( ĂĂ 2 1) ln(Ă) 2 1]
ċĂċĀÿ



ċĈ = ċ1Č1 + (ċ2 + ÿ2 log Ĉ)Č2 + (ċ3 + ÿ3 log Ĉ)Č3
ċĈ: Peso específico del sedimento después de <T= ċ1, ċ2, ċ3
ÿ1, ÿ2, ÿ3Č1, Č2, Č3Ĉ



 (� < 0.02ÿÿ)



 

 

 

 



č = 0.185 + 1.3 (ă2ĕ′)1/3

čăĕ´
ĕċ, ċ2 –

ċ2 = ċ + ÿą(1 2 ċ/ċą), ċąÿą
Ĉÿ = č2Đ2ąćā



ĈÿĐąćā
Ā = : 2 ąĐ ćā :Ĉđ(Ĉď)(Ĉđ)

ċ = [ 2 ą2ÿ2Đ2 ċ2 2 ċċ2 ćā]1/3

Ċ = ÿ [ċ2 2 ċċ2 ċ2 ćā]1/2

ÿċĊ



ÿÿ+1&Čÿ+1 = Ąÿÿ ∑ &Čÿÿ
0 2 ÿÿ+1 ∑ &Čÿÿ

0&Čÿ+1 = ÿ (ċÿ+12 )1/2 [ ÿÿ+1 (1 2 ċċą)ċ + ÿÿ+1 (1 2 ċċą)]1/2 ćā1/2&Ć
ÿ ē ÿ + 1ÿÿ,ÿ+1&Čÿ,ÿ+1 Āÿ+1 2 Āÿ = &Čÿ+1Ą = 0.8

 ΣΔČÿ
 ÿÿ
 ÿ
 



 

 

 

 

 

 



 

 

 

 

 

 

 

 



capacidad y que sea posible <desperdiciar= una cantidad importante de agua para 

http://won.sdsu.edu/protected92/first_project_report_080229_spanish.html












 







 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

 

para proteger de la erosión por viento. En muchos casos se emplean <fajas de 
protección=, en el control de cárcavas o en suelos con pendientes pronun
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