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Δ
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𝐿
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𝑙𝑚

√𝑆𝑚]
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𝑡𝑐 = 0.0003245
𝐿0.77

𝑆0.385

1850

1900

1950

2000

2050

2100

0 150 262 312 424 630 950 1091 1191 1241 1291 1491 1811 1911 1961 2216 2266 2587 2637 3001 3566 3666 3847 3947 3967

El
ev

ac
ió

n
 (

m
sn

m
)

Longitud (m)

𝑆 = [
3967.04

81240.50
]
2

= 0.00238
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𝑡𝑐 = 0.0003245
(3967.04)0.77

(0.00238)0.385
= 1.958

𝑡𝑟 = 0.6𝑡𝑐

𝑡𝑟 = 0.6(1.958) = 1.175
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2
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−√𝑛𝑗 − 1 ≤ (𝑆 − 𝐶) ≤ √𝑛𝑗 − 1
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𝑡𝑑 =
𝑥1 − 𝑥2

[
𝑛1𝑆1

2 + 𝑛2𝑆2
2

𝑛1 + 𝑛2 − 2
(

1
𝑛1

+
1
𝑛2

)]

1
2

�̅�

𝑡𝑤 = (
𝑛𝑤(𝑛𝑗 − 2)

𝑛𝑗 − 𝑛𝑤[1 + (𝜏𝑤
𝑗)2]

)

1
2

|𝜏𝑤
𝑗|

𝜏60
𝑗 =

𝑥60̅̅ ̅̅ − �̅�

𝑆𝑥

𝜏30
𝑗 =

𝑥30̅̅ ̅̅ − �̅�

𝑆𝑥



66

�̅�

𝑆𝑥:

𝑥60̅̅ ̅̅ :
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τ τ
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𝑟𝑘 =
∑ (𝑥𝑖 − 𝑥)(𝑥𝑖+𝑘 − 𝑥)𝑛=𝑘

𝑖=1

∑ (𝑥𝑖 − 𝑥)2𝑛
𝑗=1

,  para 𝑟0 = 1  𝑦  𝑘 = 1,2, … ,
𝑛

3

𝑛

3

rk(95%) =
−1 ± 1.96√n − k − 1

n − k
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𝑁𝑎0 + 𝑎1Σ𝑥1 + 𝑎2Σ𝑥2 = Σ𝑦

𝑎0Σ𝑥1 + 𝑎1Σ(𝑥1)
2 + 𝑎2Σ(𝑥1𝑥2) = Σ(𝑥1𝑦)

𝑎0Σ𝑥2 + 𝑎1Σ(𝑥1𝑥2) + 𝑎2Σ(𝑥2)
2 = Σ(𝑥2𝑦)

𝑁

𝑥1

𝑥2

𝑦
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∙𝑎0 ∙𝑎1 ∙𝑎2
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∴  a1

∴  a2

𝑖 =
𝑘𝑇𝑟𝑚

𝑑𝑛

𝑖

𝑇𝑟

𝑑

𝑛 𝑎2

𝑚 𝑎1

𝑘 𝑎0

i =
1062.99 tr0.0732

d0.8601
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qp =
0.208A

tp

𝑞𝑝

𝐴

𝑡𝑝

tp =
de

2
+ tr

de = 2√tc ó bien de = tc para cuencas pequeñas

𝑡𝑟 = 0.6𝑡𝑐

𝑡𝑐 = 0.000325
𝐿0.77

𝑆0.385

𝑡𝑐
𝐿

𝑆
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𝑡𝑏 = 2.67 𝑡𝑝

qp = 0.533; tp = 2.153  ;  𝑡𝑐 = 1.958 ;  𝑡𝑟 = 1.175 ;  𝑡𝑏 = 5.750
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𝑃𝑜𝑙𝑎 = 2 𝛾𝑤  𝐻𝑜𝑙𝑎
2
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𝑣𝑖 = 
𝑞

(ℎ + 𝐻)
 

𝑝𝑖𝑤 = 2 𝛾𝑤  ℎ𝑣



𝑝𝑖𝑤 = 2 
𝛾𝑤  𝑣𝑖

2

2 𝑔
 =  

𝛾𝑤𝑣𝑖
2

𝑔

𝑃𝑑𝑤 = 2 𝛾𝑤  ℎ𝑣 𝐻 =  
𝛾𝑤  𝑣𝑖

2 𝐻

𝑔
 

𝑃𝑑𝑤 = 
𝛾𝑤   𝐻 𝑄2  

𝑔 𝐿2 (ℎ + 𝐻)2

𝑃𝑑𝑤 = 
4 𝛾𝑤  𝐻 ℎ3

𝑔  (ℎ + 𝐻)2

𝑃𝑑𝑤
′ = 𝛾𝑤  ℎ 𝐻

𝑃𝑤 = 𝛾𝑤 (
2ℎ + 𝐻

2
)  𝐻
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𝑧𝑤 = 
𝐻

3
 (

3ℎ + 𝐻

2ℎ + 𝐻
)
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8
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|  𝜎𝑐(𝑎𝑎)|  ≥  | 𝐹𝐷  𝛾𝑤  𝐻 −   𝐹𝑅 𝑓𝑡
′  | 
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|  𝜎𝑡 |  ≤  | 𝐹𝐷  𝛾𝑤  𝐻 −   𝐹𝑅 𝑓𝑡
′  | 
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