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ANEXO A: Representacion de las cargas a lo largo del tiempo (ALABE)
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ANEXO B: Representacion de las cargas a lo largo del tiempo (IMPULSOR)
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ANEXO C: Fluctuacion de esfuerzos maximos (ALABE)

T )

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
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ANEXO D: Caracteristicas de tuberia normalizada.

Tec n itu be rias Importadores - Distribuidores

LINE PIPE - TUBING - CASING
TUBERIA ACERO AL CARBON SCH 20, 30, 40, 80, 80, 120, 160
ASTM AS00 - ASTM AS3 - ASTM A106 - API 5L - GRADOS A, B, C, X42, X65, X80

40 10.29 683
Y 70 0.405° 1029 0215 546  0.095" 241 0.461
. 40 0540~ 1372 0364 925 0.088* 224 0625
e 80 0540 1372 0302 767 0119 302 0.804
40 0.675* 17.15  0.493" 12520081 231 0846
e 80 0675 17.15 043 1074 0426 320 1.101
40 0840~ 2134 0.622° 1580 0109 277 1265
. 80 0840~ 2134 0S54 1387 0147 373 1622
3 160 0840~ 2134 0466 1184 0167 475 1935
XXS 0.840%, 2134 025 640 0294" 747 2544
40 1050 2667 0824 2093 0.113" 287 1682
o 80 1050% 2667 074 1885 0.154" 391 2.188
e 160 1050~ 2667 0614 1580 0218 354 2.887
XS 1050 2667 0.434" 1102 0308 7.82 3631
40 1315 3340 1049 26.64 0133 338 2.500
. 80 1.315° 3340 09577 2431 0179" 455 3229
. 160 1315 3340 0815 2070 0250 635 4226
XXS 1315 3340 0599 1521 0.3S8" 909 5.446
40 1660 4216 1.380° 3505 0.140° 356 3378
Yajae 80 1660 4216 1278 3246 0491" | 485 4464
160 1660 42.16 1160 2946 0.250" 635 5595
XXS 1660 4216 08967 2276 0382 9.70 7.752
40 1900 4826 16107 4089 0.145° 368 4.084
80 1900 4826 415000 3810 0200 S.08 5.402
N 160 1900 4826 1338 3399 0281 714 7232
XXS 1.9007% 48.26 ©1.100° 2754  0.400"  10.16 9.538
40 2375 60.33 20677 5250 0.154" 391 5.435
80 23757 6033 1939 4925 0.218" 554 7471
= 160 2375 6033 1639 4290 0343 871 11.072
XxS 2375 6033 1503 3818 0436 11.07 13.437
40 2875 7303 2469 6271 0203" 5.16 8616
80 2875" 7303 2323 5900 0276  7.0% 11393
24z 160 2875 7303 2125° 5388 0375"0 953 14.896
XXS 2875° 7303 17717 4498 0882 14 20.386
40 3500° 8890 3068 7793 0216  5.40 11.280

= [80 3500~ 8390 2.000° 7386 _0300" _ 7.62 15258 | <::I
160 3500 8890 2625 6668 0438 1113 21310
X0 3500 8890, 23000 5842 0600" 15.24 27.647
40 4000 10160 3548 90.12 0226 574 13.557
80 4000 10160 & 3.364" 8545 0318" 808 18617

e 160 4.000° 101.60

XXS 4000 10160 2728 6529 0636° 16.15 32.906

PBX. #571360 1019 - FAX.+5712375425 - FUO 457 317 439 7442
Cra 259 12B-27 - Bogota D.C. - Colombia - Suramerica
www.tecnituberias.com

Info@tecniuberias com
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ANEXO E: Fluctuacién de las cargas maximas (IMPULSOR)

PARAMETROS 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 33 2.3
2 258 0.0 -2.0 -26.5 -0.5 0.0
3 251 3.0 6.5 -26.0 35 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 33 43
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 33
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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PARAMETROS 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 33 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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PARAMETROS 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 33
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
920 262 -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: Fluctuacion de las cargas méximas (BRIDA)

PARAMETROS 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 -26.2 164 -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 -25.5 219 -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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PARAMETROS 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 4.3 174
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
a4 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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PARAMETROS 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: Fluctuacion de esfuerzos maximos (BRIDA)

T o,
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 oy
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 2534
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 oy
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
920 888.7
91 185.2
92 738.5
93 220.2
94 514.8
95 628.1
96 533.3




