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ANEXO A: Representación de las cargas a lo largo del tiempo (ÁLABE) 

 

 

Curva Momento (Mx) vs Tiempo (T) 
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Curva Momento (My) vs Tiempo (T) 
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Curva Momento (Mz) vs Tiempo (T) 
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Curva Fuerza (Fx) vs Tiempo (T) 

 

 

 



VI 

 

 

 

Curva Fuerza (Fy) vs Tiempo (T) 
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Curva Fuerza (Fz) vs Tiempo (T) 
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ANEXO B: Representación de las cargas a lo largo del tiempo (IMPULSOR) 

 

 

Curva Momento (Mx) vs Tiempo (T) 
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Curva Momento (My) vs Tiempo (T) 
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Curva Momento (Mz) vs Tiempo (T) 
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Curva Fuerza (Fx) vs Tiempo (T) 
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Curva Fuerza (Fy) vs Tiempo (T) 
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Curva Fuerza (Fz) vs Tiempo (T) 
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ANEXO C: Fluctuación de esfuerzos máximos (ÁLABE) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

T 𝝈𝒑 

p = 0.25s Mpa 

1 19.59 

2 43.68 

3 20.03 

4 43.18 

5 19.92 

6 43.06 

7 16.67 

8 42.94 

9 19.72 

10 43.1 

11 19.54 

12 42.93 

13 19.3 

14 43.13 

15 18.72 

16 43.41 

17 18.69 

18 43.75 

19 18.76 

20 43.53 

21 19.14 

22 42.94 

23 20.05 

24 42.81 

25 19.82 

26 42.94 

27 19.49 

28 43.33 

29 19.01 

30 43.2 

31 19.01 

32 43.47 



XV 

 

 

ANEXO D: Características de tubería normalizada.  
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ANEXO E: Fluctuación de las cargas máximas (IMPULSOR) 

 

PARÁMETROS DE ENTRADA 

t Fuerza Momentos 

p = 0.083s 𝑭𝑿(N) Fy (N) Fz (N) Mx (N.m) My (N.m) Mz (N.m) 

1 255 3.0 6.0 -26.2 3.3 2.3 

2 258 0.0 -2.0 -26.5 -0.5 0.0 

3 251 3.0 6.5 -26.0 3.5 2.5 

4 259 -0.5 -2.5 -26.5 -1.0 -1.0 

5 248 3.0 7.0 -25.8 3.0 2.5 

6 259 -1.0 -3.0 -26.5 -1.0 -1.8 

7 247 3.0 7.5 -25.5 3.5 3.5 

8 259 -0.5 -2.5 -26.4 -1.0 -1.8 

9 246 4.0 8.0 -25.6 3.5 4.0 

10 258 -0.5 -2.5 -26.5 -1.0 -2.0 

11 246 4.0 8.0 -25.6 3.0 3.5 

12 259 -0.5 -2.5 -26.5 -1.0 -2.5 

13 245 5.0 8.5 -25.5 3.3 4.3 

14 258 0.0 -1.5 -26.5 -0.8 -2.3 

15 243 6.0 9.5 -25.5 3.0 4.8 

16 258 -0.5 -0.5 -26.6 -1.3 -2.5 

17 243 5.5 10.0 -25.4 2.3 4.5 

18 260 -1.0 0.0 -26.6 -1.5 -2.5 

19 243 5.0 10.0 -25.3 2.3 4.5 

20 262 -2.0 1.0 -26.7 -1.5 -2.3 

21 243 4.5 10.0 -25.2 1.5 4.3 

22 263 -3.0 1.5 -26.8 -2.3 -2.3 

23 240 3.0 9.5 -25.2 1.0 3.8 

24 264 -5.0 0.5 -26.8 -2.3 -2.8 

25 239 3.0 10.0 -25.1 1.0 3.3 

26 262 -5.5 2.5 -26.7 -2.8 -3.8 

27 238 2.0 11.0 -25 -0.3 3.0 

28 258 -7.0 3.0 -26.5 -3.8 -3.5 

29 238 1.0 10.5 -25 -0.8 2.3 

30 257 -8.5 3.0 -26.4 -4.0 -4.0 

31 238 1.0 10.0 -25 -0.3 1.8 

32 254 -9.0 3.5 -26.2 -4.0 -4.5 
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PARÁMETROS DE ENTRADA 

t Fuerza Momentos 

p = 0.083s Fx (N) Fy (N) Fz (N) Mx (N.m) My (N.m) Mz (N.m) 

33 236 0.0 10.0 -25 -0.8 1.5 

34 252 -10.0 4.0 -26 -4.5 -4.5 

35 235 -2.0 10.0 -24.9 -1.5 0.5 

36 250 -11.0 3.5 -25.9 -4.8 -4.5 

37 235 -2.5 10.0 -24.9 -1.3 0.0 

38 252 -11.5 3.5 -25.9 -5.0 -5.3 

39 236 -3.0 10.0 -25 -1.8 0.0 

40 253 -12.5 3.0 -25.9 -6.0 -5.0 

41 240 -4.0 10.0 -25.2 -1.8 -1.0 

42 256 -13.0 2.0 -26.2 -6.0 -5.3 

43 244 -4.0 10.0 -25.6 -1.3 -0.8 

44 259 -13.0 1.5 -26.4 -6.3 -5.3 

45 250 -3.5 10.0 -26 -1.3 -0.3 

46 261 -12.5 0.0 -26.6 -6.5 -5.0 

47 254 -2.5 9.5 -26.3 -1.0 0.0 

48 263 -12.0 -2.0 -26.8 -6.0 -5.0 

49 257 -1.0 8.5 -26.5 0.3 1.0 

50 265 -11.0 -3.0 -27.2 -5.0 -4.5 

51 258 0.5 8.0 -26.6 1.3 1.0 

52 268 -11.0 -5.0 -27.4 -5.0 -4.3 

53 257 1.0 6.5 -26.7 2.0 1.5 

54 270 -10.0 -6.5 -27.6 -4.0 -4.0 

55 256 2.0 6.0 -26.6 3.0 1.5 

56 270 -9.5 -6.5 -27.8 -3.8 -3.5 

57 253 2.5 6.5 -26.5 2.8 2.3 

58 265 -10.0 -7.0 -27.5 -4.5 -3.8 

59 250 3.0 6.5 -26.3 2.8 3.0 

60 260 -10.0 -7.5 -27.1 -4.5 -3.8 

61 247 4.0 6.0 -26.1 3.3 3.0 

62 254 -9.0 -7.0 -26.8 -4.3 -3.8 

63 245 4.5 8.0 -26 3.0 3.5 

64 250 -8.0 -7.5 -26.4 -4.5 -3.5 
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PARÁMETROS DE ENTRADA 

t Fuerza Momentos 

p = 0.083s Fx (N) Fy (N) Fz (N) Mx (N.m) My (N.m) Mz (N.m) 

65 244 4.5 8.0 -25.8 2.5 4.3 

66 249 -7.5 -8.0 -26.3 -4.5 -4.3 

67 241 5.0 8.0 -25.6 3.0 4.3 

68 249 -6.5 -7.5 -26.3 -3.5 -5.0 

69 239 5.0 8.5 -25.4 2.8 4.5 

70 250 -6.5 -7.0 -26.4 -4.0 -4.5 

71 238 5.0 8.0 -25.4 2.5 4.5 

72 248 -6.5 -7.0 -26.3 -3.5 -5.0 

73 239 6.0 7.5 -25.4 3.0 4.0 

74 248 -6.0 -6.0 -26.3 -3.0 -5.0 

75 240 5.5 7.5 -25.5 3.0 4.0 

76 250 -6.0 -5.0 -26.4 -3.5 -4.0 

77 242 5.0 7.5 -25.8 2.5 4.3 

78 253 -6.0 -4.0 -26.6 -3.5 -4.0 

79 243 4.5 7.5 -25.8 2.0 4.0 

80 256 -5.5 -2.0 -26.8 -3.5 -4.0 

81 244 3.0 8.0 -25.7 1.5 3.8 

82 257 -5.5 -1.5 -26.8 -4.0 -3.3 

83 245 2.0 8.0 -25.8 0.5 3.8 

84 257 -6.0 -1.0 -26.8 -5.0 -3.3 

85 244 3.0 8.5 -25.8 -0.3 3.3 

86 258 -5.5 0.0 -27 -5.5 -3.0 

87 243 3.0 9.0 -25.8 0.0 3.5 

88 260 -5.0 0.5 -27.1 -6.0 -2.3 

89 242 2.5 8.5 -25.8 -0.5 4.0 

90 262 -4.5 0.5 -27.3 -6.5 -2.3 

91 241 2.5 8.5 -25.7 -1.0 3.3 

92 266 -3.5 1.0 -27.6 -6.0 -2.5 

93 242 2.5 9.0 -25.7 -1.0 3.3 

94 268 -3.5 2.0 -27.7 -5.5 -2.0 

95 243 1.5 8.5 -25.8 -1.3 3.5 

96 270 -3.0 3.0 -27.9 -6.0 -2.0 
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ANEXO F: Fluctuación de las cargas máximas (BRIDA) 

 

PARÁMETROS DE ENTRADA 

t Esfuerzo normal   Esfuerzos cortantes   

p = 0.083s Fx (N) Fy (N) Fz (N) Mx (N.m) My (N.m) Mz (N.m) 

1 255 3.0 6.0 -26.2 16.4 -4.3 

2 258 0.0 -2.0 -26.5 -4.9 0.0 

3 251 3.0 6.5 -26 17.7 -4.1 

4 259 -0.5 -2.5 -26.5 -6.5 0.1 

5 248 3.0 7.0 -25.8 18.3 -4.1 

6 259 -1.0 -3.0 -26.5 -7.6 0.4 

7 247 3.0 7.5 -25.5 19.9 -3.1 

8 259 -0.5 -2.5 -26.4 -6.5 -0.7 

9 246 4.0 8.0 -25.6 21.0 -4.8 

10 258 -0.5 -2.5 -26.5 -6.5 -0.9 

11 246 4.0 8.0 -25.6 20.5 -5.3 

12 259 -0.5 -2.5 -26.5 -6.5 -1.4 

13 245 5.0 8.5 -25.5 21.9 -6.7 

14 258 0.0 -1.5 -26.5 -4.0 -2.3 

15 243 6.0 9.5 -25.5 23.8 -8.4 

16 258 -0.5 -0.5 -26.6 -2.3 -1.4 

17 243 5.5 10.0 -25.4 24.2 -7.5 

18 260 -1.0 0.0 -26.6 -1.5 -0.3 

19 243 5.0 10.0 -25.3 24.2 -6.5 

20 262 -2.0 1.0 -26.7 0.7 2.1 

21 243 4.5 10.0 -25.2 23.4 -5.6 

22 263 -3.0 1.5 -26.8 1.0 4.3 

23 240 3.0 9.5 -25.2 21.8 -2.8 

24 264 -5.0 0.5 -26.8 -1.2 8.2 

25 239 3.0 10.0 -25.1 22.9 -3.3 

26 262 -5.5 2.5 -26.7 2.7 8.3 

27 238 2.0 11.0 -25 23.8 -1.4 

28 258 -7.0 3.0 -26.5 2.8 11.8 

29 238 1.0 10.5 -25 22.2 0.1 

30 257 -8.5 3.0 -26.4 2.6 14.6 

31 238 1.0 10.0 -25 21.7 -0.4 

32 254 -9.0 3.5 -26.2 3.7 15.2 
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PARÁMETROS DE ENTRADA 

t Esfuerzo normal   Esfuerzos cortantes   

p = 0.083s Fx (N) Fy (N) Fz (N) Mx (N.m) My (N.m) Mz (N.m) 

33 236 0.0 10.0 -25 21.2 1.5 

34 252 -10.0 4.0 -26 4.3 17.4 

35 235 -2.0 10.0 -24.9 20.4 4.9 

36 250 -11.0 3.5 -25.9 2.9 19.6 

37 235 -2.5 10.0 -24.9 20.7 5.5 

38 252 -11.5 3.5 -25.9 2.7 19.9 

39 236 -3.0 10.0 -25 20.2 6.6 

40 253 -12.5 3.0 -25.9 0.6 22.4 

41 240 -4.0 10.0 -25.2 20.2 7.8 

42 256 -13.0 2.0 -26.2 -1.6 23.2 

43 244 -4.0 10.0 -25.6 20.7 8.0 

44 259 -13.0 1.5 -26.4 -3.0 23.2 

45 250 -3.5 10.0 -26 20.7 7.4 

46 261 -12.5 0.0 -26.6 -6.5 22.4 

47 254 -2.5 9.5 -26.3 19.8 5.5 

48 263 -12.0 -2.0 -26.8 -10.4 21.3 

49 257 -1.0 8.5 -26.5 18.9 3.2 

50 265 -11.0 -3.0 -27.2 -11.6 19.6 

51 258 0.5 8.0 -26.6 18.8 -0.1 

52 268 -11.0 -5.0 -27.4 -16.0 19.8 

53 257 1.0 6.5 -26.7 16.2 -0.7 

54 270 -10.0 -6.5 -27.6 -18.2 17.9 

55 256 2.0 6.0 -26.6 16.1 -2.9 

56 270 -9.5 -6.5 -27.8 -18.0 17.3 

57 253 2.5 6.5 -26.5 17.0 -3.2 

58 265 -10.0 -7.0 -27.5 -19.8 18.2 

59 250 3.0 6.5 -26.3 17.0 -3.6 

60 260 -10.0 -7.5 -27.1 -20.9 18.2 

61 247 4.0 6.0 -26.1 16.4 -5.8 

62 254 -9.0 -7.0 -26.8 -19.6 16.0 

63 245 4.5 8.0 -26 20.5 -6.4 

64 250 -8.0 -7.5 -26.4 -20.9 14.0 
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PARÁMETROS DE ENTRADA 

t Esfuerzo normal   Esfuerzos cortantes   

p = 0.083s Fx (N) Fy (N) Fz (N) Mx (N.m) My (N.m) Mz (N.m) 

65 244 4.5 8.0 -25.8 20.0 -5.6 

66 249 -7.5 -8.0 -26.3 -22.0 12.2 

67 241 5.0 8.0 -25.6 20.5 -6.7 

68 249 -6.5 -7.5 -26.3 -19.9 9.2 

69 239 5.0 8.5 -25.4 21.4 -6.5 

70 250 -6.5 -7.0 -26.4 -19.3 9.7 

71 238 5.0 8.0 -25.4 20.0 -6.5 

72 248 -6.5 -7.0 -26.3 -18.8 9.2 

73 239 6.0 7.5 -25.4 19.4 -9.1 

74 248 -6.0 -6.0 -26.3 -16.1 8.1 

75 240 5.5 7.5 -25.5 19.4 -8.0 

76 250 -6.0 -5.0 -26.4 -14.5 9.1 

77 242 5.0 7.5 -25.8 18.9 -6.7 

78 253 -6.0 -4.0 -26.6 -12.3 9.1 

79 243 4.5 7.5 -25.8 18.4 -5.9 

80 256 -5.5 -2.0 -26.8 -7.9 8.0 

81 244 3.0 8.0 -25.7 19.0 -2.8 

82 257 -5.5 -1.5 -26.8 -7.3 8.8 

83 245 2.0 8.0 -25.8 18.0 -0.6 

84 257 -6.0 -1.0 -26.8 -7.2 9.9 

85 244 3.0 8.5 -25.8 18.4 -3.3 

86 258 -5.5 0.0 -27 -5.5 9.0 

87 243 3.0 9.0 -25.8 19.7 -3.1 

88 260 -5.0 0.5 -27.1 -4.9 8.7 

89 242 2.5 8.5 -25.8 18.1 -1.5 

90 262 -4.5 0.5 -27.3 -5.4 7.6 

91 241 2.5 8.5 -25.7 17.6 -2.2 

92 266 -3.5 1.0 -27.6 -3.8 5.2 

93 242 2.5 9.0 -25.7 18.7 -2.2 

94 268 -3.5 2.0 -27.7 -1.1 5.7 

95 243 1.5 8.5 -25.8 17.4 0.2 

96 270 -3.0 3.0 -27.9 0.6 4.6 
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ANEXO G: Fluctuación de esfuerzos máximos (BRIDA) 

 

T 𝝈𝒑 

p = 0.083s Kpa 

1 1082.5 

2 500.2 

3 999.4 

4 547.5 

5 522.4 

6 748.3 

7 118.7 

8 811.6 

9 200.1 

10 744.3 

11 778.3 

12 578.6 

13 1245.1 

14 523.4 

15 1084.3 

16 568.5 

17 427.1 

18 647.2 

19 -27.9 

20 615.1 

21 155.2 

22 517.2 

23 711.4 

24 423.4 

25 1223.4 

26 708.7 

27 1181.3 

28 953.6 

29 635.7 

30 945.9 

31 113.8 

32 533.5 
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T 𝝈𝒑 

p = 0.083s Kpa 

33 111.2 

34 162.4 

35 500.2 

36 208.8 

37 1049.4 

38 707.1 

39 1202.6 

40 1173.2 

41 846.8 

42 1207.7 

43 253.4 

44 715.3 

45 41.9 

46 191.8 

47 483.9 

48 -13.7 

49 1038.3 

50 316.7 

51 1078.5 

52 886.5 

53 615.1 

54 1309.1 

55 211.2 

56 1127.2 

57 274.9 

58 474.9 

59 731.9 

60 -83.9 

61 1102.2 

62 97.1 

63 1034.2 

64 680.1 
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T 𝝈𝒑 

p = 0.083s Kpa 

65 480.3 

66 1225.1 

67 54.8 

68 1180.4 

69 213.9 

70 667.9 

71 810.9 

72 156.5 

73 1220.7 

74 191.4 

75 985.0 

76 653.0 

77 450.3 

78 1019.2 

79 116.2 

80 850.1 

81 221.0 

82 525.0 

83 651.3 

84 300.6 

85 1115.7 

86 483.2 

87 1060.0 

88 773.4 

89 593.6 

90 888.7 

91 185.2 

92 738.5 

93 220.2 

94 514.8 

95 628.1 

96 533.3 
 

 


