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38001

CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C23-P1] at the stage of [CS12]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
34 I 359.22 0.14 1.00 -2.05 -2.63 0.99
34 J 323.04 0.14 1.00 -2.68 -1.18 0.99

The Loss of tendon group [C24-P1] at the stage of [CS12]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefé)éssrztrcl)r:]l?)age Eizxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
7 I 312.78 0.13 1.00 -2.62 -0.82 0.99
7 J 368.66 0.14 1.00 -2.10 -3.05 0.99
8 I 368.66 0.12 1.00 -1.75 -3.05 0.99
8 J 367.44 0.12 1.00 -1.51 -3.00 0.99
9 I 367.44 0.11 1.00 -1.28 -3.00 0.99
9 J 365.95 0.10 1.00 -1.11 -2.93 0.99
10 I 365.95 0.10 1.00 -1.05 -2.93 0.99
10 J 362.73 0.09 1.00 -0.91 -2.79 0.99
11 I 362.73 0.09 1.00 -0.81 -2.79 0.99
11 J 361.54 0.08 1.00 -0.72 -2.73 0.99
12 I 361.54 0.08 1.00 -0.69 -2.73 0.99
12 J 357.15 0.08 1.00 -0.62 -2.54 0.99
13 I 357.15 0.08 1.00 -0.58 -2.54 0.99
13 J 356.22 0.07 1.00 -0.54 -2.50 0.99
14 I 356.22 0.08 1.00 -0.55 -2.50 0.99
14 J 351.90 0.07 1.00 -0.51 -2.32 0.99
15 I 351.90 0.07 1.00 -0.48 -2.32 0.99
15 J 350.97 0.06 1.00 -0.44 -2.28 0.99
16 I 350.97 0.07 1.00 -0.44 -2.28 0.99
16 J 350.05 0.06 1.00 -0.41 -2.24 0.99
17 I 350.05 0.07 1.00 -0.44 -2.24 0.99
17 J 345.81 0.06 1.00 -0.41 -2.06 0.99
18 I 345.81 0.05 1.00 -0.30 -2.06 0.99
18 J 345.30 0.05 1.00 -0.29 -2.04 0.99
19 I 345.30 0.01 1.00 -0.10 -2.04 0.99
19 J 345.16 0.01 1.00 -0.10 -2.04 0.99
20 I 345.16 0.05 1.00 -0.28 -2.04 0.99
20 J 344.73 0.05 1.00 -0.26 -2.02 0.99
21 I 344.73 0.05 1.00 -0.27 -2.02 0.99
21 J 344.30 0.05 1.00 -0.29 -2.00 0.99
22 I 344.20 0.01 1.00 -0.10 -2.00 0.99
22 J 344.24 0.01 1.00 -0.11 -2.00 0.99
23 I 344.24 0.05 1.00 -0.29 -2.00 0.99
23 J 344.24 0.05 1.00 -0.30 -2.00 0.99
24 I 344.25 0.06 1.00 -0.42 -2.00 0.99
24 J 345.16 0.07 1.00 -0.45 -2.04 0.99
25 I 345.16 0.06 1.00 -0.41 -2.04 0.99
25 J 349.39 0.07 1.00 -0.44 -2.21 0.99
26 I 349.39 0.07 1.00 -0.45 -2.21 0.99
26 J 350.31 0.07 1.00 -0.48 -2.25 0.99
27 I 350.31 0.07 1.00 -0.52 -2.25 0.99
27 J 351.23 0.07 1.00 -0.56 -2.29 0.99
28 I 351.23 0.07 1.00 -0.54 -2.29 0.99
28 J 355.55 0.08 1.00 -0.59 -2.47 0.99
29 I 355.55 0.08 1.00 -0.63 -2.47 0.99
29 J 356.48 0.08 1.00 -0.69 -2.51 0.99
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38002

CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C24-P1] at the stage of [CS12]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
30 | 356.48 0.08 1.00 -0.72 -2.51 0.99
30 J 361.09 0.09 1.00 -0.82 -2.71 0.99
31 I 361.09 0.09 1.00 -0.92 -2.71 0.99
31 J 362.28 0.10 1.00 -1.05 -2.77 0.99
32 | 362.28 0.10 1.00 -1.11 -2.77 0.99
32 J 366.97 0.11 1.00 -1.28 -2.98 0.99
33 I 366.97 0.12 1.00 -1.54 -2.98 0.99
33 J 359.22 0.12 1.00 -1.75 -2.63 0.99
34 | 359.22 0.14 1.00 -2.05 -2.63 0.99
34 J 323.01 0.14 1.00 -2.68 -1.18 0.99

The Loss of tendon group [C25-P1] at the stage of [CS13]

Force (After ' Elastic Force(Elastic Lpss)/ Creep/Shrinkage | Relaxation Force(After All Los:s)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
6 I 306.76 0.13 1.00 -2.58 -0.62 0.99
6 J 359.50 0.14 1.00 -1.97 -2.64 0.99
7 I 359.50 0.12 1.00 -1.70 -2.64 0.99
7 J 358.32 0.11 1.00 -1.44 -2.59 0.99
8 I 358.32 0.11 1.00 -1.26 -2.59 0.99
8 J 357.14 0.10 1.00 -1.07 -2.54 0.99
9 I 357.14 0.10 1.00 -0.95 -2.54 0.99
9 J 355.68 0.09 1.00 -0.81 -2.48 0.99
10 I 355.68 0.09 1.00 -0.80 -2.48 0.99
10 J 352.55 0.08 1.00 -0.69 -2.34 0.99
11 I 352.55 0.08 1.00 -0.64 -2.34 0.99
11 J 351.40 0.08 1.00 -0.56 -2.29 0.99
12 | 351.40 0.08 1.00 -0.56 -2.29 0.99
12 J 347.14 0.07 1.00 -0.50 -2.12 0.99
13 I 347.14 0.07 1.00 -0.46 -2.12 0.99
13 J 346.23 0.06 1.00 -0.42 -2.08 0.99
14 I 346.23 0.07 1.00 -0.46 -2.08 0.99
14 J 342.03 0.06 1.00 -0.43 -1.91 0.99
15 | 342.03 0.06 1.00 -0.40 -1.91 0.99
15 J 341.13 0.06 1.00 -0.37 -1.87 0.99
16 I 341.13 0.06 1.00 -0.37 -1.87 0.99
16 J 340.24 0.06 1.00 -0.35 -1.84 0.99
17 | 340.24 0.06 1.00 -0.39 -1.84 0.99
17 J 336.11 0.06 1.00 -0.36 -1.67 0.99
18 I 336.11 0.05 1.00 -0.27 -1.67 0.99
18 J 335.61 0.04 1.00 -0.26 -1.65 0.99
19 I 335.61 0.01 1.00 -0.09 -1.65 0.99
19 J 335.48 0.01 1.00 -0.09 -1.65 0.99
20 | 335.48 0.04 1.00 -0.25 -1.65 0.99
20 J 335.06 0.04 1.00 -0.23 -1.63 0.99
21 I 335.06 0.04 1.00 -0.24 -1.63 0.99
21 J 334.64 0.04 1.00 -0.26 -1.62 0.99
22 | 334.64 0.01 1.00 -0.09 -1.62 0.99
22 J 331.41 0.01 1.00 -0.09 -1.49 1.00
23 I 331.41 0.04 1.00 -0.26 -1.49 0.99
23 J 331.41 0.05 1.00 -0.27 -1.49 0.99
24 | 331.37 0.05 1.00 -0.37 -1.49 0.99
24 J 332.24 0.06 1.00 -0.39 -1.52 0.99
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8003

CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C25-P1] at the stage of [CS13]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
25 I 332.24 0.05 1.00 -0.34 -1.52 0.99
25 J 336.32 0.06 1.00 -0.37 -1.68 0.99
26 I 336.32 0.06 1.00 -0.38 -1.68 0.99
26 J 337.21 0.06 1.00 -0.41 -1.72 0.99
27 I 337.21 0.06 1.00 -0.43 -1.72 0.99
27 J 338.09 0.07 1.00 -0.47 -1.75 0.99
28 I 338.09 0.06 1.00 -0.42 -1.75 0.99
28 J 342.24 0.07 1.00 -0.47 -1.92 0.99
29 I 342.24 0.07 1.00 -0.51 -1.92 0.99
29 J 343.14 0.07 1.00 -0.56 -1.95 0.99
30 I 343.14 0.07 1.00 -0.56 -1.95 0.99
30 J 347.59 0.08 1.00 -0.65 -2.14 0.99
31 I 347.59 0.08 1.00 -0.69 -2.14 0.99
31 J 348.73 0.09 1.00 -0.80 -2.18 0.99
32 I 348.73 0.09 1.00 -0.81 -2.18 0.99
32 J 353.24 0.10 1.00 -0.95 -2.37 0.99
33 I 353.24 0.10 1.00 -1.08 -2.37 0.99
33 J 354.40 0.11 1.00 -1.26 -2.42 0.99
34 I 354.40 0.11 1.00 -1.42 -2.42 0.99
34 J 358.46 0.12 1.00 -1.70 -2.60 0.99
35 I 358.46 0.14 1.00 -1.96 -2.60 0.99
35 J 311.26 0.14 1.00 -2.61 -0.77 0.99

The Loss of tendon group [C26-P1] at the stage of [CS13]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Cref(fs{??tr")?#? ge Egézxggr?fr; Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
6 I 306.76 0.13 1.00 -2.58 -0.62 0.99
6 J 359.50 0.14 1.00 -1.97 -2.64 0.99
7 I 359.50 0.12 1.00 -1.70 -2.64 0.99
7 J 358.32 0.11 1.00 -1.44 -2.59 0.99
8 I 358.32 0.11 1.00 -1.26 -2.59 0.99
8 J 357.13 0.10 1.00 -1.07 -2.54 0.99
9 I 357.13 0.10 1.00 -0.95 -2.54 0.99
9 J 355.69 0.09 1.00 -0.81 -2.48 0.99
10 I 355.69 0.09 1.00 -0.80 -2.48 0.99
10 J 352.55 0.08 1.00 -0.69 -2.34 0.99
11 I 352.55 0.08 1.00 -0.64 -2.34 0.99
11 J 351.40 0.08 1.00 -0.56 -2.29 0.99
12 I 351.40 0.08 1.00 -0.56 -2.29 0.99
12 J 347.14 0.07 1.00 -0.50 -2.12 0.99
13 | 347.14 0.07 1.00 -0.46 -2.12 0.99
13 J 346.23 0.06 1.00 -0.42 -2.08 0.99
14 I 346.23 0.07 1.00 -0.46 -2.08 0.99
14 J 342.03 0.06 1.00 -0.43 -1.91 0.99
15 I 342.03 0.06 1.00 -0.40 -1.91 0.99
15 J 341.13 0.06 1.00 -0.37 -1.87 0.99
16 I 341.13 0.06 1.00 -0.37 -1.87 0.99
16 J 340.24 0.06 1.00 -0.35 -1.84 0.99
17 I 340.24 0.06 1.00 -0.39 -1.84 0.99
17 J 336.11 0.06 1.00 -0.36 -1.67 0.99
18 I 336.11 0.05 1.00 -0.27 -1.67 0.99
18 J 335.61 0.04 1.00 -0.26 -1.65 0.99
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8004

CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C26-P1] at the stage of [CS13]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
19 I 335.61 0.01 1.00 -0.09 -1.65 0.99
19 J 335.48 0.01 1.00 -0.09 -1.65 0.99
20 I 335.48 0.04 1.00 -0.25 -1.65 0.99
20 J 335.06 0.04 1.00 -0.23 -1.63 0.99
21 I 335.06 0.04 1.00 -0.24 -1.63 0.99
21 J 334.64 0.04 1.00 -0.26 -1.62 0.99
22 I 334.64 0.01 1.00 -0.09 -1.62 0.99
22 J 331.81 0.01 1.00 -0.09 -1.51 1.00
23 I 331.81 0.04 1.00 -0.26 -1.51 0.99
23 J 331.81 0.05 1.00 -0.27 -1.51 0.99
24 I 331.81 0.05 1.00 -0.37 -1.51 0.99
24 J 332.22 0.06 1.00 -0.39 -1.52 0.99
25 I 332.22 0.05 1.00 -0.34 -1.52 0.99
25 J 336.30 0.06 1.00 -0.37 -1.68 0.99
26 I 336.30 0.06 1.00 -0.38 -1.68 0.99
26 J 337.19 0.06 1.00 -0.41 -1.72 0.99
27 I 337.19 0.06 1.00 -0.43 -1.72 0.99
27 J 338.07 0.07 1.00 -0.47 -1.75 0.99
28 I 338.07 0.06 1.00 -0.42 -1.75 0.99
28 J 342.22 0.07 1.00 -0.47 -1.92 0.99
29 I 342.22 0.07 1.00 -0.51 -1.92 0.99
29 J 343.12 0.07 1.00 -0.56 -1.95 0.99
30 I 343.12 0.07 1.00 -0.56 -1.95 0.99
30 J 347.56 0.08 1.00 -0.65 -2.13 0.99
31 I 347.56 0.08 1.00 -0.69 -2.13 0.99
31 J 348.71 0.09 1.00 -0.80 -2.18 0.99
32 I 348.71 0.09 1.00 -0.81 -2.18 0.99
32 J 353.22 0.10 1.00 -0.95 -2.37 0.99
33 I 353.22 0.10 1.00 -1.08 -2.37 0.99
33 J 354.38 0.11 1.00 -1.26 -2.42 0.99
34 I 354.38 0.11 1.00 -1.42 -2.42 0.99
34 J 358.61 0.12 1.00 -1.70 -2.60 0.99
35 I 358.61 0.14 1.00 -1.96 -2.60 0.99
35 J 311.22 0.14 1.00 -2.61 -0.77 0.99

The Loss of tendon group [C27-P1] at the stage of [CS14]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgslf?tr(l)r::;)a ge E::;nggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
5 I 301.45 0.13 1.00 -2.55 -0.44 0.99
5 J 350.91 0.13 1.00 -1.84 -2.27 0.99
6 I 350.91 0.12 1.00 -1.65 -2.27 0.99
6 J 349.75 0.11 1.00 -1.36 -2.23 0.99
7 | 349.75 0.11 1.00 -1.17 -2.23 0.99
7 J 348.60 0.10 1.00 -0.97 -2.18 0.99
8 I 348.60 0.10 1.00 -0.93 -2.18 0.99
8 J 347.45 0.09 1.00 -0.77 -2.13 0.99
9 I 347.45 0.09 1.00 -0.71 -2.13 0.99
9 J 346.04 0.08 1.00 -0.60 -2.07 0.99
10 I 346.04 0.08 1.00 -0.60 -2.07 0.99
10 J 342.99 0.08 1.00 -0.51 -1.95 0.99
11 I 342.99 0.08 1.00 -0.50 -1.95 0.99
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8005

CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C27-P1] at the stage of [CS14]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate

(tonf) : B (tonf) Loss) Loss)
11 J 341.87 0.07 1.00 -0.44 -1.90 0.99
12 I 341.87 0.07 1.00 -0.44 -1.90 0.99
12 J 337.72 0.07 1.00 -0.40 -1.74 0.99
13 I 337.72 0.06 1.00 -0.35 -1.74 0.99
13 J 336.84 0.06 1.00 -0.32 -1.70 0.99
14 I 336.84 0.07 1.00 -0.38 -1.70 0.99
14 J 332.75 0.06 1.00 -0.35 -1.54 0.99
15 I 332.75 0.06 1.00 -0.33 -1.54 0.99
15 J 331.88 0.06 1.00 -0.31 -1.51 0.99
16 I 331.88 0.06 1.00 -0.32 -1.51 0.99
16 J 331.01 0.05 1.00 -0.30 -1.48 0.99
17 I 331.01 0.06 1.00 -0.33 -1.48 0.99
17 J 327.00 0.05 1.00 -0.31 -1.33 1.00
18 I 327.00 0.05 1.00 -0.24 -1.33 1.00
18 J 326.51 0.04 1.00 -0.23 -1.31 1.00
19 I 326.51 0.01 1.00 -0.08 -1.31 1.00
19 J 326.38 0.01 1.00 -0.07 -1.30 1.00
20 I 326.38 0.04 1.00 -0.22 -1.30 1.00
20 J 325.97 0.04 1.00 -0.21 -1.29 1.00
21 I 325.97 0.04 1.00 -0.21 -1.29 1.00
21 J 325.57 0.04 1.00 -0.23 -1.27 1.00
22 I 325.57 0.01 1.00 -0.08 -1.27 1.00
22 J 322.92 0.01 1.00 -0.08 -1.18 1.00
23 I 322.92 0.04 1.00 -0.23 -1.18 1.00
23 J 322.92 0.04 1.00 -0.24 -1.18 1.00
24 I 322.92 0.05 1.00 -0.32 -1.18 1.00
24 J 323.23 0.06 1.00 -0.33 -1.19 1.00
25 I 323.23 0.05 1.00 -0.29 -1.19 1.00
25 J 327.20 0.05 1.00 -0.31 -1.33 1.00
26 I 327.20 0.05 1.00 -0.32 -1.33 1.00
26 J 328.06 0.06 1.00 -0.34 -1.37 1.00
27 I 328.06 0.06 1.00 -0.36 -1.37 0.99
27 J 328.92 0.06 1.00 -0.39 -1.40 0.99
28 I 328.92 0.06 1.00 -0.33 -1.40 0.99
28 J 332.96 0.06 1.00 -0.36 -1.55 0.99
29 I 332.96 0.06 1.00 -0.41 -1.55 0.99
29 J 333.83 0.07 1.00 -0.45 -1.59 0.99
30 I 333.83 0.07 1.00 -0.44 -1.59 0.99
30 J 338.15 0.08 1.00 -0.51 -1.75 0.99
31 I 338.15 0.07 1.00 -0.51 -1.75 0.99
31 J 339.26 0.08 1.00 -0.60 -1.80 0.99
32 I 339.26 0.08 1.00 -0.60 -1.80 0.99
32 J 343.65 0.09 1.00 -0.71 -1.97 0.99
33 I 343.65 0.09 1.00 -0.77 -1.97 0.99
33 J 344.78 0.10 1.00 -0.92 -2.02 0.99
34 I 344.78 0.10 1.00 -0.97 -2.02 0.99
34 J 349.25 0.11 1.00 -1.18 -2.20 0.99
35 I 349.25 0.12 1.00 -1.36 -2.20 0.99
35 J 356.54 0.12 1.00 -1.67 -2.51 0.99
36 I 356.54 0.14 1.00 -1.85 -2.51 0.99
36 J 310.53 0.14 1.00 -2.58 -0.74 0.99
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8006

CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C28-P1] at the stage of [CS14]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefé)s/ssrztr:;l?)age E:;ixgggg Force(After Immediate

(tonf) : B (tonf) Loss) Loss)
5 I 301.45 0.13 1.00 -2.55 -0.44 0.99
5 J 350.91 0.13 1.00 -1.84 -2.27 0.99
6 | 350.91 0.12 1.00 -1.65 -2.27 0.99
6 J 349.75 0.11 1.00 -1.36 -2.23 0.99
7 I 349.75 0.11 1.00 -1.17 -2.23 0.99
7 J 348.60 0.10 1.00 -0.97 -2.18 0.99
8 | 348.60 0.10 1.00 -0.93 -2.18 0.99
8 J 347.45 0.09 1.00 -0.77 -2.13 0.99
9 I 347.45 0.09 1.00 -0.71 -2.13 0.99
9 J 346.04 0.08 1.00 -0.60 -2.07 0.99
10 I 346.04 0.08 1.00 -0.60 -2.07 0.99
10 J 342.99 0.08 1.00 -0.51 -1.95 0.99
11 I 342.99 0.08 1.00 -0.50 -1.95 0.99
11 J 341.87 0.07 1.00 -0.44 -1.90 0.99
12 I 341.87 0.07 1.00 -0.44 -1.90 0.99
12 J 337.72 0.07 1.00 -0.40 -1.74 0.99
13 I 337.72 0.06 1.00 -0.35 -1.74 0.99
13 J 336.84 0.06 1.00 -0.32 -1.70 0.99
14 I 336.84 0.07 1.00 -0.38 -1.70 0.99
14 J 332.75 0.06 1.00 -0.35 -1.54 0.99
15 I 332.75 0.06 1.00 -0.33 -1.54 0.99
15 J 331.88 0.06 1.00 -0.31 -1.51 0.99
16 I 331.88 0.06 1.00 -0.32 -1.51 0.99
16 J 331.01 0.05 1.00 -0.30 -1.48 0.99
17 | 331.01 0.06 1.00 -0.33 -1.48 0.99
17 J 327.00 0.05 1.00 -0.31 -1.33 1.00
18 I 327.00 0.05 1.00 -0.24 -1.33 1.00
18 J 326.51 0.04 1.00 -0.23 -1.31 1.00
19 | 326.51 0.01 1.00 -0.08 -1.31 1.00
19 J 326.38 0.01 1.00 -0.07 -1.30 1.00
20 I 326.38 0.04 1.00 -0.22 -1.30 1.00
20 J 325.97 0.04 1.00 -0.21 -1.29 1.00
21 I 325.97 0.04 1.00 -0.21 -1.29 1.00
21 J 325.57 0.04 1.00 -0.23 -1.27 1.00
22 | 325.57 0.01 1.00 -0.08 -1.27 1.00
22 J 323.98 0.01 1.00 -0.08 -1.22 1.00
23 I 323.98 0.04 1.00 -0.23 -1.22 1.00
23 J 323.98 0.04 1.00 -0.24 -1.22 1.00
24 | 323.98 0.05 1.00 -0.32 -1.22 1.00
24 J 323.99 0.06 1.00 -0.33 -1.22 1.00
25 | 323.99 0.05 1.00 -0.29 -1.22 1.00
25 J 327.16 0.05 1.00 -0.31 -1.33 1.00
26 I 327.16 0.05 1.00 -0.32 -1.33 1.00
26 J 328.02 0.06 1.00 -0.34 -1.37 1.00
27 | 328.02 0.06 1.00 -0.36 -1.37 0.99
27 J 328.88 0.06 1.00 -0.39 -1.40 0.99
28 I 328.88 0.06 1.00 -0.33 -1.40 0.99
28 J 332.92 0.06 1.00 -0.36 -1.55 0.99
29 | 332.92 0.06 1.00 -0.41 -1.55 0.99
29 J 333.79 0.07 1.00 -0.45 -1.59 0.99
30 I 333.79 0.07 1.00 -0.44 -1.59 0.99
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8007

CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C28-P1] at the stage of [CS14]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
30 J 338.11 0.08 1.00 -0.51 -1.75 0.99
31 I 338.11 0.07 1.00 -0.51 -1.75 0.99
31 J 339.22 0.08 1.00 -0.60 -1.80 0.99
32 | 339.22 0.08 1.00 -0.60 -1.80 0.99
32 J 343.62 0.09 1.00 -0.71 -1.97 0.99
33 | 343.62 0.09 1.00 -0.77 -1.97 0.99
33 J 344.75 0.10 1.00 -0.92 -2.02 0.99
34 I 344.75 0.10 1.00 -0.97 -2.02 0.99
34 J 349.21 0.11 1.00 -1.18 -2.20 0.99
35 | 349.21 0.12 1.00 -1.36 -2.20 0.99
35 J 354.66 0.12 1.00 -1.67 -2.43 0.99
36 I 354.66 0.14 1.00 -1.85 -2.43 0.99
36 J 305.28 0.14 1.00 -2.58 -0.57 0.99

The Loss of tendon group [C29-P1] at the stage of [CS15]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Creféaslssr(]trcl)r:#)age Egix(&tl(t)lr?fr; Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
4 I 296.70 0.13 1.00 -2.52 -0.29 0.99
4 J 342.87 0.13 1.00 -1.72 -1.94 0.99
5 I 342.87 0.11 1.00 -1.56 -1.94 0.99
5 J 341.74 0.11 1.00 -1.26 -1.90 0.99
6 I 341.74 0.10 1.00 -1.12 -1.90 0.99
6 J 340.61 0.10 1.00 -0.89 -1.85 0.99
7 I 340.61 0.09 1.00 -0.83 -1.85 0.99
7 J 339.49 0.09 1.00 -0.66 -1.81 0.99
8 I 339.49 0.09 1.00 -0.67 -1.81 0.99
8 J 338.37 0.08 1.00 -0.54 -1.76 0.99
9 | 338.37 0.08 1.00 -0.52 -1.76 0.99
9 J 337.00 0.07 1.00 -0.43 -1.71 0.99
10 I 337.00 0.07 1.00 -0.43 -1.71 0.99
10 J 334.03 0.06 1.00 -0.36 -1.59 0.99
11 | 334.03 0.07 1.00 -0.38 -1.59 0.99
11 J 332.94 0.06 1.00 -0.33 -1.55 0.99
12 I 332.94 0.06 1.00 -0.34 -1.55 0.99
12 J 328.90 0.06 1.00 -0.31 -1.40 1.00
13 I 328.90 0.05 1.00 -0.26 -1.40 1.00
13 J 328.04 0.05 1.00 -0.24 -1.37 1.00
14 | 328.04 0.06 1.00 -0.31 -1.37 1.00
14 J 324.06 0.05 1.00 -0.28 -1.22 1.00
15 | 324.06 0.05 1.00 -0.27 -1.22 1.00
15 J 323.21 0.05 1.00 -0.26 -1.19 1.00
16 | 323.21 0.05 1.00 -0.27 -1.19 1.00
16 J 322.36 0.05 1.00 -0.25 -1.16 1.00
17 | 322.36 0.05 1.00 -0.28 -1.16 1.00
17 J 318.45 0.05 1.00 -0.26 -1.02 1.00
18 | 318.45 0.04 1.00 -0.21 -1.02 1.00
18 J 317.98 0.04 1.00 -0.20 -1.00 1.00
19 | 317.98 0.01 1.00 -0.06 -1.00 1.00
19 J 317.86 0.01 1.00 -0.06 -0.99 1.00
20 I 317.86 0.04 1.00 -0.19 -0.99 1.00
20 J 317.46 0.04 1.00 -0.18 -0.98 1.00
21 | 317.46 0.04 1.00 -0.19 -0.98 1.00
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38008

CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C29-P1] at the stage of [CS15]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
21 J 317.06 0.04 1.00 -0.20 -0.97 1.00
22 I 317.06 0.01 1.00 -0.06 -0.97 1.00
22 J 313.91 0.01 1.00 -0.07 -0.86 1.00
23 I 313.91 0.04 1.00 -0.20 -0.86 1.00
23 J 313.46 0.04 1.00 -0.21 -0.84 1.00
24 I 313.46 0.05 1.00 -0.27 -0.84 1.00
24 J 312.64 0.05 1.00 -0.28 -0.81 1.00
25 I 312.64 0.04 1.00 -0.23 -0.81 1.00
25 J 315.55 0.05 1.00 -0.25 -0.91 1.00
26 I 315.55 0.05 1.00 -0.26 -0.91 1.00
26 J 316.38 0.05 1.00 -0.28 -0.94 1.00
27 I 316.38 0.05 1.00 -0.29 -0.94 1.00
27 J 317.21 0.06 1.00 -0.31 -0.97 1.00
28 I 317.21 0.05 1.00 -0.24 -0.97 1.00
28 J 321.11 0.05 1.00 -0.27 -1.11 1.00
29 I 321.11 0.06 1.00 -0.31 -1.11 1.00
29 J 321.95 0.06 1.00 -0.35 -1.14 1.00
30 I 321.95 0.06 1.00 -0.33 -1.14 1.00
30 J 326.12 0.07 1.00 -0.39 -1.29 1.00
31 I 326.12 0.06 1.00 -0.36 -1.29 1.00
31 J 327.19 0.07 1.00 -0.43 -1.33 0.99
32 I 327.19 0.07 1.00 -0.43 -1.33 0.99
32 J 331.42 0.08 1.00 -0.53 -1.49 0.99
33 I 331.42 0.08 1.00 -0.52 -1.49 0.99
33 J 332.51 0.08 1.00 -0.65 -1.53 0.99
34 I 33251 0.08 1.00 -0.65 -1.53 0.99
34 J 336.82 0.09 1.00 -0.83 -1.70 0.99
35 I 336.82 0.10 1.00 -0.89 -1.70 0.99
35 J 337.92 0.10 1.00 -1.12 -1.74 0.99
36 I 337.92 0.11 1.00 -1.25 -1.74 0.99
36 J 342.30 0.12 1.00 -1.56 -1.92 0.99
37 I 342.30 0.14 1.00 -1.71 -1.92 0.99
37 J 295.90 0.14 1.00 -2.52 -0.27 0.99

The Loss of tendon group [C30-P1] at the stage of [CS15]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgslssr(]tr(l)r;ll]f)age Ec?ixggr?fr; Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
4 I 296.70 0.13 1.00 -2.52 -0.29 0.99
4 J 342.87 0.13 1.00 -1.72 -1.94 0.99
5 | 342.87 0.11 1.00 -1.56 -1.94 0.99
5 J 341.74 0.11 1.00 -1.26 -1.90 0.99
6 I 341.74 0.10 1.00 -1.12 -1.90 0.99
6 J 340.61 0.10 1.00 -0.89 -1.85 0.99
7 I 340.61 0.09 1.00 -0.83 -1.85 0.99
7 J 339.49 0.09 1.00 -0.66 -1.81 0.99
8 I 339.49 0.09 1.00 -0.67 -1.81 0.99
8 J 338.37 0.08 1.00 -0.54 -1.76 0.99
9 I 338.37 0.08 1.00 -0.52 -1.76 0.99
9 J 337.00 0.07 1.00 -0.43 -1.71 0.99
10 I 337.00 0.07 1.00 -0.43 -1.71 0.99
10 J 334.03 0.06 1.00 -0.36 -1.59 0.99
11 I 334.03 0.07 1.00 -0.38 -1.59 0.99
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38009

CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C30-P1] at the stage of [CS15]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate

(tonf) : B (tonf) Loss) Loss)
11 J 332.94 0.06 1.00 -0.33 -1.55 0.99
12 I 332.94 0.06 1.00 -0.34 -1.55 0.99
12 J 328.90 0.06 1.00 -0.31 -1.40 1.00
13 I 328.90 0.05 1.00 -0.26 -1.40 1.00
13 J 328.04 0.05 1.00 -0.24 -1.37 1.00
14 I 328.04 0.06 1.00 -0.31 -1.37 1.00
14 J 324.06 0.05 1.00 -0.28 -1.22 1.00
15 I 324.06 0.05 1.00 -0.27 -1.22 1.00
15 J 323.21 0.05 1.00 -0.26 -1.19 1.00
16 I 323.21 0.05 1.00 -0.27 -1.19 1.00
16 J 322.36 0.05 1.00 -0.25 -1.16 1.00
17 I 322.36 0.05 1.00 -0.28 -1.16 1.00
17 J 318.45 0.05 1.00 -0.26 -1.02 1.00
18 I 318.45 0.04 1.00 -0.21 -1.02 1.00
18 J 317.98 0.04 1.00 -0.20 -1.00 1.00
19 I 317.98 0.01 1.00 -0.06 -1.00 1.00
19 J 317.86 0.01 1.00 -0.06 -0.99 1.00
20 I 317.86 0.04 1.00 -0.19 -0.99 1.00
20 J 317.46 0.04 1.00 -0.18 -0.98 1.00
21 I 317.46 0.04 1.00 -0.19 -0.98 1.00
21 J 317.06 0.04 1.00 -0.20 -0.97 1.00
22 I 317.06 0.01 1.00 -0.06 -0.97 1.00
22 J 313.91 0.01 1.00 -0.07 -0.86 1.00
23 I 313.91 0.04 1.00 -0.20 -0.86 1.00
23 J 313.46 0.04 1.00 -0.21 -0.84 1.00
24 I 313.46 0.05 1.00 -0.27 -0.84 1.00
24 J 312.99 0.05 1.00 -0.28 -0.83 1.00
25 I 312.99 0.04 1.00 -0.23 -0.83 1.00
25 J 315.53 0.05 1.00 -0.25 -0.91 1.00
26 I 315.53 0.05 1.00 -0.26 -0.91 1.00
26 J 316.36 0.05 1.00 -0.28 -0.94 1.00
27 I 316.36 0.05 1.00 -0.29 -0.94 1.00
27 J 317.19 0.06 1.00 -0.31 -0.97 1.00
28 I 317.19 0.05 1.00 -0.24 -0.97 1.00
28 J 321.08 0.05 1.00 -0.27 -1.11 1.00
29 I 321.08 0.06 1.00 -0.31 -1.11 1.00
29 J 321.93 0.06 1.00 -0.35 -1.14 1.00
30 I 321.93 0.06 1.00 -0.33 -1.14 1.00
30 J 326.09 0.07 1.00 -0.39 -1.29 1.00
31 I 326.09 0.06 1.00 -0.36 -1.29 1.00
31 J 327.17 0.07 1.00 -0.43 -1.33 0.99
32 I 327.17 0.07 1.00 -0.43 -1.33 0.99
32 J 331.40 0.08 1.00 -0.53 -1.49 0.99
33 I 331.40 0.08 1.00 -0.52 -1.49 0.99
33 J 332.49 0.08 1.00 -0.65 -1.53 0.99
34 I 332.49 0.08 1.00 -0.65 -1.53 0.99
34 J 336.79 0.09 1.00 -0.83 -1.70 0.99
35 I 336.79 0.10 1.00 -0.89 -1.70 0.99
35 J 337.90 0.10 1.00 -1.12 -1.74 0.99
36 | 337.90 0.11 1.00 -1.25 -1.74 0.99
36 J 342.27 0.12 1.00 -1.56 -1.92 0.99
37 I 342.27 0.14 1.00 -1.71 -1.92 0.99
37 J 295.89 0.14 1.00 -2.52 -0.27 0.99
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8010

CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C31-P1] at the stage of [CS16]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate

(tonf) : B (tonf) Loss) Loss)
3 I 292.44 0.13 1.00 -2.49 -0.16 0.99
3 J 335.37 0.13 1.00 -1.62 -1.64 0.99
4 I 335.37 0.11 1.00 -1.57 -1.64 0.99
4 J 334.26 0.10 1.00 -1.21 -1.60 0.99
5 I 334.26 0.10 1.00 -1.06 -1.60 0.99
5 J 333.16 0.09 1.00 -0.80 -1.56 0.99
6 I 333.16 0.09 1.00 -0.76 -1.56 0.99
6 J 332.06 0.08 1.00 -0.57 -1.52 0.99
7 I 332.06 0.08 1.00 -0.57 -1.52 0.99
7 J 330.97 0.07 1.00 -0.42 -1.48 0.99
8 I 330.97 0.07 1.00 -0.45 -1.48 0.99
8 J 329.88 0.07 1.00 -0.34 -1.43 0.99
9 I 329.88 0.07 1.00 -0.37 -1.43 0.99
9 J 328.54 0.06 1.00 -0.29 -1.38 1.00
10 I 328.54 0.06 1.00 -0.28 -1.38 1.00
10 J 325.65 0.05 1.00 -0.22 -1.28 1.00
11 I 325.65 0.06 1.00 -0.28 -1.28 1.00
11 J 324.58 0.05 1.00 -0.23 -1.24 1.00
12 I 324.58 0.05 1.00 -0.25 -1.24 1.00
12 J 320.64 0.05 1.00 -0.22 -1.09 1.00
13 I 320.64 0.05 1.00 -0.18 -1.09 1.00
13 J 319.80 0.04 1.00 -0.16 -1.06 1.00
14 I 319.80 0.05 1.00 -0.24 -1.06 1.00
14 J 315.92 0.05 1.00 -0.21 -0.93 1.00
15 I 315.92 0.05 1.00 -0.21 -0.93 1.00
15 J 315.09 0.04 1.00 -0.20 -0.90 1.00
16 I 315.09 0.05 1.00 -0.22 -0.90 1.00
16 J 314.27 0.04 1.00 -0.21 -0.87 1.00
17 I 314.27 0.05 1.00 -0.23 -0.87 1.00
17 J 310.46 0.04 1.00 -0.21 -0.74 1.00
18 I 310.46 0.04 1.00 -0.17 -0.74 1.00
18 J 310.00 0.04 1.00 -0.17 -0.72 1.00
19 I 310.00 0.01 1.00 -0.05 -0.72 1.00
19 J 309.87 0.01 1.00 -0.04 -0.72 1.00
20 I 309.87 0.03 1.00 -0.16 -0.72 1.00
20 J 309.49 0.03 1.00 -0.15 -0.71 1.00
21 I 309.49 0.03 1.00 -0.16 -0.71 1.00
21 J 309.10 0.04 1.00 -0.17 -0.69 1.00
22 I 309.10 0.01 1.00 -0.05 -0.69 1.00
22 J 306.03 0.01 1.00 -0.05 -0.59 1.00
23 I 306.03 0.04 1.00 -0.18 -0.59 1.00
23 J 305.59 0.04 1.00 -0.18 -0.58 1.00
24 I 305.59 0.04 1.00 -0.22 -0.58 1.00
24 J 305.01 0.04 1.00 -0.23 -0.56 1.00
25 I 305.01 0.04 1.00 -0.18 -0.56 1.00
25 J 307.63 0.04 1.00 -0.20 -0.64 1.00
26 I 307.63 0.04 1.00 -0.21 -0.64 1.00
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8011

CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C31-P1] at the stage of [CS16]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
26 J 308.44 0.04 1.00 -0.22 -0.67 1.00
27 I 308.44 0.04 1.00 -0.22 -0.67 1.00
27 J 309.25 0.05 1.00 -0.24 -0.70 1.00
28 I 309.25 0.04 1.00 -0.17 -0.70 1.00
28 J 313.05 0.04 1.00 -0.19 -0.83 1.00
29 I 313.05 0.05 1.00 -0.23 -0.83 1.00
29 J 313.87 0.05 1.00 -0.26 -0.86 1.00
30 I 313.87 0.05 1.00 -0.24 -0.86 1.00
30 J 317.93 0.06 1.00 -0.28 -1.00 1.00
31 I 317.93 0.05 1.00 -0.23 -1.00 1.00
31 J 318.98 0.06 1.00 -0.29 -1.03 1.00
32 I 318.98 0.06 1.00 -0.29 -1.03 1.00
32 J 323.10 0.07 1.00 -0.37 -1.18 1.00
33 I 323.10 0.06 1.00 -0.33 -1.18 1.00
33 J 324.17 0.07 1.00 -0.42 -1.22 1.00
34 I 324.17 0.07 1.00 -0.42 -1.22 1.00
34 J 328.36 0.08 1.00 -0.57 -1.38 0.99
35 I 328.36 0.08 1.00 -0.58 -1.38 0.99
35 J 329.44 0.09 1.00 -0.77 -1.42 0.99
36 I 329.44 0.09 1.00 -0.80 -1.42 0.99
36 J 333.70 0.10 1.00 -1.06 -1.58 0.99
37 I 333.70 0.11 1.00 -1.21 -1.58 0.99
37 J 354.79 0.13 1.00 -1.63 -2.44 0.99
38 I 354.79 0.15 1.00 -1.69 -2.44 0.99
38 J 299.97 0.14 1.00 -2.53 -0.40 0.99

The Loss of tendon group [C32-P1] at the stage of [CS16]

Force (After ' Elastic Force(Elastic Lpss)/ Creep/Shrinkage | Relaxation Force(After All Lo;s)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
3 I 292.44 0.13 1.00 -2.49 -0.16 0.99
3 J 335.37 0.13 1.00 -1.62 -1.64 0.99
4 I 335.37 0.11 1.00 -1.57 -1.64 0.99
4 J 334.26 0.10 1.00 -1.21 -1.60 0.99
5 I 334.26 0.10 1.00 -1.06 -1.60 0.99
5 J 333.16 0.09 1.00 -0.80 -1.56 0.99
6 I 333.16 0.09 1.00 -0.76 -1.56 0.99
6 J 332.06 0.08 1.00 -0.57 -1.52 0.99
7 I 332.06 0.08 1.00 -0.57 -1.52 0.99
7 J 330.97 0.07 1.00 -0.42 -1.48 0.99
8 I 330.97 0.07 1.00 -0.45 -1.48 0.99
8 J 329.88 0.07 1.00 -0.34 -1.43 0.99
9 I 329.88 0.07 1.00 -0.37 -1.43 0.99
9 J 328.54 0.06 1.00 -0.29 -1.38 1.00
10 I 328.54 0.06 1.00 -0.28 -1.38 1.00
10 J 325.65 0.05 1.00 -0.22 -1.28 1.00
11 I 325.65 0.06 1.00 -0.28 -1.28 1.00
11 J 324.58 0.05 1.00 -0.23 -1.24 1.00
12 I 324.58 0.05 1.00 -0.25 -1.24 1.00
12 J 320.64 0.05 1.00 -0.22 -1.09 1.00
13 I 320.64 0.05 1.00 -0.18 -1.09 1.00
13 J 319.80 0.04 1.00 -0.16 -1.06 1.00
14 I 319.80 0.05 1.00 -0.24 -1.06 1.00

CONTRATO No. 1550
DE 2021

ESTUDIOS Y DISENOS PARA EL TERCER PUENTE SOBRE EL RIO SINU,
MONTERIA, CORDOBA

159




VOLUMEN VIII ESTUDIO Y DISENO DE
CONSORCIO PUENTE SINU FIA | ESTRUCTURAS DE PUENTES, OBRAS DE ARTE | Fecha: 02-09-2022
Y OTRAS ESTRUCTURAS DE CONTENCION

The Loss of tendon group [C32-P1] at the stage of [CS16]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate

(tonf) : B (tonf) Loss) Loss)
14 J 315.92 0.05 1.00 -0.21 -0.93 1.00
15 I 315.92 0.05 1.00 -0.21 -0.93 1.00
15 J 315.09 0.04 1.00 -0.20 -0.90 1.00
16 I 315.09 0.05 1.00 -0.22 -0.90 1.00
16 J 314.27 0.04 1.00 -0.21 -0.87 1.00
17 I 314.27 0.05 1.00 -0.23 -0.87 1.00
17 J 310.46 0.04 1.00 -0.21 -0.74 1.00
18 I 310.46 0.04 1.00 -0.17 -0.74 1.00
18 J 310.00 0.04 1.00 -0.17 -0.72 1.00
19 I 310.00 0.01 1.00 -0.05 -0.72 1.00
19 J 309.87 0.01 1.00 -0.04 -0.72 1.00
20 I 309.87 0.03 1.00 -0.16 -0.72 1.00
20 J 309.49 0.03 1.00 -0.15 -0.71 1.00
21 I 309.49 0.03 1.00 -0.16 -0.71 1.00
21 J 309.10 0.04 1.00 -0.17 -0.69 1.00
22 I 309.10 0.01 1.00 -0.05 -0.69 1.00
22 J 306.13 0.01 1.00 -0.05 -0.59 1.00
23 I 306.13 0.04 1.00 -0.18 -0.59 1.00
23 J 306.13 0.04 1.00 -0.18 -0.59 1.00
24 I 306.13 0.04 1.00 -0.22 -0.59 1.00
24 J 306.14 0.04 1.00 -0.23 -0.59 1.00
25 I 306.14 0.04 1.00 -0.18 -0.59 1.00
25 J 306.20 0.04 1.00 -0.20 -0.60 1.00
26 I 307.60 0.04 1.00 -0.21 -0.64 1.00
26 J 308.41 0.04 1.00 -0.22 -0.67 1.00
27 I 308.41 0.04 1.00 -0.22 -0.67 1.00
27 J 309.22 0.05 1.00 -0.24 -0.70 1.00
28 I 309.22 0.04 1.00 -0.17 -0.70 1.00
28 J 313.02 0.04 1.00 -0.19 -0.83 1.00
29 I 313.02 0.05 1.00 -0.23 -0.83 1.00
29 J 313.84 0.05 1.00 -0.26 -0.86 1.00
30 I 313.84 0.05 1.00 -0.24 -0.86 1.00
30 J 317.90 0.06 1.00 -0.28 -1.00 1.00
31 I 317.90 0.05 1.00 -0.23 -1.00 1.00
31 J 318.95 0.06 1.00 -0.29 -1.03 1.00
32 I 318.95 0.06 1.00 -0.29 -1.03 1.00
32 J 323.07 0.07 1.00 -0.37 -1.18 1.00
33 I 323.07 0.06 1.00 -0.33 -1.18 1.00
33 J 324.14 0.07 1.00 -0.42 -1.22 1.00
34 I 324.14 0.07 1.00 -0.42 -1.22 1.00
34 J 328.33 0.08 1.00 -0.57 -1.38 0.99
35 I 328.33 0.08 1.00 -0.58 -1.38 0.99
35 J 32941 0.09 1.00 -0.77 -1.42 0.99
36 I 329.41 0.09 1.00 -0.80 -1.42 0.99
36 J 333.67 0.10 1.00 -1.06 -1.58 0.99
37 I 333.67 0.11 1.00 -1.21 -1.58 0.99
37 J 354.79 0.13 1.00 -1.63 -2.44 0.99
38 | 354.79 0.15 1.00 -1.69 -2.44 0.99
38 J 299.95 0.14 1.00 -2.53 -0.40 0.99

CONTRATO No. 1550 ESTUDIOS Y DISENOS PARA EL TERCER PUENTE SOBRE EL RIO SINU,

DE 2021 MONTERIA, CORDOBA 160




8013

CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C33-P1] at the stage of [CS17]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate

(tonf) : B (tonf) Loss) Loss)
2 I 288.57 0.08 1.00 -2.63 -0.05 0.99
2 J 328.36 0.09 1.00 -1.86 -1.38 0.99
3 I 328.36 0.11 1.00 -1.73 -1.38 0.99
3 J 327.28 0.11 1.00 -1.44 -1.34 0.99
4 I 327.28 0.10 1.00 -1.24 -1.34 0.99
4 J 326.20 0.09 1.00 -1.02 -1.30 0.99
5 I 326.20 0.09 1.00 -0.95 -1.30 0.99
5 J 325.12 0.08 1.00 -0.76 -1.26 0.99
6 I 325.12 0.08 1.00 -0.72 -1.26 0.99
6 J 324.05 0.08 1.00 -0.58 -1.22 0.99
7 I 324.05 0.08 1.00 -0.57 -1.22 0.99
7 J 322.99 0.07 1.00 -0.45 -1.18 1.00
8 I 322.99 0.07 1.00 -0.44 -1.18 1.00
8 J 321.92 0.06 1.00 -0.36 -1.14 1.00
9 I 321.92 0.07 1.00 -0.39 -1.14 1.00
9 J 320.61 0.06 1.00 -0.32 -1.09 1.00
10 I 320.61 0.06 1.00 -0.29 -1.09 1.00
10 J 317.79 0.05 1.00 -0.24 -0.99 1.00
11 I 317.79 0.06 1.00 -0.30 -0.99 1.00
11 J 316.75 0.05 1.00 -0.26 -0.96 1.00
12 I 316.75 0.05 1.00 -0.27 -0.96 1.00
12 J 312.91 0.05 1.00 -0.25 -0.82 1.00
13 I 312.91 0.04 1.00 -0.20 -0.82 1.00
13 J 312.09 0.04 1.00 -0.19 -0.79 1.00
14 I 312.09 0.05 1.00 -0.25 -0.79 1.00
14 J 308.30 0.05 1.00 -0.23 -0.67 1.00
15 I 308.30 0.05 1.00 -0.23 -0.67 1.00
15 J 307.49 0.04 1.00 -0.22 -0.64 1.00
16 I 307.49 0.05 1.00 -0.24 -0.64 1.00
16 J 306.69 0.04 1.00 -0.23 -0.61 1.00
17 I 306.69 0.04 1.00 -0.23 -0.61 1.00
17 J 302.97 0.04 1.00 -0.22 -0.49 1.00
18 I 302.97 0.04 1.00 -0.18 -0.49 1.00
18 J 302.52 0.03 1.00 -0.17 -0.48 1.00
19 I 302.52 0.01 1.00 -0.05 -0.48 1.00
19 J 302.40 0.01 1.00 -0.05 -0.47 1.00
20 I 302.40 0.03 1.00 -0.17 -0.47 1.00
20 J 302.02 0.03 1.00 -0.15 -0.46 1.00
21 I 302.02 0.04 1.00 -0.19 -0.46 1.00
21 J 301.64 0.04 1.00 -0.20 -0.45 1.00
22 I 301.64 0.01 1.00 -0.07 -0.45 1.00
22 J 298.65 0.01 1.00 -0.07 -0.35 1.00
23 I 298.65 0.04 1.00 -0.21 -0.35 1.00
23 J 298.22 0.04 1.00 -0.21 -0.34 1.00
24 | 298.22 0.05 1.00 -0.27 -0.34 1.00
24 J 297.43 0.05 1.00 -0.28 -0.32 1.00
25 I 297.43 0.04 1.00 -0.24 -0.32 1.00
25 J 295.84 0.04 1.00 -0.25 -0.27 1.00
26 I 297.32 0.05 1.00 -0.29 -0.31 1.00
26 J 298.10 0.05 1.00 -0.31 -0.34 1.00
27 I 298.10 0.05 1.00 -0.31 -0.34 1.00
27 J 298.89 0.05 1.00 -0.32 -0.36 1.00
28 I 298.89 0.05 1.00 -0.27 -0.36 1.00
28 J 302.56 0.05 1.00 -0.29 -0.48 1.00
29 I 302.56 0.05 1.00 -0.35 -0.48 1.00
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The Loss of tendon group [C33-P1] at the stage of [CS17]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
29 J 303.35 0.06 1.00 -0.37 -0.50 1.00
30 I 303.35 0.06 1.00 -0.37 -0.50 1.00
30 J 307.28 0.06 1.00 -0.41 -0.63 1.00
31 I 307.28 0.06 1.00 -0.36 -0.63 1.00
31 J 308.29 0.06 1.00 -0.40 -0.67 1.00
32 I 308.29 0.07 1.00 -0.46 -0.67 1.00
32 J 312.28 0.07 1.00 -0.53 -0.80 1.00
33 I 312.28 0.07 1.00 -0.49 -0.80 1.00
33 J 313.30 0.07 1.00 -0.56 -0.84 1.00
34 I 313.30 0.08 1.00 -0.63 -0.84 1.00
34 J 317.36 0.08 1.00 -0.73 -0.98 0.99
35 I 317.36 0.08 1.00 -0.77 -0.98 0.99
35 J 318.40 0.09 1.00 -0.88 -1.01 0.99
36 I 318.40 0.09 1.00 -0.95 -1.01 0.99
36 J 322.52 0.10 1.00 -1.10 -1.16 0.99
37 I 322.52 0.10 1.00 -1.23 -1.16 0.99
37 J 323.58 0.11 1.00 -1.39 -1.20 0.99
38 I 323.58 0.12 1.00 -1.63 -1.20 0.99
38 J 327.77 0.12 1.00 -1.83 -1.36 0.99
39 I 327.77 0.09 1.00 -1.98 -1.36 0.99
39 J 287.90 0.09 1.00 -2.70 -0.03 0.99

The Loss of tendon group [C34-P1] at the stage of [CS17]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate CreféaéSS?trér:]I;)age Egézxggr?fr; Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
2 I 288.57 0.08 1.00 -2.63 -0.05 0.99
2 J 328.36 0.09 1.00 -1.86 -1.38 0.99
3 I 328.36 0.11 1.00 -1.73 -1.38 0.99
3 J 327.28 0.11 1.00 -1.44 -1.34 0.99
4 I 327.28 0.10 1.00 -1.24 -1.34 0.99
4 J 326.20 0.09 1.00 -1.02 -1.30 0.99
5 I 326.20 0.09 1.00 -0.95 -1.30 0.99
5 J 325.12 0.08 1.00 -0.76 -1.26 0.99
6 I 325.12 0.08 1.00 -0.72 -1.26 0.99
6 J 324.05 0.08 1.00 -0.58 -1.22 0.99
7 I 324.05 0.08 1.00 -0.57 -1.22 0.99
7 J 322.99 0.07 1.00 -0.45 -1.18 1.00
8 I 322.99 0.07 1.00 -0.44 -1.18 1.00
8 J 321.92 0.06 1.00 -0.36 -1.14 1.00
9 | 321.92 0.07 1.00 -0.39 -1.14 1.00
9 J 320.61 0.06 1.00 -0.32 -1.09 1.00
10 I 320.61 0.06 1.00 -0.29 -1.09 1.00
10 J 317.79 0.05 1.00 -0.24 -0.99 1.00
11 I 317.79 0.06 1.00 -0.30 -0.99 1.00
11 J 316.75 0.05 1.00 -0.26 -0.96 1.00
12 I 316.75 0.05 1.00 -0.27 -0.96 1.00
12 J 312.91 0.05 1.00 -0.25 -0.82 1.00
13 I 312.91 0.04 1.00 -0.20 -0.82 1.00
13 J 312.09 0.04 1.00 -0.19 -0.79 1.00
14 | 312.09 0.05 1.00 -0.25 -0.79 1.00
14 J 308.30 0.05 1.00 -0.23 -0.67 1.00
15 I 308.30 0.05 1.00 -0.23 -0.67 1.00
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The Loss of tendon group [C34-P1] at the stage of [CS17]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate

(tonf) : B (tonf) Loss) Loss)
15 J 307.49 0.04 1.00 -0.22 -0.64 1.00
16 I 307.49 0.05 1.00 -0.24 -0.64 1.00
16 J 306.69 0.04 1.00 -0.23 -0.61 1.00
17 I 306.69 0.04 1.00 -0.23 -0.61 1.00
17 J 302.97 0.04 1.00 -0.22 -0.49 1.00
18 I 302.97 0.04 1.00 -0.18 -0.49 1.00
18 J 302.52 0.03 1.00 -0.17 -0.48 1.00
19 I 302.52 0.01 1.00 -0.05 -0.48 1.00
19 J 302.40 0.01 1.00 -0.05 -0.47 1.00
20 I 302.40 0.03 1.00 -0.17 -0.47 1.00
20 J 302.02 0.03 1.00 -0.15 -0.46 1.00
21 I 302.02 0.04 1.00 -0.19 -0.46 1.00
21 J 301.64 0.04 1.00 -0.20 -0.45 1.00
22 I 301.64 0.01 1.00 -0.07 -0.45 1.00
22 J 298.65 0.01 1.00 -0.07 -0.35 1.00
23 I 298.65 0.04 1.00 -0.21 -0.35 1.00
23 J 298.22 0.04 1.00 -0.21 -0.34 1.00
24 I 298.22 0.05 1.00 -0.27 -0.34 1.00
24 J 297.43 0.05 1.00 -0.28 -0.32 1.00
25 I 297.43 0.04 1.00 -0.24 -0.32 1.00
25 J 296.47 0.04 1.00 -0.25 -0.29 1.00
26 I 297.28 0.05 1.00 -0.29 -0.31 1.00
26 J 298.07 0.05 1.00 -0.31 -0.34 1.00
27 I 298.07 0.05 1.00 -0.31 -0.34 1.00
27 J 298.85 0.05 1.00 -0.32 -0.36 1.00
28 I 298.85 0.05 1.00 -0.27 -0.36 1.00
28 J 302.52 0.05 1.00 -0.29 -0.48 1.00
29 I 302.52 0.05 1.00 -0.35 -0.48 1.00
29 J 303.31 0.06 1.00 -0.37 -0.50 1.00
30 I 303.31 0.06 1.00 -0.37 -0.50 1.00
30 J 307.24 0.06 1.00 -0.41 -0.63 1.00
31 I 307.24 0.06 1.00 -0.36 -0.63 1.00
31 J 308.25 0.06 1.00 -0.40 -0.66 1.00
32 I 308.25 0.07 1.00 -0.46 -0.66 1.00
32 J 312.24 0.07 1.00 -0.53 -0.80 1.00
33 I 312.24 0.07 1.00 -0.49 -0.80 1.00
33 J 313.27 0.07 1.00 -0.56 -0.83 1.00
34 I 313.27 0.08 1.00 -0.63 -0.83 1.00
34 J 317.32 0.08 1.00 -0.73 -0.98 0.99
35 I 317.32 0.08 1.00 -0.77 -0.98 0.99
35 J 318.36 0.09 1.00 -0.88 -1.01 0.99
36 I 318.36 0.09 1.00 -0.95 -1.01 0.99
36 J 322.48 0.10 1.00 -1.10 -1.16 0.99
37 | 322.48 0.10 1.00 -1.23 -1.16 0.99
37 J 323.54 0.11 1.00 -1.39 -1.20 0.99
38 I 323.54 0.12 1.00 -1.63 -1.20 0.99
38 J 327.73 0.12 1.00 -1.83 -1.35 0.99
39 I 327.73 0.09 1.00 -1.98 -1.35 0.99
39 J 287.88 0.09 1.00 -2.70 -0.04 0.99
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3.5.10.2.

FAMILIA DE CABLES TIPO B

Para la familia de cables de postensado a momento positivo de continuidad tipo B, se emplean
28 cables de 22 torones cada uno en el vano central después de realizar el cierre de dovelas,
estos cables que se distribuyen equitativamente sobre la losa inferior, a fin de garantizar la
estabilidad de la estructura durante su fase de servicio.

The Loss of

tendon group [C37] at the stage of [CS20]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgéssrztr:)rgl?)age Eg;ixgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
38 I 374.51 1.14 1.00 -4.27 -3.33 0.98
38 J 395.82 1.46 1.00 -5.00 -4.37 0.98
39 I 395.82 1.53 1.00 -6.03 -4.37 0.98
39 J 396.97 1.63 1.00 -6.25 -4.43 0.98
40 I 396.97 2.47 1.01 -12.38 -4.43 0.96
40 J 397.08 2.67 1.01 -12.98 -4.43 0.96
41 I 397.08 2.48 1.01 -12.41 -4.43 0.96
41 J 397.19 2.70 1.01 -13.10 -4.44 0.96
42 I 397.19 151 1.00 -5.86 -4.44 0.98
42 J 399.08 1.69 1.00 -6.32 -4.54 0.98
43 I 399.08 151 1.00 -5.01 -4.54 0.98
43 J 376.86 1.18 1.00 -4.27 -3.44 0.98

The Loss of tendon group [C38] at the stage of [CS20]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgéssr(]tr(l)r;ll]f)age Ecizx(&tlgr?fr; Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
38 I 376.39 1.14 1.00 -4.27 -3.41 0.98
38 J 396.88 1.46 1.00 -5.00 -4.42 0.98
39 I 396.88 1.53 1.00 -6.03 -4.42 0.98
39 J 396.89 1.63 1.00 -6.25 -4.42 0.98
40 I 396.89 247 1.01 -12.38 -4.42 0.96
40 J 396.90 2.67 1.01 -12.98 -4.42 0.96
41 I 396.90 2.48 1.01 -12.41 -4.42 0.96
41 J 396.89 2.70 1.01 -13.10 -4.42 0.96
42 I 396.89 151 1.00 -5.86 -4.42 0.98
42 J 396.86 1.69 1.00 -6.32 -4.42 0.98
43 I 396.86 151 1.00 -5.01 -4.42 0.98
43 J 374.37 1.18 1.00 -4.27 -3.32 0.98

The Loss of tendon group [C39] at the stage of [CS20]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (ton) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
36 I 374.97 0.73 1.00 -2.24 -3.34 0.99
36 J 394.80 0.92 1.00 -2.37 -4.31 0.99
37 I 394.80 1.00 1.00 -2.91 -4.31 0.98
37 J 399.49 1.01 1.00 -2.78 -4.56 0.98
38 I 399.49 1.34 1.00 -4.60 -4.56 0.98
38 J 403.61 145 1.00 -4.98 -4.77 0.98
39 I 403.61 1.52 1.00 -6.01 -4.77 0.98
39 J 404.42 1.63 1.00 -6.25 -4.81 0.98
40 I 404.42 247 1.01 -12.38 -4.81 0.96
40 J 404.09 2.67 1.01 -12.98 -4.80 0.96
41 | 404.09 2.48 1.01 -12.41 -4.80 0.96
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41 J 403.75 2.70 1.01 -13.10 -4.78 0.96
42 | 403.05 1.51 1.00 -5.86 -4.74 0.98
42 J 400.27 1.68 1.00 -6.29 -4.60 0.98
43 | 400.27 1.50 1.00 -4.99 -4.60 0.98
43 J 398.92 1.40 1.00 -4.61 -4.53 0.98
44 I 398.92 1.07 1.00 -2.81 -4.53 0.98
44 J 392.92 1.09 1.00 -2.99 -4.22 0.98
45 | 392.92 1.01 1.00 -2.49 -4.22 0.99
45 J 372.30 0.81 1.00 -2.36 -3.22 0.99
The Loss of tendon group [C40] at the stage of [CS20]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgéssrztr:)r:?)age Eizxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
36 I 374.97 0.73 1.00 -2.24 -3.34 0.99
36 J 394.80 0.92 1.00 -2.37 -4.31 0.99
37 I 394.80 1.00 1.00 -2.91 -4.31 0.98
37 J 399.49 1.01 1.00 -2.78 -4.56 0.98
38 I 399.49 1.34 1.00 -4.60 -4.56 0.98
38 J 403.61 1.45 1.00 -4.98 -4.77 0.98
39 I 403.61 152 1.00 -6.01 -4.77 0.98
39 J 404.42 1.63 1.00 -6.25 -4.81 0.98
40 I 404.42 2.47 1.01 -12.38 -4.81 0.96
40 J 404.09 2.67 1.01 -12.98 -4.80 0.96
41 | 404.09 2.48 1.01 -12.41 -4.80 0.96
41 J 403.75 2.70 1.01 -13.10 -4.78 0.96
42 I 403.05 151 1.00 -5.86 -4.74 0.98
42 J 400.49 1.68 1.00 -6.29 -4.61 0.98
43 I 400.49 1.50 1.00 -4.99 -4.61 0.98
43 J 397.42 1.40 1.00 -4.61 -4.45 0.98
44 I 397.42 1.07 1.00 -2.81 -4.45 0.98
44 J 393.13 1.09 1.00 -2.99 -4.23 0.98
45 I 393.13 1.01 1.00 -2.49 -4.23 0.99
45 J 372.52 0.81 1.00 -2.36 -3.23 0.99

The Loss of tendon group [C41] at the stage of [CS20]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Cref(fs{??tr";#? ge Egézxggr?fr; Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
34 | 374.52 0.46 1.00 -1.39 -3.32 0.99
34 J 394.18 0.60 1.00 -1.47 -4.28 0.99
35 I 394.18 0.63 1.00 -1.65 -4.28 0.99
35 J 398.25 0.67 1.00 -1.46 -4.49 0.99
36 | 398.25 0.83 1.00 -2.32 -4.49 0.99
36 J 402.38 0.92 1.00 -2.37 -4.71 0.98
37 | 402.38 1.00 1.00 -2.91 -4.71 0.98
37 J 404.38 1.01 1.00 -2.78 -4.81 0.98
38 I 404.38 1.34 1.00 -4.60 -4.81 0.98
38 J 400.30 1.45 1.00 -4.97 -4.60 0.98
39 | 400.30 1.52 1.00 -6.00 -4.60 0.98
39 J 397.87 1.63 1.00 -6.25 -4.47 0.98
40 | 397.87 2.47 1.01 -12.38 -4.47 0.96
40 J 397.54 2.67 1.01 -12.98 -4.46 0.96
41 | 397.54 2.48 1.01 -12.41 -4.46 0.96
41 J 397.21 2.70 1.01 -13.10 -4.44 0.96
42 | 396.99 1.51 1.00 -5.86 -4.43 0.98
42 J 402.13 1.67 1.00 -6.28 -4.69 0.98
43 I 402.13 1.49 1.00 -4.98 -4.69 0.98
43 J 403.86 1.40 1.00 -4.61 -4.78 0.98
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44 I 403.86 1.07 1.00 -2.81 -4.78 0.98
44 J 401.29 1.09 1.00 -2.99 -4.65 0.98
45 I 401.29 1.01 1.00 -2.49 -4.65 0.98
45 J 399.92 0.94 1.00 -2.47 -4.58 0.98
46 I 399.92 0.78 1.00 -1.58 -4.58 0.99
46 J 393.48 0.75 1.00 -1.79 -4.25 0.99
47 I 393.48 0.72 1.00 -1.60 -4.25 0.99
47 J 374.49 0.56 1.00 -1.50 -3.32 0.99
The Loss of tendon group [C42] at the stage of [CS20]

Force (After ' Elastic Force(Elastic L_oss)/ Creep/Shrinkage | Relaxation Force(After All Los:s)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
34 I 374.47 0.46 1.00 -1.39 -3.32 0.99
34 J 394.13 0.60 1.00 -1.47 -4.28 0.99
35 I 394.13 0.63 1.00 -1.65 -4.28 0.99
35 J 398.20 0.67 1.00 -1.46 -4.49 0.99
36 I 398.20 0.83 1.00 -2.32 -4.49 0.99
36 J 402.33 0.92 1.00 -2.37 -4.70 0.98
37 I 402.33 1.00 1.00 -2.91 -4.70 0.98
37 J 404.37 1.01 1.00 -2.78 -4.81 0.98
38 I 404.37 1.34 1.00 -4.60 -4.81 0.98
38 J 400.29 1.45 1.00 -4.97 -4.60 0.98
39 I 400.29 1.52 1.00 -6.00 -4.60 0.98
39 J 397.86 1.63 1.00 -6.25 -4.47 0.98
40 I 397.86 2.47 1.01 -12.38 -4.47 0.96
40 J 397.53 2.67 1.01 -12.98 -4.45 0.96
41 I 397.53 2.48 1.01 -12.41 -4.45 0.96
41 J 398.48 2.70 1.01 -13.10 -4.50 0.96
42 I 398.32 151 1.00 -5.86 -4.50 0.98
42 J 402.12 1.67 1.00 -6.28 -4.69 0.98
43 I 402.12 1.49 1.00 -4.98 -4.69 0.98
43 J 403.85 1.40 1.00 -4.61 -4.78 0.98
44 I 403.85 1.07 1.00 -2.81 -4.78 0.98
44 J 401.06 1.09 1.00 -2.99 -4.64 0.98
45 I 401.06 1.01 1.00 -2.49 -4.64 0.98
45 J 399.68 0.94 1.00 -2.47 -4.57 0.98
46 I 399.68 0.78 1.00 -1.58 -4.57 0.99
46 J 393.24 0.75 1.00 -1.79 -4.24 0.99
47 I 393.24 0.72 1.00 -1.60 -4.24 0.99
47 J 374.25 0.56 1.00 -1.50 -3.31 0.99

The Loss of tendon group [C43] at the stage of [CS20]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate CreLeg)S{SS?trcl)r:]l;)age fc?ixgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
34 I 374.47 0.46 1.00 -1.39 -3.32 0.99
34 J 394.12 0.60 1.00 -1.47 -4.28 0.99
35 I 394.12 0.63 1.00 -1.65 -4.28 0.99
35 J 398.20 0.67 1.00 -1.46 -4.49 0.99
36 I 398.20 0.83 1.00 -2.32 -4.49 0.99
36 J 402.33 0.92 1.00 -2.37 -4.70 0.98
37 I 402.33 1.00 1.00 -2.91 -4.70 0.98
37 J 404.37 1.01 1.00 -2.78 -4.81 0.98
38 I 404.37 1.34 1.00 -4.60 -4.81 0.98
38 J 400.29 1.45 1.00 -4.97 -4.60 0.98
39 I 400.29 1.52 1.00 -6.00 -4.60 0.98
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The Loss of tendon group [C43] at the stage of [CS20]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
39 J 397.86 1.63 1.00 -6.25 -4.47 0.98
40 I 397.86 247 1.01 -12.38 -4.47 0.96
40 J 397.54 2.67 1.01 -12.98 -4.46 0.96
41 I 397.54 2.48 1.01 -12.41 -4.46 0.96
41 J 398.49 2.70 1.01 -13.10 -4.50 0.96
42 I 398.30 1.51 1.00 -5.86 -4.49 0.98
42 J 402.11 1.67 1.00 -6.28 -4.69 0.98
43 I 402.11 1.49 1.00 -4.98 -4.69 0.98
43 J 403.89 1.40 1.00 -4.61 -4.79 0.98
44 I 403.89 1.07 1.00 -2.81 -4.79 0.98
44 J 401.15 1.09 1.00 -2.99 -4.64 0.98
45 I 401.15 1.01 1.00 -2.49 -4.64 0.98
45 J 399.78 0.94 1.00 -2.47 -4.57 0.98
46 I 399.78 0.78 1.00 -1.58 -4.57 0.99
46 J 393.33 0.75 1.00 -1.79 -4.24 0.99
47 I 393.33 0.72 1.00 -1.60 -4.24 0.99
47 J 374.34 0.56 1.00 -1.50 -3.31 0.99

The Loss of tendon group [C44] at the stage of [CS20]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgéssr(]trcl)r:ll?)age Eggxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
32 I 370.46 0.26 1.00 -0.72 -3.13 0.99
32 J 390.82 0.32 1.00 -0.62 -4.11 0.99
33 I 390.82 0.32 1.00 -0.52 -4.11 0.99
33 J 397.10 0.36 1.00 -0.37 -4.43 0.99
34 I 397.10 0.51 1.00 -1.40 -4.43 0.99
34 J 401.75 0.61 1.00 -1.47 -4.67 0.99
35 I 401.75 0.63 1.00 -1.65 -4.67 0.99
35 J 402.20 0.67 1.00 -1.46 -4.70 0.99
36 I 402.20 0.82 1.00 -2.32 -4.70 0.98
36 J 397.78 0.90 1.00 -2.36 -4.47 0.99
37 I 397.78 0.98 1.00 -2.90 -4.47 0.98
37 J 390.64 1.01 1.00 -2.78 -4.10 0.99
38 I 390.64 1.34 1.00 -4.60 -4.10 0.98
38 J 386.71 145 1.00 -4.97 -3.91 0.98
39 I 386.71 1.52 1.00 -6.00 -3.91 0.98
39 J 384.34 1.63 1.00 -6.25 -3.79 0.98
40 I 384.34 2.47 1.01 -12.38 -3.79 0.96
40 J 384.03 2.67 1.01 -12.98 -3.78 0.96
41 | 384.03 2.48 1.01 -12.41 -3.78 0.96
41 J 383.71 2.70 1.01 -13.10 -3.76 0.96
42 I 383.61 1.51 1.00 -5.86 -3.76 0.98
42 J 388.57 1.67 1.00 -6.28 -4.00 0.98
43 | 388.57 1.49 1.00 -4.98 -4.00 0.98
43 J 390.24 1.40 1.00 -4.61 -4.08 0.98
44 I 390.24 1.07 1.00 -2.81 -4.08 0.99
44 J 396.91 1.07 1.00 -2.98 -4.42 0.98
45 I 396.91 0.99 1.00 -2.48 -4.42 0.99
45 J 401.04 0.94 1.00 -2.47 -4.64 0.98
46 | 401.04 0.78 1.00 -1.58 -4.64 0.99
46 J 399.35 0.75 1.00 -1.80 -4.55 0.99
47 I 399.35 0.73 1.00 -1.60 -4.55 0.99
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47 J 396.47 0.64 1.00 -1.55 -4.40 0.99
48 I 396.47 0.49 1.00 -0.58 -4.40 0.99
48 J 391.86 0.45 1.00 -0.73 -4.17 0.99
49 I 391.86 0.45 1.00 -0.76 -4.17 0.99
49 J 369.55 0.35 1.00 -0.83 -3.09 0.99
The Loss of tendon group [C45] at the stage of [CS20]

Force (After ' Elastic Force(Elastic L_oss)/ Creep/Shrinkage | Relaxation Force(After All L0§s)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
32 I 370.37 0.26 1.00 -0.72 -3.13 0.99
32 J 390.73 0.32 1.00 -0.62 -4.11 0.99
33 I 390.73 0.32 1.00 -0.52 -4.11 0.99
33 J 397.01 0.36 1.00 -0.37 -4.43 0.99
34 I 397.01 0.51 1.00 -1.40 -4.43 0.99
34 J 401.66 0.61 1.00 -1.47 -4.67 0.99
35 I 401.66 0.63 1.00 -1.65 -4.67 0.99
35 J 402.10 0.67 1.00 -1.46 -4.69 0.99
36 I 402.10 0.82 1.00 -2.32 -4.69 0.98
36 J 397.78 0.90 1.00 -2.36 -4.47 0.99
37 I 397.78 0.98 1.00 -2.90 -4.47 0.98
37 J 390.63 1.01 1.00 -2.78 -4.10 0.99
38 I 390.63 1.34 1.00 -4.60 -4.10 0.98
38 J 386.70 1.45 1.00 -4.97 -3.91 0.98
39 I 386.70 1.52 1.00 -6.00 -3.91 0.98
39 J 384.34 1.63 1.00 -6.25 -3.79 0.98
40 I 384.34 2.47 1.01 -12.38 -3.79 0.96
40 J 384.03 2.67 1.01 -12.98 -3.78 0.96
41 I 384.03 2.48 1.01 -12.41 -3.78 0.96
41 J 385.01 2.70 1.01 -13.10 -3.83 0.96
42 I 384.88 151 1.00 -5.86 -3.82 0.98
42 J 388.56 1.67 1.00 -6.28 -4.00 0.98
43 I 388.56 1.49 1.00 -4.98 -4.00 0.98
43 J 390.23 1.40 1.00 -4.61 -4.08 0.98
44 I 390.23 1.07 1.00 -2.81 -4.08 0.99
44 J 396.89 1.07 1.00 -2.98 -4.42 0.98
45 I 396.89 0.99 1.00 -2.48 -4.42 0.99
45 J 401.02 0.94 1.00 -2.47 -4.64 0.98
46 I 401.02 0.78 1.00 -1.58 -4.64 0.99
46 J 399.24 0.75 1.00 -1.80 -4.54 0.99
47 I 399.24 0.73 1.00 -1.60 -4.54 0.99
47 J 396.36 0.64 1.00 -1.55 -4.39 0.99
48 I 396.36 0.49 1.00 -0.58 -4.39 0.99
48 J 391.74 0.45 1.00 -0.73 -4.16 0.99
49 I 391.74 0.45 1.00 -0.76 -4.16 0.99
49 J 369.43 0.35 1.00 -0.83 -3.09 0.99

The Loss of tendon group [C46] at the stage of [CS20]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate CreLeg)S{SS?trcl)r:]l;)age fc?ixgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
32 I 370.36 0.26 1.00 -0.72 -3.13 0.99
32 J 390.73 0.32 1.00 -0.62 -4.11 0.99
33 I 390.73 0.32 1.00 -0.52 -4.11 0.99
33 J 397.00 0.36 1.00 -0.37 -4.43 0.99
34 I 397.00 0.51 1.00 -1.40 -4.43 0.99
34 J 401.65 0.61 1.00 -1.47 -4.67 0.99
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The Loss of tendon group [C46] at the stage of [CS20]

Force (After

Elastic

Force(Elastic Loss)/

Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefg)éssrztrcl)r:?)age Eizxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
35 I 401.65 0.63 1.00 -1.65 -4.67 0.99
35 J 402.11 0.67 1.00 -1.46 -4.69 0.99
36 I 402.11 0.82 1.00 -2.32 -4.69 0.98
36 J 397.77 0.90 1.00 -2.36 -4.47 0.99
37 I 397.77 0.98 1.00 -2.90 -4.47 0.98
37 J 390.62 1.01 1.00 -2.78 -4.10 0.99
38 I 390.62 1.34 1.00 -4.60 -4.10 0.98
38 J 386.69 1.45 1.00 -4.97 -3.91 0.98
39 I 386.69 1.52 1.00 -6.00 -3.91 0.98
39 J 384.33 1.63 1.00 -6.25 -3.79 0.98
40 I 384.33 2.47 1.01 -12.38 -3.79 0.96
40 J 384.02 2.67 1.01 -12.98 -3.78 0.96
41 I 384.02 2.48 1.01 -12.41 -3.78 0.96
41 J 385.01 2.70 1.01 -13.10 -3.83 0.96
42 I 384.86 151 1.00 -5.86 -3.82 0.98
42 J 388.54 1.67 1.00 -6.28 -4.00 0.98
43 I 388.54 1.49 1.00 -4.98 -4.00 0.98
43 J 390.22 1.40 1.00 -4.61 -4.08 0.98
44 I 390.22 1.07 1.00 -2.81 -4.08 0.99
44 J 396.88 1.07 1.00 -2.98 -4.42 0.98
45 I 396.88 0.99 1.00 -2.48 -4.42 0.99
45 J 401.01 0.94 1.00 -2.47 -4.64 0.98
46 I 401.01 0.78 1.00 -1.58 -4.64 0.99
46 J 399.25 0.75 1.00 -1.80 -4.54 0.99
47 I 399.25 0.73 1.00 -1.60 -4.54 0.99
47 J 396.35 0.64 1.00 -1.55 -4.39 0.99
48 I 396.35 0.49 1.00 -0.58 -4.39 0.99
48 J 391.73 0.45 1.00 -0.73 -4.16 0.99
49 I 391.73 0.45 1.00 -0.76 -4.16 0.99
49 J 369.42 0.35 1.00 -0.83 -3.09 0.99

The Loss of tendon group [C47] at the stage of [CS20]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgslssr(]tr(l)r;ll]f)age Ec?ixggr?fr; Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
30 I 336.20 0.09 1.00 -0.18 -1.68 0.99
30 J 373.91 0.15 1.00 -0.21 -3.30 0.99
31 I 373.91 0.15 1.00 -0.11 -3.30 0.99
31 J 382.79 0.20 1.00 0.00 -3.72 0.99
32 I 382.79 0.28 1.00 -0.69 -3.72 0.99
32 J 372.58 0.32 1.00 -0.62 -3.23 0.99
33 I 372.58 0.32 1.00 -0.52 -3.23 0.99
33 J 367.73 0.36 1.00 -0.37 -3.01 0.99
34 | 367.73 0.51 1.00 -1.40 -3.01 0.99
34 J 363.28 0.61 1.00 -1.47 -2.81 0.99
35 I 363.28 0.63 1.00 -1.65 -2.81 0.99
35 J 360.98 0.67 1.00 -1.46 -2.71 0.99
36 I 360.98 0.82 1.00 -2.32 -2.71 0.99
36 J 356.25 0.90 1.00 -2.36 -2.50 0.99
37 I 356.25 0.98 1.00 -2.90 -2.50 0.99
37 J 350.69 1.01 1.00 -2.78 -2.27 0.99
38 I 350.69 1.34 1.00 -4.60 -2.27 0.98
38 J 346.56 145 1.00 -4.97 -2.09 0.98
39 I 346.56 1.52 1.00 -6.00 -2.09 0.98
39 J 345.11 1.63 1.00 -6.25 -2.03 0.98
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The Loss of tendon group [C47] at the stage of [CS20]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
40 I 345.11 2.47 1.01 -12.38 -2.03 0.97
40 J 345.11 2.67 1.01 -12.98 -2.03 0.96
41 I 345.11 2.48 1.01 -12.41 -2.03 0.97
41 J 346.27 2.70 1.01 -13.10 -2.08 0.96
42 I 345.17 1.51 1.00 -5.86 -2.04 0.98
42 J 348.47 1.67 1.00 -6.28 -2.17 0.98
43 I 348.47 1.49 1.00 -4.98 -2.17 0.98
43 J 350.65 1.40 1.00 -4.61 -2.26 0.98
44 I 350.65 1.07 1.00 -2.81 -2.26 0.99
44 J 356.39 1.07 1.00 -2.98 -2.51 0.99
45 I 356.39 0.99 1.00 -2.48 -2.51 0.99
45 J 360.28 0.94 1.00 -2.47 -2.68 0.99
46 I 360.28 0.78 1.00 -1.58 -2.68 0.99
46 J 364.60 0.75 1.00 -1.80 -2.87 0.99
47 I 364.60 0.73 1.00 -1.60 -2.87 0.99
47 J 367.87 0.64 1.00 -1.55 -3.02 0.99
48 I 367.87 0.49 1.00 -0.58 -3.02 0.99
48 J 371.35 0.45 1.00 -0.73 -3.18 0.99
49 I 371.35 0.45 1.00 -0.76 -3.18 0.99
49 J 383.05 0.41 1.00 -0.83 -3.73 0.99
50 I 383.05 0.32 1.00 -0.18 -3.73 0.99
50 J 380.88 0.28 1.00 -0.29 -3.63 0.99
51 I 380.88 0.28 1.00 -0.34 -3.63 0.99
51 J 335.43 0.17 1.00 -0.27 -1.65 0.99

The Loss of tendon group [C48] at the stage of [CS20]

Force (After ' Elastic Force(Elastic Lpss)/ Creep/Shrinkage | Relaxation Force(After All Los_s)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
30 I 345.87 0.10 1.00 -0.19 -2.07 0.99
30 J 380.38 0.17 1.00 -0.22 -3.60 0.99
31 I 380.38 0.17 1.00 -0.12 -3.60 0.99
31 J 388.16 0.21 1.00 -0.02 -3.98 0.99
32 I 388.16 0.30 1.00 -0.71 -3.98 0.99
32 J 382.53 0.33 1.00 -0.65 -3.71 0.99
33 I 382.53 0.33 1.00 -0.55 -3.71 0.99
33 J 378.18 0.37 1.00 -0.41 -3.50 0.99
34 I 378.18 0.52 1.00 -1.45 -3.50 0.99
34 J 373.52 0.61 1.00 -1.51 -3.28 0.99
35 I 373.52 0.64 1.00 -1.71 -3.28 0.99
35 J 370.96 0.67 1.00 -1.53 -3.16 0.99
36 I 370.96 0.83 1.00 -2.38 -3.16 0.99
36 J 365.82 0.91 1.00 -2.44 -2.92 0.99
37 I 365.82 0.99 1.00 -2.99 -2.92 0.99
37 J 360.69 1.02 1.00 -2.87 -2.70 0.99
38 I 360.69 1.34 1.00 -4.71 -2.70 0.98
38 J 356.10 1.45 1.00 -5.09 -2.50 0.98
39 I 356.10 1.52 1.00 -6.14 -2.50 0.98
39 J 354.70 1.63 1.00 -6.40 -2.44 0.98
40 | 354.70 2.48 1.01 -12.67 -2.44 0.96
40 J 354.64 2.68 1.01 -13.29 -2.43 0.96
41 I 354.64 2.48 1.01 -12.70 -2.43 0.96
41 J 356.18 2.70 1.01 -13.41 -2.50 0.96
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The Loss of tendon group [C48] at the stage of [CS20]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
42 I 355.91 1.51 1.00 -6.00 -2.49 0.98
42 J 359.08 1.67 1.00 -6.43 -2.63 0.98
43 I 359.08 1.50 1.00 -5.10 -2.63 0.98
43 J 362.32 1.40 1.00 -4.72 -2.77 0.98
44 I 362.32 1.08 1.00 -2.90 -2.77 0.99
44 J 367.52 1.08 1.00 -3.06 -3.00 0.99
45 I 367.52 1.00 1.00 -2.55 -3.00 0.99
45 J 371.10 0.94 1.00 -2.53 -3.17 0.99
46 I 371.10 0.78 1.00 -1.64 -3.17 0.99
46 J 375.68 0.76 1.00 -1.85 -3.38 0.99
47 I 375.68 0.74 1.00 -1.65 -3.38 0.99
47 J 378.64 0.65 1.00 -1.59 -3.52 0.99
48 I 378.64 0.50 1.00 -0.61 -3.52 0.99
48 J 383.40 0.46 1.00 -0.76 -3.75 0.99
49 I 383.40 0.46 1.00 -0.79 -3.75 0.99
49 J 387.14 0.42 1.00 -0.85 -3.93 0.99
50 I 387.14 0.34 1.00 -0.20 -3.93 0.99
50 J 382.56 0.30 1.00 -0.31 -3.71 0.99
51 I 382.56 0.29 1.00 -0.36 -3.71 0.99
51 J 348.39 0.18 1.00 -0.28 -2.17 0.99
3.5.10.3. FAMILIA DE CABLES TIPO C
Para la familia de cables de postensado a momento positivo de continuidad tipo C, se emplean
8 cables de 15 torones cada uno por cada estribo, que se distribuyen equitativamente sobre la
losa inferior, a fin de garantizar la estabilidad de la estructura y anclaje con la viga cabezal
de los estribos.
The Loss of tendon group [C49] at the stage of [CS19]
Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
1 I 272.02 0.03 1.00 -0.89 -3.09 0.99
1 J 272.28 0.05 1.00 -1.26 -3.10 0.98
2 | 250.96 0.13 1.00 -2.20 -2.06 0.98
2 J 257.04 0.24 1.00 -2.78 -2.35 0.98
3 I 257.04 0.23 1.00 -2.08 -2.35 0.98
3 J 259.00 0.27 1.00 -2.07 -2.44 0.98
4 I 259.00 0.25 1.00 -1.70 -2.44 0.99
4 J 260.68 0.29 1.00 -1.69 -2.52 0.98
5 I 260.68 0.27 1.00 -1.43 -2.52 0.99
5 J 262.38 0.29 1.00 -1.43 -2.60 0.99
6 I 262.38 0.27 1.00 -1.22 -2.60 0.99
6 J 262.59 0.28 1.00 -1.20 -2.61 0.99
7 I 262.59 0.27 1.00 -1.06 -2.61 0.99
7 J 261.72 0.27 1.00 -1.04 -2.57 0.99
8 I 261.72 0.26 1.00 -0.89 -2.57 0.99
8 J 255.95 0.21 1.00 -0.77 -2.29 0.99
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The Loss of tendon group [C50] at the stage of [CS19]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
1 I 272.02 0.03 1.00 -0.89 -3.09 0.99
1 J 272.28 0.05 1.00 -1.26 -3.10 0.98
2 I 250.96 0.13 1.00 -2.20 -2.06 0.98
2 J 257.04 0.24 1.00 -2.78 -2.35 0.98
3 I 257.04 0.23 1.00 -2.08 -2.35 0.98
3 J 259.00 0.27 1.00 -2.07 -2.44 0.98
4 I 259.00 0.25 1.00 -1.70 -2.44 0.99
4 J 260.68 0.29 1.00 -1.69 -2.52 0.98
5 I 260.68 0.27 1.00 -1.43 -2.52 0.99
5 J 262.38 0.29 1.00 -1.43 -2.60 0.99
6 I 262.38 0.27 1.00 -1.22 -2.60 0.99
6 J 262.59 0.28 1.00 -1.20 -2.61 0.99
7 I 262.59 0.27 1.00 -1.06 -2.61 0.99
7 J 261.72 0.27 1.00 -1.04 -2.57 0.99
8 I 261.72 0.26 1.00 -0.89 -2.57 0.99
8 J 255.95 0.21 1.00 -0.77 -2.29 0.99

The Loss of tendon group [C51] at the stage of [CS19]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
1 I 272.02 0.03 1.00 -0.89 -3.09 0.99
1 J 272.28 0.05 1.00 -1.26 -3.10 0.98
2 I 250.96 0.13 1.00 -2.20 -2.06 0.98
2 J 257.04 0.24 1.00 -2.78 -2.35 0.98
3 I 257.04 0.23 1.00 -2.08 -2.35 0.98
3 J 259.00 0.27 1.00 -2.07 -2.44 0.98
4 I 259.00 0.25 1.00 -1.70 -2.44 0.99
4 J 260.68 0.29 1.00 -1.69 -2.52 0.98
5 I 260.68 0.27 1.00 -1.43 -2.52 0.99
5 J 262.38 0.29 1.00 -1.43 -2.60 0.99
6 I 262.38 0.27 1.00 -1.22 -2.60 0.99
6 J 262.59 0.28 1.00 -1.20 -2.61 0.99
7 I 262.59 0.27 1.00 -1.06 -2.61 0.99
7 J 261.72 0.27 1.00 -1.04 -2.57 0.99
8 I 261.72 0.26 1.00 -0.89 -2.57 0.99
8 J 255.95 0.21 1.00 -0.77 -2.29 0.99

The Loss of tendon group [C52] at the stage of [CS19]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
1 I 272.02 0.03 1.00 -0.89 -3.09 0.99
1 J 272.28 0.05 1.00 -1.26 -3.10 0.98
2 I 250.96 0.13 1.00 -2.20 -2.06 0.98
2 J 257.04 0.24 1.00 -2.78 -2.35 0.98
3 I 257.04 0.23 1.00 -2.08 -2.35 0.98
3 J 259.00 0.27 1.00 -2.07 -2.44 0.98
4 I 259.00 0.25 1.00 -1.70 -2.44 0.99
4 J 260.68 0.29 1.00 -1.69 -2.52 0.98
5 I 260.68 0.27 1.00 -1.43 -2.52 0.99
5 J 262.38 0.29 1.00 -1.43 -2.60 0.99
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6 I 262.38 0.27 1.00 -1.22 -2.60 0.99
6 J 262.59 0.28 1.00 -1.20 -2.61 0.99
7 I 262.59 0.27 1.00 -1.06 -2.61 0.99
7 J 261.72 0.27 1.00 -1.04 -2.57 0.99
8 I 261.72 0.26 1.00 -0.89 -2.57 0.99
8 J 255.95 0.21 1.00 -0.77 -2.29 0.99
The Loss of tendon group [C53] at the stage of [CS19]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgéssrztr:)r:?)age Eizxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
1 I 272.02 0.03 1.00 -0.89 -3.09 0.99
1 J 272.28 0.05 1.00 -1.26 -3.10 0.98
2 I 250.96 0.13 1.00 -2.20 -2.06 0.98
2 J 257.04 0.24 1.00 -2.78 -2.35 0.98
3 I 257.04 0.23 1.00 -2.08 -2.35 0.98
3 J 259.00 0.27 1.00 -2.07 -2.44 0.98
4 I 259.00 0.25 1.00 -1.70 -2.44 0.99
4 J 260.68 0.29 1.00 -1.69 -2.52 0.98
5 I 260.68 0.27 1.00 -1.43 -2.52 0.99
5 J 262.38 0.29 1.00 -1.43 -2.60 0.99
6 I 262.38 0.27 1.00 -1.22 -2.60 0.99
6 J 262.59 0.28 1.00 -1.20 -2.61 0.99
7 I 262.59 0.27 1.00 -1.06 -2.61 0.99
7 J 261.72 0.27 1.00 -1.04 -2.57 0.99
8 I 261.72 0.26 1.00 -0.89 -2.57 0.99
8 J 255.95 0.21 1.00 -0.77 -2.29 0.99

The Loss of tendon group [C54] at the stage of [CS19]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
1 I 272.02 0.03 1.00 -0.89 -3.09 0.99
1 J 272.28 0.05 1.00 -1.26 -3.10 0.98
2 I 250.96 0.13 1.00 -2.20 -2.06 0.98
2 J 257.04 0.24 1.00 -2.78 -2.35 0.98
3 I 257.04 0.23 1.00 -2.08 -2.35 0.98
3 J 259.00 0.27 1.00 -2.07 -2.44 0.98
4 I 259.00 0.25 1.00 -1.70 -2.44 0.99
4 J 260.68 0.29 1.00 -1.69 -2.52 0.98
5 I 260.68 0.27 1.00 -1.43 -2.52 0.99
5 J 262.38 0.29 1.00 -1.43 -2.60 0.99
6 | 262.38 0.27 1.00 -1.22 -2.60 0.99
6 J 262.59 0.28 1.00 -1.20 -2.61 0.99
7 | 262.59 0.27 1.00 -1.06 -2.61 0.99
7 J 261.72 0.27 1.00 -1.04 -2.57 0.99
8 | 261.72 0.26 1.00 -0.89 -2.57 0.99
8 J 255.95 0.21 1.00 -0.77 -2.29 0.99
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The Loss of tendon group [C55] at the stage of [CS19]

Force (After

Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation

Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
1 I 272.02 0.03 1.00 -0.89 -3.09 0.99
1 J 272.28 0.05 1.00 -1.26 -3.10 0.98
2 | 250.96 0.13 1.00 -2.20 -2.06 0.98
2 J 257.04 0.24 1.00 -2.78 -2.35 0.98
3 I 257.04 0.23 1.00 -2.08 -2.35 0.98
3 J 259.00 0.27 1.00 -2.07 -2.44 0.98
4 | 259.00 0.25 1.00 -1.70 -2.44 0.99
4 J 260.68 0.29 1.00 -1.69 -2.52 0.98
5 I 260.68 0.27 1.00 -1.43 -2.52 0.99
5 J 262.38 0.29 1.00 -1.43 -2.60 0.99
6 I 262.38 0.27 1.00 -1.22 -2.60 0.99
6 J 262.59 0.28 1.00 -1.20 -2.61 0.99
7 I 262.59 0.27 1.00 -1.06 -2.61 0.99
7 J 261.72 0.27 1.00 -1.04 -2.57 0.99
8 I 261.72 0.26 1.00 -0.89 -2.57 0.99
8 J 255.95 0.21 1.00 -0.77 -2.29 0.99

The Loss of tendon group [C56] at the stage of [CS19]

Force (After ' Elastic Force(Elastic L.oss)/ Creep/Shrinkage | Relaxation Force(After All Los:s)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
1 I 272.02 0.03 1.00 -0.89 -3.09 0.99
1 J 272.28 0.05 1.00 -1.26 -3.10 0.98
2 I 250.96 0.13 1.00 -2.20 -2.06 0.98
2 J 257.04 0.24 1.00 -2.78 -2.35 0.98
3 | 257.04 0.23 1.00 -2.08 -2.35 0.98
3 J 259.00 0.27 1.00 -2.07 -2.44 0.98
4 I 259.00 0.25 1.00 -1.70 -2.44 0.99
4 J 260.68 0.29 1.00 -1.69 -2.52 0.98
5 | 260.68 0.27 1.00 -1.43 -2.52 0.99
5 J 262.38 0.29 1.00 -1.43 -2.60 0.99
6 I 262.38 0.27 1.00 -1.22 -2.60 0.99
6 J 262.59 0.28 1.00 -1.20 -2.61 0.99
7 I 262.59 0.27 1.00 -1.06 -2.61 0.99
7 J 261.72 0.27 1.00 -1.04 -2.57 0.99
8 | 261.72 0.26 1.00 -0.89 -2.57 0.99
8 J 255.95 0.21 1.00 -0.77 -2.29 0.99
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The Loss of tendon group [C57] at the stage of [CS19]

Force (After

Elastic Force(Elastic Loss)/

Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefcf)ésstztrcl)rlwa;)age Egézxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
73 I 243.36 0.20 1.00 -0.75 -1.73 0.99
73 J 257.70 0.29 1.00 -1.02 -2.38 0.99
74 I 257.70 0.30 1.00 -1.13 -2.38 0.99
74 J 260.55 0.30 1.00 -1.16 -2.51 0.99
75 I 260.55 0.31 1.00 -1.31 -2.51 0.99
75 J 262.47 0.30 1.00 -1.33 -2.61 0.99
76 I 262.47 0.32 1.00 -1.54 -2.61 0.99
76 J 265.42 0.30 1.00 -1.53 -2.75 0.99
77 I 265.42 0.32 1.00 -1.81 -2.75 0.98
77 J 264.07 0.28 1.00 -1.79 -2.69 0.98
78 I 264.07 0.29 1.00 -2.17 -2.69 0.98
78 J 261.07 0.24 1.00 -2.13 -2.54 0.98
79 I 261.07 0.24 1.00 -2.68 -2.54 0.98
79 J 234.19 0.13 1.00 -2.12 -1.34 0.99
80 I 234.19 0.04 1.00 -1.12 -1.34 0.99
80 J 233.92 0.02 1.00 -0.83 -1.33 0.99

The Loss of tendon group [C58] at the stage of [CS19]
Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/
em | Part | Immediate Loss) : eform. Loss orce(Immediate orce(After Immediate
Elem | Part | Immediate Loss) : A | Deform. L Force(Immedi Crefgs{ Ssr(‘trc':%age Ejgxggr‘]’g Force(After Immedi

(tonf) : B (tonf) Loss) Loss)
73 I 243.49 0.20 1.00 -0.75 -1.73 0.99
73 J 257.82 0.29 1.00 -1.02 -2.38 0.99
74 I 257.82 0.30 1.00 -1.13 -2.38 0.99
74 J 260.67 0.30 1.00 -1.16 -2.52 0.99
75 I 260.67 0.31 1.00 -1.31 -2.52 0.99
75 J 262.59 0.30 1.00 -1.33 -2.61 0.99
76 I 262.59 0.32 1.00 -1.54 -2.61 0.99
76 J 265.54 0.30 1.00 -1.53 -2.76 0.99
77 I 265.54 0.32 1.00 -1.81 -2.76 0.98
77 J 264.13 0.28 1.00 -1.79 -2.69 0.98
78 I 264.13 0.29 1.00 -2.17 -2.69 0.98
78 J 261.13 0.24 1.00 -2.12 -2.54 0.98
79 I 261.13 0.24 1.00 -2.68 -2.54 0.98
79 J 234.36 0.13 1.00 -2.12 -1.35 0.99
80 I 234.36 0.04 1.00 -1.12 -1.35 0.99
80 J 234.10 0.02 1.00 -0.83 -1.34 0.99
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The Loss of tendon group [C59] at the stage of [CS19]

Force (After

Elastic Force(Elastic Loss)/

Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefg’éss?trc'%)age Egézxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
73 I 243.63 0.20 1.00 -0.75 -1.74 0.99
73 J 257.94 0.29 1.00 -1.02 -2.39 0.99
74 I 257.94 0.30 1.00 -1.13 -2.39 0.99
74 J 260.80 0.30 1.00 -1.16 -2.53 0.99
75 I 260.80 0.31 1.00 -1.31 -2.53 0.99
75 J 262.72 0.30 1.00 -1.33 -2.62 0.99
76 I 262.72 0.32 1.00 -1.54 -2.62 0.99
76 J 265.66 0.30 1.00 -1.53 -2.76 0.99
77 I 265.66 0.32 1.00 -1.81 -2.76 0.98
77 J 264.23 0.28 1.00 -1.79 -2.69 0.98
78 I 264.23 0.29 1.00 -2.17 -2.69 0.98
78 J 261.23 0.24 1.00 -2.12 -2.55 0.98
79 I 261.23 0.24 1.00 -2.68 -2.55 0.98
79 J 234.59 0.13 1.00 -2.13 -1.36 0.99
80 I 234.59 0.04 1.00 -1.13 -1.36 0.99
80 J 234.32 0.02 1.00 -0.84 -1.35 0.99

The Loss of tendon group [C60] at the stage of [CS19]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgéssr(]trcl)r:ll?)age Eggxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
73 I 243.23 0.20 1.00 -0.75 -1.72 0.99
73 J 257.59 0.29 1.00 -1.02 -2.37 0.99
74 I 257.59 0.30 1.00 -1.13 -2.37 0.99
74 J 260.44 0.30 1.00 -1.16 -2.51 0.99
75 I 260.44 0.31 1.00 -1.31 -2.51 0.99
75 J 262.35 0.30 1.00 -1.33 -2.60 0.99
76 I 262.35 0.32 1.00 -1.54 -2.60 0.99
76 J 265.30 0.30 1.00 -1.53 -2.75 0.99
77 I 265.30 0.32 1.00 -1.81 -2.75 0.98
77 J 263.92 0.28 1.00 -1.79 -2.68 0.98
78 I 263.92 0.29 1.00 -2.17 -2.68 0.98
78 J 260.91 0.24 1.00 -2.13 -2.53 0.98
79 I 260.91 0.24 1.00 -2.68 -2.53 0.98
79 J 233.91 0.13 1.00 -2.12 -1.33 0.99
80 I 233.91 0.04 1.00 -1.12 -1.33 0.99
80 J 233.65 0.02 1.00 -0.83 -1.32 0.99
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The Loss of tendon group [C61] at the stage of [CS19]

Force (After

Elastic Force(Elastic Loss)/

Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefcf)ésstztrcl)rlwa;)age Egézxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
73 I 242.68 0.20 1.00 -0.75 -1.70 0.99
73 J 257.11 0.29 1.00 -1.02 -2.35 0.99
74 I 257.11 0.30 1.00 -1.13 -2.35 0.99
74 J 259.93 0.30 1.00 -1.16 -2.48 0.99
75 I 259.93 0.31 1.00 -1.31 -2.48 0.99
75 J 261.84 0.30 1.00 -1.33 -2.58 0.99
76 I 261.84 0.32 1.00 -1.54 -2.58 0.99
76 J 264.82 0.30 1.00 -1.53 -2.72 0.99
77 I 264.82 0.32 1.00 -1.81 -2.72 0.98
77 J 263.35 0.28 1.00 -1.79 -2.65 0.98
78 I 263.35 0.30 1.00 -2.17 -2.65 0.98
78 J 260.33 0.24 1.00 -2.13 -2.50 0.98
79 I 260.33 0.24 1.00 -2.69 -2.50 0.98
79 J 232.83 0.13 1.00 -2.11 -1.29 0.99
80 I 232.83 0.04 1.00 -1.12 -1.29 0.99
80 J 232.58 0.02 1.00 -0.83 -1.28 0.99

The Loss of tendon group [C62] at the stage of [CS19]
Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Creep SNl e | [Relselion Force(After Immediate
Loss (tonf) Loss (tonf)

(tonf) : B (tonf) Loss) Loss)
73 I 244.15 0.20 1.00 -0.75 -1.76 0.99
73 J 258.39 0.29 1.00 -1.02 -2.41 0.99
74 I 258.39 0.30 1.00 -1.13 -2.41 0.99
74 J 261.27 0.30 1.00 -1.16 -2.55 0.99
75 I 261.27 0.31 1.00 -1.31 -2.55 0.99
75 J 263.20 0.30 1.00 -1.33 -2.64 0.99
76 I 263.20 0.32 1.00 -1.54 -2.64 0.99
76 J 264.30 0.30 1.00 -1.53 -2.70 0.99
77 I 264.30 0.32 1.00 -1.81 -2.70 0.98
77 J 262.33 0.28 1.00 -1.79 -2.60 0.98
78 I 262.33 0.29 1.00 -2.17 -2.60 0.98
78 J 259.35 0.24 1.00 -2.12 -2.46 0.98
79 I 259.35 0.24 1.00 -2.68 -2.46 0.98
79 J 250.47 0.13 1.00 -2.13 -2.04 0.98
80 I 250.47 0.04 1.00 -1.13 -2.04 0.99
80 J 232.91 0.02 1.00 -0.84 -1.29 0.99
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The Loss of tendon group [C63] at the stage of [CS19]

Force (After

Elastic Force(Elastic Loss)/

Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate CreLecf)S{sS?trcl)r:ql;)age Eizxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
73 I 244.27 0.20 1.00 -0.75 -1.77 0.99
73 J 258.50 0.29 1.00 -1.02 -2.41 0.99
74 I 258.50 0.30 1.00 -1.13 -2.41 0.99
74 J 261.39 0.30 1.00 -1.16 -2.55 0.99
75 I 261.39 0.31 1.00 -1.31 -2.55 0.99
75 J 263.32 0.30 1.00 -1.33 -2.65 0.99
76 I 263.32 0.32 1.00 -1.54 -2.65 0.99
76 J 264.40 0.30 1.00 -1.53 -2.70 0.99
77 I 264.40 0.32 1.00 -1.81 -2.70 0.98
77 J 262.43 0.28 1.00 -1.79 -2.60 0.98
78 I 262.43 0.29 1.00 -2.17 -2.60 0.98
78 J 259.46 0.24 1.00 -2.12 -2.46 0.98
79 I 259.46 0.24 1.00 -2.68 -2.46 0.98
79 J 250.58 0.13 1.00 -2.14 -2.05 0.98
80 I 250.58 0.04 1.00 -1.13 -2.05 0.99
80 J 233.12 0.02 1.00 -0.84 -1.30 0.99

The Loss of tendon group [C64] at the stage of [CS19]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part Immediate(Loss) : A | Deform. Loss Forc(e(lmmediate) Crefgéssr(]trcl)r:ll?)age Eggxgggg Force(fAfter Immediaie
(tonf) : B (tonf) Loss) Loss)
73 I 242.54 0.20 1.00 -0.75 -1.69 0.99
73 J 256.98 0.29 1.00 -1.02 -2.34 0.99
74 I 256.98 0.30 1.00 -1.13 -2.34 0.99
74 J 259.80 0.30 1.00 -1.16 -2.48 0.99
75 I 259.80 0.31 1.00 -1.31 -2.48 0.99
75 J 261.71 0.30 1.00 -1.33 -2.57 0.99
76 I 261.71 0.32 1.00 -1.54 -2.57 0.99
76 J 264.69 0.30 1.00 -1.53 -2.72 0.99
77 I 264.69 0.32 1.00 -1.81 -2.72 0.98
77 J 263.20 0.28 1.00 -1.79 -2.64 0.98
78 I 263.20 0.30 1.00 -2.17 -2.64 0.98
78 J 260.18 0.24 1.00 -2.13 -2.50 0.98
79 I 260.18 0.24 1.00 -2.69 -2.50 0.98
79 J 232.55 0.13 1.00 -2.11 -1.28 0.99
80 I 232.55 0.04 1.00 -1.11 -1.28 0.99
80 J 232.30 0.02 1.00 -0.83 -1.27 0.99

3.5.11. PERDIDAS A LARGO PLAZO DE CABLES DE POSTENSADO
3.5.11.1. FAMILIA DE CABLES TIPO A

Se definen las pérdidas a largo plazo definiendo una etapa constructiva de 10000 dias,
conforme lo estipulado en la normativa CCP-14, teniendo en cuenta la aplicacion de cargas
de servicio y funcionamiento.
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Para la familia de cables de postensado a momento negativo de construccion tipo A, se
emplean 34 cables de 22 torones cada uno por cada tabique, para un total de 68 cables que se
distribuyen equitativamente sobre la losa superior, a fin de garantizar la estabilidad de la
estructura durante su construccion.

The Loss of tendon group [C1-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate CreLecE)S/sS?trcl;I?)age Egixggr?fr; Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
18 I 394.06 -9.37 0.98 -25.99 -8.53 0.89
18 J 394.07 -8.79 0.98 -25.26 -8.58 0.89
19 I 394.07 -2.66 0.99 -10.65 -9.21 0.94
19 J 394.07 -2.47 0.99 -10.52 -9.23 0.94
20 I 394.07 -8.46 0.98 -24.82 -8.60 0.89
20 J 394.07 -7.36 0.98 -23.65 -8.68 0.90
21 I 394.07 -8.42 0.98 -24.65 -8.60 0.89
21 J 394.06 -9.52 0.98 -25.81 -8.52 0.89
22 I 394.06 -3.30 0.99 -11.07 -9.17 0.94
22 J 394.04 -3.57 0.99 -11.33 -9.15 0.94
23 I 394.04 -9.74 0.98 -26.17 -8.51 0.89
23 J 394.03 -10.46 0.97 -26.98 -8.46 0.88

The Loss of tendon group [C2-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgéssr(]trcl)r:ll?)age Eggxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
18 I 393.97 -9.37 0.98 -25.99 -8.52 0.89
18 J 393.98 -8.79 0.98 -25.26 -8.57 0.89
19 I 393.98 -2.66 0.99 -10.65 -9.20 0.94
19 J 393.98 -2.47 0.99 -10.52 -9.22 0.94
20 I 393.98 -8.46 0.98 -24.82 -8.59 0.89
20 J 393.98 -7.36 0.98 -23.65 -8.67 0.90
21 I 393.98 -8.42 0.98 -24.65 -8.59 0.89
21 J 394.00 -9.52 0.98 -25.81 -8.52 0.89
22 I 394.00 -3.30 0.99 -11.07 -9.17 0.94
22 J 394.01 -3.57 0.99 -11.33 -9.15 0.94
23 I 394.01 -9.74 0.98 -26.17 -8.51 0.89
23 J 394.01 -10.46 0.97 -26.98 -8.46 0.88

The Loss of tendon group [C3-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Cref(fs{f?g:#? ge E:ézxggr?fr; Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
17 I 384.83 -8.90 0.98 -29.84 -7.19 0.88
17 J 396.59 -7.77 0.98 -28.22 -8.54 0.89
18 I 396.59 -7.43 0.98 -21.11 -8.94 0.91
18 J 396.59 -6.95 0.98 -20.54 -8.98 0.91
19 I 396.59 -1.77 1.00 -7.54 -9.63 0.95
19 J 396.59 -1.59 1.00 -7.42 -9.64 0.95
20 I 396.59 -6.64 0.98 -20.17 -9.01 0.91
20 J 396.59 -5.62 0.99 -19.21 -9.08 0.91
21 I 396.59 -6.69 0.98 -20.21 -8.99 0.91
21 J 396.58 -7.70 0.98 -21.16 -8.92 0.90
22 I 396.58 -2.43 0.99 -7.99 -9.58 0.95
22 J 396.57 -2.67 0.99 -8.20 -9.56 0.95
23 I 396.57 -7.88 0.98 -21.45 -8.90 0.90
23 J 396.56 -8.50 0.98 -22.10 -8.85 0.90
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24 I 396.56 -8.87 0.98 -29.42 -8.45 0.88
24 J 384.51 -10.20 0.97 -31.18 -7.07 0.87
The Loss of tendon group [C4-P1] at the stage of [CS22]
Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
17 I 366.17 -8.90 0.98 -29.84 -5.31 0.88
17 J 380.46 -7.77 0.98 -28.22 -6.83 0.89
18 I 380.46 -7.43 0.98 -21.11 -7.20 0.91
18 J 385.18 -6.95 0.98 -20.54 -7.74 0.91
19 I 385.18 -1.77 1.00 -7.54 -8.35 0.95
19 J 385.34 -1.59 1.00 -7.42 -8.38 0.95
20 I 385.34 -6.64 0.98 -20.17 -7.78 0.91
20 J 385.86 -5.62 0.99 -19.21 -7.91 0.92
21 I 385.86 -6.69 0.98 -20.21 -7.82 0.91
21 J 386.39 -7.70 0.98 -21.16 -7.81 0.91
22 I 386.35 -2.43 0.99 -7.99 -8.43 0.95
22 J 387.53 -2.67 0.99 -8.20 -8.55 0.95
23 I 387.53 -7.88 0.98 -21.45 -7.92 0.90
23 J 386.93 -8.50 0.98 -22.10 -7.81 0.90
24 I 386.93 -8.87 0.98 -29.42 -7.42 0.88
24 J 368.68 -10.20 0.97 -31.18 -5.47 0.87
The Loss of tendon group [C5-P1] at the stage of [CS22]
Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
16 I 374.21 -8.31 0.98 -29.71 -6.14 0.88
16 J 388.17 -7.27 0.98 -28.15 -7.68 0.89
17 I 388.17 -6.95 0.98 -27.11 -7.76 0.89
17 J 397.45 -5.95 0.99 -25.75 -8.86 0.90
18 I 397.45 -5.73 0.99 -20.74 -9.14 0.91
18 J 398.14 -5.33 0.99 -20.20 -9.26 0.91
19 I 398.14 -1.12 1.00 -7.37 -9.86 0.95
19 J 398.14 -0.94 1.00 -7.26 -9.87 0.95
20 I 398.14 -5.06 0.99 -19.84 -9.28 0.91
20 J 398.14 -4.16 0.99 -18.94 -9.35 0.92
21 I 398.14 -5.15 0.99 -19.87 -9.26 0.91
21 J 398.15 -6.04 0.98 -20.77 -9.19 0.91
22 I 397.77 -1.75 1.00 -7.80 -9.76 0.95
22 J 393.63 -1.96 1.00 -8.00 -9.27 0.95
23 I 393.63 -6.22 0.98 -21.04 -8.67 0.91
23 J 393.03 -6.74 0.98 -21.67 -8.56 0.91
24 I 393.03 -7.00 0.98 -26.87 -8.28 0.89
24 J 387.58 -8.14 0.98 -28.36 -7.60 0.89
25 I 387.58 -8.58 0.98 -28.99 -7.52 0.88
25 J 373.59 -10.03 0.97 -30.82 -5.97 0.87
The Loss of tendon group [C6-P1] at the stage of [CS22]
Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
16 | 374.8 -8.3 1.0 -29.7 -6.2 0.9
16 J 388.7 -7.3 1.0 -28.1 -1.7 0.9
17 I 388.7 -7.0 1.0 -27.1 -7.8 0.9
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The Loss of tendon group [C6-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
17 J 398.0 -5.9 1.0 -25.7 -8.9 0.9
18 I 398.0 -5.7 1.0 -20.7 -9.2 0.9
18 J 398.1 -5.3 1.0 -20.2 -9.3 0.9
19 I 398.1 -1.1 1.0 -7.4 -9.9 1.0
19 J 398.1 -0.9 1.0 -7.3 -9.9 1.0
20 I 398.1 -5.1 1.0 -19.8 -9.3 0.9
20 J 398.1 -4.2 1.0 -18.9 -9.3 0.9
21 I 398.1 -5.1 1.0 -19.9 -9.3 0.9
21 J 398.1 -6.0 1.0 -20.8 -9.2 0.9
22 I 3974 -1.7 1.0 -7.8 -9.7 1.0
22 J 393.2 -2.0 1.0 -8.0 -9.2 1.0
23 I 393.2 -6.2 1.0 -21.0 -8.6 0.9
23 J 392.6 -6.7 1.0 -21.7 -8.5 0.9
24 I 392.6 -7.0 1.0 -26.9 -8.2 0.9
24 J 387.2 -8.1 1.0 -28.4 -7.6 0.9
25 I 387.2 -8.6 1.0 -29.0 -7.5 0.9
25 J 373.2 -10.0 1.0 -30.8 -5.9 0.9
The Loss of tendon group [C7-P1] at the stage of [CS22]
Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
15 I 379.06 -8.07 0.98 -28.10 -6.67 0.89
15 J 388.80 -6.98 0.98 -26.63 -7.79 0.89
16 I 388.80 -6.48 0.98 -27.08 -7.87 0.89
16 J 398.33 -5.57 0.99 -25.77 -9.00 0.90
17 I 398.33 -5.33 0.99 -25.37 -9.04 0.90
17 J 403.39 -4.44 0.99 -24.12 -9.70 0.91
18 I 403.39 -4.30 0.99 -20.34 -9.91 0.91
18 J 404.00 -3.96 0.99 -19.82 -10.02 0.92
19 I 404.00 -0.59 1.00 -7.20 -10.58 0.95
19 J 404.16 -0.42 1.00 -7.09 -10.61 0.96
20 I 404.16 -3.72 0.99 -19.48 -10.06 0.92
20 J 404.68 -2.93 0.99 -18.62 -10.19 0.92
21 I 404.68 -3.83 0.99 -19.50 -10.10 0.92
21 J 405.19 -4.61 0.99 -20.35 -10.09 0.91
22 I 402.17 -1.19 1.00 -7.60 -10.32 0.95
22 J 398.08 -1.38 1.00 -7.79 -9.82 0.95
23 I 398.08 -4.80 0.99 -20.61 -9.26 0.91
23 J 397.49 -5.25 0.99 -21.20 -9.16 0.91
24 I 397.49 -5.44 0.99 -25.18 -8.94 0.90
24 J 396.40 -6.41 0.98 -26.53 -8.73 0.89
25 I 396.40 -6.77 0.98 -26.55 -8.68 0.89
25 J 387.15 -8.07 0.98 -28.10 -7.58 0.89
26 I 387.15 -8.55 0.98 -28.09 -7.50 0.89
26 J 373.01 -9.99 0.97 -29.76 -5.94 0.88
The Loss of tendon group [C8-P1] at the stage of [CS22]
Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (ton) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
15 I 379.07 -8.07 0.98 -28.10 -6.67 0.89
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The Loss of tendon group [C8-P1] at the stage of [CS22]

Force (After

Elastic

Force(Elastic Loss)/

Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgéssrztr:)r:?)age Eizxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
15 J 388.81 -6.98 0.98 -26.63 -7.79 0.89
16 I 388.81 -6.48 0.98 -27.08 -7.87 0.89
16 J 398.34 -5.57 0.99 -25.77 -9.00 0.90
17 I 398.34 -5.33 0.99 -25.37 -9.04 0.90
17 J 403.39 -4.44 0.99 -24.12 -9.70 0.91
18 I 403.39 -4.30 0.99 -20.34 -9.91 0.91
18 J 404.00 -3.96 0.99 -19.82 -10.02 0.92
19 I 404.00 -0.59 1.00 -7.20 -10.58 0.95
19 J 404.17 -0.42 1.00 -7.09 -10.61 0.96
20 I 404.17 -3.72 0.99 -19.48 -10.06 0.92
20 J 404.68 -2.93 0.99 -18.62 -10.19 0.92
21 I 404.68 -3.83 0.99 -19.50 -10.10 0.92
21 J 405.20 -4.61 0.99 -20.35 -10.09 0.91
22 I 402.15 -1.19 1.00 -7.60 -10.31 0.95
22 J 398.07 -1.38 1.00 -7.79 -9.82 0.95
23 I 398.07 -4.80 0.99 -20.61 -9.26 0.91
23 J 397.48 -5.25 0.99 -21.20 -9.15 0.91
24 I 397.48 -5.44 0.99 -25.18 -8.94 0.90
24 J 396.39 -6.41 0.98 -26.53 -8.72 0.89
25 I 396.39 -6.77 0.98 -26.55 -8.68 0.89
25 J 387.16 -8.07 0.98 -28.10 -7.58 0.89
26 I 387.16 -8.55 0.98 -28.09 -7.50 0.89
26 J 372.98 -9.99 0.97 -29.76 -5.94 0.88

The Loss of tendon group [C9-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate L(fss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
14 I 350.94 -6.76 0.98 -28.30 -4.05 0.89
14 J 379.05 -5.50 0.99 -26.60 -6.85 0.90
15 I 379.05 -5.30 0.99 -25.25 -6.92 0.90
15 J 387.10 -4.36 0.99 -23.97 -7.85 0.91
16 I 387.10 -3.91 0.99 -25.11 -7.89 0.90
16 J 388.15 -3.21 0.99 -23.84 -8.08 0.91
17 I 388.15 -3.01 0.99 -23.86 -8.09 0.91
17 J 392.99 -2.28 0.99 -22.64 -8.70 0.91
18 I 392.99 -2.19 0.99 -19.79 -8.86 0.92
18 J 393.54 -1.95 1.00 -19.27 -8.95 0.92
19 I 393.54 0.38 1.00 -6.90 -9.43 0.96
19 J 393.54 0.56 1.00 -6.78 -9.44 0.96
20 I 393.54 -1.72 1.00 -18.92 -8.97 0.92
20 J 393.07 -0.93 1.00 -18.01 -8.98 0.93
21 I 393.07 -1.98 1.00 -19.00 -8.89 0.92
21 J 392.58 -2.77 0.99 -19.91 -8.77 0.92
22 I 390.27 -0.33 1.00 -7.36 -9.01 0.96
22 J 392.39 -0.50 1.00 -7.56 -9.23 0.96
23 I 392.39 -2.95 0.99 -20.18 -8.73 0.92
23 J 391.82 -3.33 0.99 -20.79 -8.63 0.92
24 I 391.82 -3.46 0.99 -23.86 -8.46 0.91
24 J 390.78 -4.30 0.99 -25.21 -8.27 0.90
25 I 390.78 -4.62 0.99 -24.85 -8.24 0.90
25 J 385.92 -5.81 0.98 -26.41 -7.62 0.90
26 I 385.92 -6.24 0.98 -25.67 -7.58 0.90
26 J 376.79 -7.61 0.98 -27.24 -6.54 0.89
27 I 376.79 -7.89 0.98 -28.93 -6.47 0.89
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| 27 | 3 | 350.23 -9.51 | 0.97 -30.94 -3.83 0.87
The Loss of tendon group [C10-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgéssrztr:)r:?)age Eizxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
14 I 351.01 -6.75 0.98 -28.30 -4.06 0.89
14 J 377.30 -5.50 0.99 -26.60 -6.68 0.90
15 I 377.30 -5.30 0.99 -25.25 -6.74 0.90
15 J 387.23 -4.36 0.99 -23.97 -7.87 0.91
16 I 387.23 -3.91 0.99 -25.11 -7.90 0.90
16 J 388.27 -3.21 0.99 -23.84 -8.09 0.91
17 I 388.27 -3.01 0.99 -23.86 -8.11 0.91
17 J 392.98 -2.28 0.99 -22.64 -8.70 0.91
18 I 392.98 -2.19 0.99 -19.79 -8.86 0.92
18 J 392.97 -1.95 1.00 -19.27 -8.89 0.92
19 I 392.97 0.38 1.00 -6.90 -9.37 0.96
19 J 392.97 0.56 1.00 -6.78 -9.38 0.96
20 I 392.97 -1.72 1.00 -18.92 -8.91 0.92
20 J 392.97 -0.93 1.00 -18.01 -8.97 0.93
21 I 392.97 -1.98 1.00 -19.00 -8.87 0.92
21 J 392.52 -2.77 0.99 -19.91 -8.76 0.92
22 I 390.28 -0.33 1.00 -7.36 -9.01 0.96
22 J 392.26 -0.50 1.00 -7.56 -9.21 0.96
23 I 392.26 -2.95 0.99 -20.18 -8.72 0.92
23 J 391.69 -3.33 0.99 -20.79 -8.62 0.92
24 I 391.69 -3.46 0.99 -23.86 -8.45 0.91
24 J 390.65 -4.30 0.99 -25.21 -8.25 0.90
25 I 390.65 -4.62 0.99 -24.85 -8.23 0.90
25 J 385.79 -5.81 0.98 -26.41 -7.61 0.90
26 I 385.79 -6.24 0.98 -25.67 -7.57 0.90
26 J 376.71 -7.61 0.98 -27.24 -6.53 0.89
27 I 376.71 -7.89 0.98 -28.93 -6.46 0.89
27 J 350.10 -9.51 0.97 -30.95 -3.82 0.87

The Loss of tendon group [C11-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Cref(fs{??tr")?#? ge Egézxggr?fr; Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
13 I 349.47 -6.53 0.98 -27.80 -3.95 0.89
13 J 375.68 -5.31 0.99 -26.12 -6.55 0.90
14 I 375.68 -4.97 0.99 -25.72 -6.62 0.90
14 J 388.69 -3.81 0.99 -24.26 -8.07 0.91
15 I 388.69 -3.69 0.99 -23.51 -8.10 0.91
15 J 389.73 -2.90 0.99 -22.35 -8.30 0.91
16 I 389.73 -2.52 0.99 -23.76 -8.32 0.91
16 J 390.77 -1.93 1.00 -22.60 -8.50 0.92
17 | 390.77 -1.77 1.00 -22.76 -8.50 0.92
17 J 390.26 -1.14 1.00 -21.61 -8.52 0.92
18 I 390.26 -1.09 1.00 -19.37 -8.64 0.93
18 J 389.68 -0.90 1.00 -18.88 -8.60 0.93
19 I 389.68 0.76 1.00 -6.74 -9.03 0.96
19 J 389.52 0.93 1.00 -6.63 -9.02 0.96
20 I 389.52 -0.69 1.00 -18.54 -8.60 0.93
20 J 389.16 0.00 1.00 -17.68 -8.62 0.93
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The Loss of tendon group [C11-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
21 | 389.16 -0.97 1.00 -18.62 -8.53 0.93
21 J 389.28 -1.66 1.00 -19.47 -8.48 0.92
22 I 389.28 0.08 1.00 -7.17 -8.93 0.96
22 J 393.18 -0.05 1.00 -7.36 -9.35 0.96
23 | 393.18 -1.80 1.00 -19.73 -8.90 0.92
23 J 393.55 -2.12 0.99 -20.31 -8.91 0.92
24 I 393.55 -2.21 0.99 -22.76 -8.78 0.91
24 J 393.55 -2.93 0.99 -24.01 -8.70 0.91
25 | 393.55 -3.21 0.99 -23.48 -8.69 0.91
25 J 388.86 -4.27 0.99 -24.92 -8.08 0.90
26 | 388.86 -4.63 0.99 -23.94 -8.07 0.91
26 J 387.81 -5.80 0.99 -25.35 -7.85 0.90
27 I 387.81 -6.00 0.98 -26.43 -7.81 0.90
27 J 377.43 -7.43 0.98 -28.15 -6.63 0.89
28 I 377.43 -7.84 0.98 -28.61 -6.56 0.89
28 J 352.15 -9.64 0.97 -30.74 -4.01 0.87

The Loss of tendon group [C12-P1] at the stage of [CS22]

Force (After ' Elastic Force(Elastic Lpss)/ Creep/Shrinkage | Relaxation Force(After All Los_s)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
13 I 349.47 -6.53 0.98 -27.80 -3.95 0.89
13 J 375.68 -5.31 0.99 -26.12 -6.55 0.90
14 I 375.68 -4.97 0.99 -25.72 -6.62 0.90
14 J 388.69 -3.81 0.99 -24.26 -8.07 0.91
15 | 388.69 -3.69 0.99 -23.51 -8.10 0.91
15 J 389.73 -2.90 0.99 -22.35 -8.30 0.91
16 I 389.73 -2.52 0.99 -23.76 -8.32 0.91
16 J 390.77 -1.93 1.00 -22.60 -8.50 0.92
17 | 390.77 -1.77 1.00 -22.76 -8.50 0.92
17 J 390.26 -1.14 1.00 -21.61 -8.52 0.92
18 | 390.26 -1.09 1.00 -19.37 -8.64 0.93
18 J 389.68 -0.90 1.00 -18.88 -8.60 0.93
19 I 389.68 0.76 1.00 -6.74 -9.03 0.96
19 J 389.53 0.93 1.00 -6.63 -9.02 0.96
20 | 389.53 -0.69 1.00 -18.54 -8.60 0.93
20 J 389.23 0.00 1.00 -17.68 -8.63 0.93
21 I 389.23 -0.97 1.00 -18.62 -8.53 0.93
21 J 389.25 -1.66 1.00 -19.47 -8.48 0.92
22 | 389.21 0.08 1.00 -7.17 -8.92 0.96
22 J 393.11 -0.05 1.00 -7.36 -9.35 0.96
23 | 393.11 -1.80 1.00 -19.73 -8.89 0.92
23 J 393.68 -2.12 0.99 -20.31 -8.92 0.92
24 | 393.68 -2.21 0.99 -22.76 -8.79 0.91
24 J 393.35 -2.93 0.99 -24.01 -8.68 0.91
25 | 393.35 -3.21 0.99 -23.48 -8.67 0.91
25 J 388.50 -4.27 0.99 -24.92 -8.04 0.90
26 I 388.50 -4.63 0.99 -23.94 -8.03 0.91
26 J 387.45 -5.80 0.99 -25.35 -7.81 0.90
27 | 387.45 -6.00 0.98 -26.43 -71.77 0.90
27 J 379.00 -7.43 0.98 -28.15 -6.79 0.89
28 I 379.00 -7.84 0.98 -28.61 -6.72 0.89
28 J 351.71 -9.64 0.97 -30.74 -3.98 0.87
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The Loss of tendon group [C13-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
12 I 348.95 -6.53 0.98 -27.75 -3.92 0.89
12 J 384.20 -5.27 0.99 -26.04 -7.44 0.90
13 I 384.20 -4.98 0.99 -25.37 -7.51 0.90
13 J 385.25 -3.97 0.99 -23.94 -7.72 0.91
14 I 385.25 -3.69 0.99 -24.12 -7.75 0.91
14 J 390.10 -2.69 0.99 -22.76 -8.37 0.91
15 I 390.10 -2.61 0.99 -22.22 -8.38 0.91
15 J 391.14 -1.95 1.00 -21.16 -8.57 0.92
16 I 391.14 -1.61 1.00 -22.72 -8.58 0.92
16 J 392.17 -1.11 1.00 -21.64 -8.75 0.92
17 I 392.17 -0.98 1.00 -21.85 -8.75 0.92
17 J 388.36 -0.45 1.00 -20.77 -8.39 0.92
18 I 388.36 -0.42 1.00 -18.98 -8.49 0.93
18 J 387.78 -0.26 1.00 -18.51 -8.45 0.93
19 I 387.78 0.90 1.00 -6.59 -8.83 0.96
19 J 387.63 1.05 1.00 -6.49 -8.83 0.96
20 I 387.63 -0.08 1.00 -18.18 -8.45 0.93
20 J 387.14 0.51 1.00 -17.38 -8.44 0.93
21 I 387.14 -0.38 1.00 -18.25 -8.36 0.93
21 J 386.66 -0.97 1.00 -19.05 -8.25 0.93
22 I 384.53 0.25 1.00 -7.00 -8.42 0.96
22 J 388.38 0.15 1.00 -7.18 -8.84 0.96
23 I 388.38 -1.08 1.00 -19.30 -8.43 0.93
23 J 388.94 -1.35 1.00 -19.85 -8.46 0.92
24 I 388.94 -1.43 1.00 -21.85 -8.36 0.92
24 J 389.97 -2.05 0.99 -23.01 -8.40 0.91
25 I 389.97 -2.29 0.99 -22.37 -8.40 0.92
25 J 390.56 -3.21 0.99 -23.70 -8.38 0.91
26 I 390.56 -3.53 0.99 -22.63 -8.37 0.91
26 J 389.52 -4.53 0.99 -23.92 -8.17 0.91
27 I 389.52 -4.68 0.99 -24.76 -8.15 0.90
27 J 388.48 -5.87 0.98 -26.31 -7.93 0.90
28 I 388.48 -6.21 0.98 -26.20 -7.89 0.90
28 J 375.52 -7.79 0.98 -28.02 -6.43 0.89
29 I 375.52 -8.16 0.98 -28.88 -6.37 0.88
29 J 348.96 -9.73 0.97 -30.86 -3.75 0.87

The Loss of tendon group [C14-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crel_eg)és?trcl)r:]l;)age fcizxggr?fr; Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
12 I 350.21 -6.53 0.98 -27.75 -4.04 0.89
12 J 377.24 -5.27 0.99 -26.04 -6.73 0.90
13 I 377.24 -4.98 0.99 -25.37 -6.79 0.90
13 J 386.22 -3.97 0.99 -23.94 -7.83 0.91
14 I 386.22 -3.69 0.99 -24.12 -7.86 0.91
14 J 391.07 -2.69 0.99 -22.76 -8.48 0.91
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The Loss of tendon group [C14-P1] at the stage of [CS22]

Force (After

Elastic

Force(Elastic Loss)/

Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgéssrztr:)r:?)age Eizxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
15 I 391.07 -2.61 0.99 -22.22 -8.49 0.91
15 J 392.11 -1.95 1.00 -21.16 -8.68 0.92
16 I 392.11 -1.61 1.00 -22.72 -8.69 0.92
16 J 392.94 -1.11 1.00 -21.64 -8.84 0.92
17 I 392.94 -0.98 1.00 -21.85 -8.83 0.92
17 J 388.64 -0.45 1.00 -20.77 -8.42 0.92
18 I 388.64 -0.42 1.00 -18.98 -8.52 0.93
18 J 388.07 -0.26 1.00 -18.51 -8.48 0.93
19 I 388.07 0.90 1.00 -6.59 -8.87 0.96
19 J 387.91 1.05 1.00 -6.49 -8.86 0.96
20 I 387.91 -0.08 1.00 -18.18 -8.48 0.93
20 J 387.43 0.51 1.00 -17.38 -8.48 0.93
21 I 387.43 -0.38 1.00 -18.25 -8.39 0.93
21 J 387.14 -0.97 1.00 -19.05 -8.31 0.93
22 I 387.14 0.25 1.00 -7.00 -8.71 0.96
22 J 388.38 0.15 1.00 -7.18 -8.84 0.96
23 I 388.38 -1.08 1.00 -19.30 -8.43 0.93
23 J 388.94 -1.35 1.00 -19.85 -8.46 0.92
24 I 388.94 -1.43 1.00 -21.85 -8.36 0.92
24 J 389.97 -2.05 0.99 -23.01 -8.40 0.91
25 I 389.97 -2.29 0.99 -22.37 -8.40 0.92
25 J 390.55 -3.21 0.99 -23.70 -8.38 0.91
26 I 390.55 -3.53 0.99 -22.63 -8.37 0.91
26 J 389.51 -4.53 0.99 -23.92 -8.17 0.91
27 I 389.51 -4.68 0.99 -24.76 -8.15 0.90
27 J 388.47 -5.87 0.98 -26.31 -7.93 0.90
28 I 388.47 -6.21 0.98 -26.20 -7.89 0.90
28 J 375.57 -7.79 0.98 -28.02 -6.44 0.89
29 I 375.57 -8.16 0.98 -28.88 -6.37 0.88
29 J 348.95 -9.73 0.97 -30.86 -3.75 0.87

The Loss of tendon group [C15-P1] at the stage of [CS22]
Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate CEEpISnage | Melseion Force(After Immediate
Loss (tonf) Loss (tonf)

(tonf) : B (tonf) Loss) Loss)
11 I 348.04 -5.61 0.98 -27.62 -3.87 0.89
11 J 376.24 -4.04 0.99 -25.06 -6.72 0.90
12 I 376.24 -3.75 0.99 -24.69 -6.78 0.91
12 J 389.77 -2.60 0.99 -23.08 -8.30 0.91
13 I 389.77 -2.36 0.99 -23.16 -8.33 0.91
13 J 390.81 -1.58 1.00 -21.78 -8.53 0.92
14 I 390.81 -1.34 1.00 -22.39 -8.54 0.92
14 J 388.81 -0.56 1.00 -21.06 -8.41 0.92
15 I 388.81 -0.50 1.00 -20.79 -8.41 0.92
15 J 387.79 -0.06 1.00 -19.78 -8.36 0.93
16 I 387.79 0.28 1.00 -21.49 -8.35 0.92
16 J 386.77 0.58 1.00 -20.45 -8.29 0.93
17 I 386.77 0.69 1.00 -20.81 -8.28 0.93
17 J 382.16 1.04 1.00 -19.76 -7.83 0.93
18 I 382.16 1.06 1.00 -18.43 -7.90 0.93
18 J 382.15 1.14 1.00 -17.96 -7.92 0.94
19 I 382.15 1.53 1.00 -6.32 -8.26 0.97
19 J 382.16 1.69 1.00 -6.20 -8.27 0.97
20 | 382.16 1.31 1.00 -17.63 -7.94 0.94
20 J 382.16 1.88 1.00 -16.77 -7.99 0.94
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The Loss of tendon group [C15-P1] at the stage of [CS22]

Force (After

Elastic

Force(Elastic Loss)/

Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgéssrztr:)r:?)age Eizxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
21 I 382.16 0.85 1.00 -17.76 -7.89 0.94
21 J 382.15 0.28 1.00 -18.61 -7.84 0.93
22 I 381.20 0.78 1.00 -6.78 -8.10 0.96
22 J 385.02 0.70 1.00 -6.97 -8.50 0.96
23 I 385.02 0.19 1.00 -18.87 -8.14 0.93
23 J 385.58 -0.02 1.00 -19.43 -8.18 0.93
24 I 385.58 -0.08 1.00 -20.99 -8.09 0.92
24 J 386.60 -0.59 1.00 -22.15 -8.15 0.92
25 I 386.60 -0.82 1.00 -21.34 -8.15 0.92
25 J 391.34 -1.61 1.00 -22.69 -8.59 0.92
26 I 391.34 -1.92 1.00 -21.49 -8.59 0.92
26 J 392.37 -2.80 0.99 -22.80 -8.62 0.91
27 I 392.37 -2.93 0.99 -23.41 -8.61 0.91
27 J 393.40 -4.01 0.99 -25.01 -8.62 0.90
28 I 393.40 -4.32 0.99 -24.48 -8.61 0.90
28 J 390.69 -5.85 0.99 -26.40 -8.18 0.90
29 I 390.69 -6.17 0.98 -26.55 -8.14 0.90
29 J 372.20 -7.83 0.98 -28.56 -6.10 0.89
30 I 372.20 -8.00 0.98 -28.60 -6.05 0.89
30 J 352.57 -9.56 0.97 -31.21 -4.07 0.87

The Loss of tendon group [C16-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgéssr(]trcl)r:ll?)age Eggxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
11 I 348.03 -5.61 0.98 -27.62 -3.87 0.89
11 J 376.22 -4.04 0.99 -25.07 -6.72 0.90
12 I 376.22 -3.75 0.99 -24.69 -6.78 0.91
12 J 389.77 -2.60 0.99 -23.08 -8.30 0.91
13 I 389.77 -2.36 0.99 -23.16 -8.33 0.91
13 J 390.80 -1.58 1.00 -21.78 -8.53 0.92
14 I 390.80 -1.34 1.00 -22.39 -8.54 0.92
14 J 388.81 -0.56 1.00 -21.06 -8.41 0.92
15 I 388.81 -0.50 1.00 -20.79 -8.41 0.92
15 J 387.79 -0.06 1.00 -19.78 -8.36 0.93
16 I 387.79 0.28 1.00 -21.49 -8.35 0.92
16 J 386.77 0.58 1.00 -20.45 -8.29 0.93
17 I 386.77 0.69 1.00 -20.81 -8.28 0.93
17 J 382.59 1.04 1.00 -19.76 -7.88 0.93
18 I 382.59 1.06 1.00 -18.43 -7.95 0.93
18 J 382.60 1.14 1.00 -17.96 -7.97 0.94
19 I 382.60 1.53 1.00 -6.32 -8.31 0.97
19 J 382.60 1.69 1.00 -6.20 -8.32 0.97
20 I 382.60 131 1.00 -17.63 -7.99 0.94
20 J 382.60 1.88 1.00 -16.77 -8.04 0.94
21 I 382.60 0.85 1.00 -17.76 -7.94 0.94
21 J 382.62 0.28 1.00 -18.61 -7.89 0.93
22 I 381.13 0.78 1.00 -6.78 -8.09 0.96
22 J 384.95 0.70 1.00 -6.97 -8.50 0.96
23 I 384.95 0.19 1.00 -18.87 -8.14 0.93
23 J 385.51 -0.02 1.00 -19.43 -8.17 0.93
24 I 385.51 -0.08 1.00 -20.99 -8.09 0.92
24 J 386.53 -0.59 1.00 -22.15 -8.14 0.92
25 I 386.53 -0.82 1.00 -21.34 -8.15 0.92
25 J 391.27 -1.61 1.00 -22.69 -8.59 0.92
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The Loss of tendon group [C16-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
26 | 391.27 -1.92 1.00 -21.49 -8.58 0.92
26 J 392.30 -2.80 0.99 -22.80 -8.61 0.91
27 I 392.30 -2.93 0.99 -23.41 -8.60 0.91
27 J 393.33 -4.01 0.99 -25.01 -8.61 0.90
28 | 393.33 -4.32 0.99 -24.48 -8.60 0.90
28 J 390.68 -5.85 0.99 -26.40 -8.18 0.90
29 I 390.68 -6.17 0.98 -26.55 -8.14 0.90
29 J 372.16 -7.83 0.98 -28.56 -6.09 0.89
30 | 372.16 -8.00 0.98 -28.60 -6.05 0.89
30 J 352.49 -9.56 0.97 -31.21 -4.06 0.87

The Loss of tendon group [C17-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgs{??trg:#? ge Eggxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
10 I 350.55 -6.05 0.98 -27.88 -4.09 0.89
10 J 378.84 -4.42 0.99 -25.26 -6.98 0.90
11 I 378.84 -4.10 0.99 -25.14 -7.03 0.90
11 J 389.02 -2.80 0.99 -23.09 -8.23 0.91
12 I 389.02 -2.57 0.99 -23.22 -8.26 0.91
12 J 392.63 -1.60 1.00 -21.74 -8.75 0.92
13 I 392.63 -1.41 1.00 -21.99 -8.77 0.92
13 J 392.02 -0.77 1.00 -20.74 -8.77 0.92
14 I 392.02 -0.56 1.00 -21.48 -8.77 0.92
14 J 387.27 0.08 1.00 -20.25 -8.32 0.93
15 | 387.27 0.12 1.00 -20.01 -8.32 0.93
15 J 386.25 0.49 1.00 -19.07 -8.26 0.93
16 I 386.25 0.80 1.00 -20.84 -8.25 0.93
16 J 385.24 1.06 1.00 -19.85 -8.19 0.93
17 | 385.24 1.14 1.00 -20.18 -8.17 0.93
17 J 380.57 1.44 1.00 -19.19 -7.72 0.93
18 | 380.57 1.45 1.00 -18.09 -7.78 0.94
18 J 380.01 1.52 1.00 -17.64 -7.73 0.94
19 I 380.01 1.54 1.00 -6.21 -8.03 0.97
19 J 379.85 1.68 1.00 -6.10 -8.03 0.97
20 | 379.85 1.66 1.00 -17.32 -7.73 0.94
20 J 379.38 2.15 1.01 -16.51 -7.73 0.94
21 I 379.38 1.22 1.00 -17.45 -7.63 0.94
21 J 378.90 0.73 1.00 -18.25 -7.54 0.93
22 | 376.29 0.82 1.00 -6.65 -7.58 0.96
22 J 380.06 0.77 1.00 -6.83 -7.97 0.96
23 | 380.06 0.67 1.00 -18.49 -7.65 0.93
23 J 380.61 0.47 1.00 -19.02 -7.68 0.93
24 I 380.61 0.42 1.00 -20.33 -7.62 0.93
24 J 381.61 -0.02 1.00 -21.42 -7.67 0.92
25 | 381.61 -0.24 1.00 -20.60 -7.68 0.93
25 J 386.30 -0.92 1.00 -21.85 -8.12 0.92
26 I 386.30 -1.20 1.00 -20.66 -8.11 0.92
26 J 387.31 -1.96 0.99 -21.86 -8.15 0.92
27 | 387.31 -2.06 0.99 -22.42 -8.15 0.92
27 J 388.33 -2.99 0.99 -23.88 -8.17 0.91
28 I 388.33 -3.26 0.99 -23.20 -8.17 0.91
28 J 390.44 -4.55 0.99 -24.94 -8.28 0.90
29 I 390.44 -4.82 0.99 -24.90 -8.26 0.90
29 J 389.41 -6.19 0.98 -26.71 -8.03 0.89
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30 I 389.41 -6.51 0.98 -26.45 -8.01 0.89
30 J 384.31 -7.83 0.98 -28.52 -7.33 0.89
31 | 384.31 -8.25 0.98 -28.78 -7.27 0.88
31 J 347.19 -10.68 0.97 -31.97 -3.54 0.87
The Loss of tendon group [C18-P1] at the stage of [CS22]
Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgéssrztr:)r:?)age Eizxgggg Force(After Immediate

(tonf) : B (tonf) Loss) Loss)
10 I 350.57 -6.04 0.98 -27.88 -4.09 0.89
10 J 378.76 -4.42 0.99 -25.26 -6.98 0.90
11 | 378.76 -4.10 0.99 -25.14 -7.03 0.90
11 J 388.93 -2.80 0.99 -23.09 -8.22 0.91
12 I 388.93 -2.57 0.99 -23.22 -8.25 0.91
12 J 392.53 -1.60 1.00 -21.74 -8.74 0.92
13 I 392.53 -1.41 1.00 -21.99 -8.75 0.92
13 J 392.13 -0.77 1.00 -20.74 -8.79 0.92
14 I 392.13 -0.56 1.00 -21.48 -8.78 0.92
14 J 387.37 0.08 1.00 -20.25 -8.33 0.93
15 I 387.37 0.12 1.00 -20.01 -8.33 0.93
15 J 386.36 0.49 1.00 -19.07 -8.27 0.93
16 I 386.36 0.80 1.00 -20.84 -8.27 0.93
16 J 385.35 1.06 1.00 -19.85 -8.20 0.93
17 I 385.35 1.14 1.00 -20.18 -8.19 0.93
17 J 380.67 1.44 1.00 -19.19 -7.73 0.93
18 I 380.67 1.45 1.00 -18.09 -7.79 0.94
18 J 380.11 1.52 1.00 -17.64 -7.74 0.94
19 I 380.11 1.54 1.00 -6.21 -8.05 0.97
19 J 379.96 1.68 1.00 -6.10 -8.04 0.97
20 | 379.96 1.66 1.00 -17.32 -71.74 0.94
20 J 379.48 2.15 1.01 -16.51 -71.74 0.94
21 I 379.48 1.22 1.00 -17.45 -7.64 0.94
21 J 379.01 0.73 1.00 -18.25 -7.55 0.93
22 | 376.27 0.82 1.00 -6.65 -7.58 0.96
22 J 380.05 0.77 1.00 -6.83 -7.97 0.96
23 I 380.05 0.67 1.00 -18.49 -7.65 0.93
23 J 380.60 0.47 1.00 -19.02 -7.68 0.93
24 I 380.60 0.42 1.00 -20.33 -7.62 0.93
24 J 381.60 -0.02 1.00 -21.42 -7.67 0.92
25 | 381.60 -0.24 1.00 -20.60 -7.68 0.93
25 J 386.28 -0.92 1.00 -21.85 -8.12 0.92
26 I 386.28 -1.20 1.00 -20.66 -8.11 0.92
26 J 387.30 -1.96 0.99 -21.86 -8.15 0.92
27 | 387.30 -2.06 0.99 -22.42 -8.15 0.92
27 J 388.32 -2.99 0.99 -23.88 -8.17 0.91
28 I 388.32 -3.26 0.99 -23.20 -8.17 0.91
28 J 391.77 -4.55 0.99 -24.94 -8.43 0.90
29 I 391.77 -4.82 0.99 -24.90 -8.41 0.90
29 J 390.83 -6.19 0.98 -26.71 -8.19 0.89
30 | 390.83 -6.51 0.98 -26.45 -8.16 0.89
30 J 376.82 -7.83 0.98 -28.52 -6.58 0.89
31 I 376.82 -8.25 0.98 -28.78 -6.52 0.88
31 J 348.60 -10.68 0.97 -31.97 -3.66 0.87
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VOLUMEN VIII ESTUDIO Y DISENO DE

CONSORCIO PUENTE SINU FIA | ESTRUCTURAS DE PUENTES, OBRAS DE ARTE | Fecha: 02-09-2022

Y OTRAS ESTRUCTURAS DE CONTENCION

The Loss of tendon group [C19-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate

(tonf) : B (tonf) Loss) Loss)
9 I 335.17 -5.76 0.98 -28.06 -2.78 0.89
9 J 371.53 -4.00 0.99 -25.11 -6.28 0.90
10 I 371.53 -3.73 0.99 -24.97 -6.32 0.91
10 J 384.10 -2.27 0.99 -22.63 -7.75 0.92
11 I 384.10 -2.00 0.99 -23.11 -7.77 0.91
11 J 383.93 -0.98 1.00 -21.13 -7.87 0.92
12 I 383.93 -0.78 1.00 -21.61 -7.87 0.92
12 J 379.27 -0.02 1.00 -20.18 -7.46 0.93
13 I 379.27 0.14 1.00 -20.60 -7.46 0.93
13 J 378.28 0.61 1.00 -19.42 -7.42 0.93
14 I 378.28 0.81 1.00 -20.34 -7.41 0.93
14 J 373.69 1.28 1.00 -19.16 -6.99 0.93
15 I 373.69 1.31 1.00 -19.06 -6.98 0.93
15 J 372.71 1.55 1.00 -18.16 -6.92 0.94
16 I 372.71 1.85 1.01 -20.00 -6.91 0.93
16 J 371.73 2.01 1.01 -19.05 -6.84 0.94
17 I 371.73 2.08 1.01 -19.41 -6.83 0.94
17 J 367.23 2.27 1.01 -18.46 -6.40 0.94
18 I 367.23 2.29 1.01 -17.63 -6.45 0.94
18 J 366.68 231 1.01 -17.20 -6.40 0.94
19 I 366.68 181 1.00 -6.01 -6.66 0.97
19 J 366.53 1.95 1.01 -5.90 -6.65 0.97
20 I 366.53 244 1.01 -16.88 -6.40 0.94
20 J 366.53 2.88 1.01 -16.06 -6.44 0.95
21 I 366.53 191 1.01 -17.04 -6.35 0.94
21 J 366.52 1.46 1.00 -17.86 -6.31 0.94
22 I 364.85 1.06 1.00 -6.49 -6.41 0.97
22 J 368.51 1.02 1.00 -6.66 -6.78 0.97
23 I 368.51 142 1.00 -18.11 -6.50 0.94
23 J 369.04 1.26 1.00 -18.63 -6.54 0.94
24 I 369.04 1.21 1.00 -19.67 -6.48 0.93
24 J 370.01 0.82 1.00 -20.74 -6.54 0.93
25 I 370.01 0.62 1.00 -19.87 -6.55 0.93
25 J 374.55 0.02 1.00 -21.10 -6.96 0.93
26 I 374.55 -0.25 1.00 -19.87 -6.96 0.93
26 J 375.54 -0.93 1.00 -21.05 -6.99 0.92
27 I 375.54 -1.02 1.00 -21.50 -6.99 0.92
27 J 376.53 -1.86 1.00 -22.96 -7.02 0.92
28 I 376.53 -2.13 0.99 -22.10 -7.03 0.92
28 J 381.15 -3.30 0.99 -23.84 -7.41 0.91
29 I 381.15 -3.56 0.99 -23.65 -7.40 0.91
29 J 382.15 -4.83 0.99 -25.48 -7.39 0.90
30 I 382.15 -4.91 0.99 -24.69 -7.40 0.90
30 J 382.68 -5.94 0.98 -26.66 -7.34 0.90
31 I 382.68 -6.32 0.98 -26.34 -7.31 0.90
31 J 381.41 -8.55 0.98 -29.35 -6.99 0.88
32 I 381.41 -8.74 0.98 -29.37 -6.96 0.88
32 J 333.43 -11.56 0.97 -33.05 -2.37 0.86
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CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C20-P1] at the stage of [CS22]

Force (After

Elastic

Force(Elastic Loss)/

Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefg’é??gx)age Eizxgggg Force(After Immediate

(tonf) : B (tonf) Loss) Loss)
9 I 334.88 -5.76 0.98 -28.06 -2.75 0.89
9 J 371.45 -4.00 0.99 -25.11 -6.27 0.90
10 I 371.45 -3.73 0.99 -24.97 -6.31 0.91
10 J 384.27 -2.27 0.99 -22.63 -7.77 0.92
11 I 384.27 -2.00 0.99 -23.11 -7.79 0.91
11 J 383.93 -0.98 1.00 -21.13 -7.87 0.92
12 I 383.93 -0.78 1.00 -21.61 -7.87 0.92
12 J 379.27 -0.02 1.00 -20.18 -7.46 0.93
13 I 379.27 0.14 1.00 -20.60 -7.46 0.93
13 J 378.28 0.61 1.00 -19.42 -7.42 0.93
14 I 378.28 0.81 1.00 -20.34 -7.41 0.93
14 J 373.69 1.28 1.00 -19.16 -6.99 0.93
15 I 373.69 1.31 1.00 -19.06 -6.98 0.93
15 J 372.71 1.55 1.00 -18.16 -6.92 0.94
16 I 372.71 1.85 1.01 -20.00 -6.91 0.93
16 J 371.73 2.01 1.01 -19.05 -6.84 0.94
17 I 371.73 2.08 1.01 -19.41 -6.83 0.94
17 J 367.23 2.27 1.01 -18.46 -6.40 0.94
18 I 367.23 2.29 1.01 -17.63 -6.45 0.94
18 J 367.06 231 1.01 -17.20 -6.44 0.94
19 I 367.06 1.81 1.00 -6.01 -6.70 0.97
19 J 367.06 1.95 1.01 -5.90 -6.71 0.97
20 I 367.06 2.44 1.01 -16.88 -6.46 0.94
20 J 367.07 2.88 1.01 -16.06 -6.50 0.95
21 I 367.07 1.91 1.01 -17.04 -6.40 0.94
21 J 367.08 1.46 1.00 -17.86 -6.36 0.94
22 I 367.08 1.06 1.00 -6.49 -6.64 0.97
22 J 368.44 1.02 1.00 -6.66 -6.77 0.97
23 I 368.44 1.42 1.00 -18.11 -6.50 0.94
23 J 368.97 1.26 1.00 -18.63 -6.53 0.94
24 I 368.97 1.21 1.00 -19.67 -6.48 0.93
24 J 369.94 0.82 1.00 -20.74 -6.53 0.93
25 I 369.94 0.62 1.00 -19.87 -6.55 0.93
25 J 374.49 0.02 1.00 -21.10 -6.95 0.93
26 I 374.49 -0.25 1.00 -19.87 -6.95 0.93
26 J 375.47 -0.93 1.00 -21.05 -6.99 0.92
27 I 375.47 -1.02 1.00 -21.50 -6.99 0.92
27 J 376.46 -1.86 1.00 -22.96 -7.01 0.92
28 I 376.46 -2.13 0.99 -22.10 -7.02 0.92
28 J 381.08 -3.30 0.99 -23.84 -7.40 0.91
29 I 381.08 -3.56 0.99 -23.65 -7.39 0.91
29 J 382.08 -4.83 0.99 -25.48 -7.39 0.90
30 I 382.08 -4.91 0.99 -24.69 -7.39 0.90
30 J 382.66 -5.94 0.98 -26.66 -7.34 0.90
31 I 382.66 -6.32 0.98 -26.34 -7.31 0.90
31 J 381.39 -8.55 0.98 -29.35 -6.99 0.88
32 I 381.39 -8.74 0.98 -29.37 -6.95 0.88
32 J 333.34 -11.56 0.97 -33.05 -2.36 0.86
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CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C21-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefé)s/ssrztr:;l?)age E:;ixggr?fl; Force(After Immediate

(tonf) : B (tonf) Loss) Loss)
8 I 319.75 -5.06 0.98 -27.20 -1.60 0.89
8 J 377.72 -3.63 0.99 -24.49 -6.93 0.91
9 I 377.72 -3.77 0.99 -25.33 -6.93 0.90
9 J 376.84 -2.38 0.99 -22.84 -6.99 0.91
10 I 376.84 -2.16 0.99 -23.20 -7.01 0.91
10 J 373.53 -1.02 1.00 -21.03 -6.79 0.92
11 I 373.53 -0.79 1.00 -21.77 -6.79 0.92
11 J 372.30 0.00 1.00 -19.93 -6.76 0.93
12 I 372.30 0.18 1.00 -20.55 -6.76 0.93
12 J 367.79 0.78 1.00 -19.22 -6.37 0.93
13 I 367.79 0.92 1.00 -19.68 -6.37 0.93
13 J 366.82 1.28 1.00 -18.58 -6.32 0.94
14 I 366.82 1.47 1.00 -19.56 -6.30 0.93
14 J 362.37 1.84 1.01 -18.45 -5.91 0.94
15 I 362.37 1.86 1.01 -18.39 -5.89 0.94
15 J 361.42 2.04 1.01 -17.54 -5.83 0.94
16 I 361.42 2.34 1.01 -19.41 -5.82 0.94
16 J 360.48 2.44 1.01 -18.50 -5.76 0.94
17 I 360.48 251 1.01 -18.83 -5.75 0.94
17 J 356.11 2.65 1.01 -17.92 -5.35 0.94
18 I 356.11 2.66 1.01 -17.28 -5.38 0.94
18 J 355.58 2.67 1.01 -16.86 -5.35 0.95
19 I 355.58 1.84 1.01 -5.88 -5.56 0.97
19 J 355.44 1.96 1.01 -5.77 -5.55 0.97
20 I 355.44 2.78 1.01 -16.54 -5.34 0.95
20 J 354.99 3.16 1.01 -15.74 -5.34 0.95
21 I 354.99 2.23 1.01 -16.72 -5.25 0.94
21 J 354.55 1.83 1.01 -17.52 -5.17 0.94
22 I 354.55 1.08 1.00 -6.36 -5.40 0.97
22 J 354.06 1.05 1.00 -6.53 -5.35 0.97
23 I 354.06 1.80 1.01 -17.76 -5.12 0.94
23 J 354.57 1.65 1.00 -18.27 -5.15 0.94
24 I 354.57 1.60 1.00 -19.13 -5.11 0.94
24 J 355.51 1.25 1.00 -20.16 -5.16 0.93
25 I 355.51 1.05 1.00 -19.29 -5.17 0.93
25 J 359.87 0.52 1.00 -20.49 -5.54 0.93
26 I 359.87 0.26 1.00 -19.24 -5.54 0.93
26 J 360.82 -0.36 1.00 -20.37 -5.57 0.93
27 I 360.82 -0.44 1.00 -20.77 -5.58 0.93
27 J 361.77 -1.20 1.00 -22.17 -5.60 0.92
28 I 361.77 -1.46 1.00 -21.25 -5.61 0.92
28 J 366.21 -2.51 0.99 -22.91 -5.96 0.91
29 | 366.21 -2.74 0.99 -22.67 -5.95 0.91
29 J 367.17 -3.87 0.99 -24.41 -5.96 0.91
30 I 367.17 -3.93 0.99 -23.49 -5.97 0.91
30 J 371.92 -4.73 0.99 -25.32 -6.35 0.90
31 I 371.92 -5.07 0.99 -24.74 -6.34 0.90
31 J 373.14 -7.01 0.98 -27.53 -6.31 0.89
32 I 373.14 -7.14 0.98 -27.07 -6.30 0.89
32 J 37741 -9.54 0.97 -30.33 -6.53 0.88
33 I 377.41 -10.05 0.97 -30.36 -6.48 0.88
33 J 319.03 -12.81 0.96 -33.95 -1.35 0.85
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CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C22-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate

(tonf) : B (tonf) Loss) Loss)
8 I 325.28 -5.06 0.98 -27.20 -2.03 0.89
8 J 369.61 -3.63 0.99 -24.49 -6.13 0.91
9 I 369.61 -3.77 0.99 -25.33 -6.13 0.90
9 J 376.85 -2.38 0.99 -22.84 -6.99 0.91
10 I 376.85 -2.16 0.99 -23.20 -7.01 0.91
10 J 373.53 -1.02 1.00 -21.03 -6.79 0.92
11 I 373.53 -0.79 1.00 -21.77 -6.79 0.92
11 J 372.30 0.00 1.00 -19.93 -6.76 0.93
12 I 372.30 0.18 1.00 -20.55 -6.76 0.93
12 J 367.79 0.78 1.00 -19.22 -6.37 0.93
13 I 367.79 0.92 1.00 -19.68 -6.37 0.93
13 J 366.82 1.28 1.00 -18.58 -6.32 0.94
14 I 366.82 1.47 1.00 -19.56 -6.30 0.93
14 J 362.37 1.84 1.01 -18.45 -5.91 0.94
15 I 362.37 1.86 1.01 -18.39 -5.89 0.94
15 J 361.42 2.04 1.01 -17.54 -5.83 0.94
16 I 361.42 2.34 1.01 -19.41 -5.82 0.94
16 J 360.48 244 1.01 -18.50 -5.76 0.94
17 I 360.48 251 1.01 -18.83 -5.75 0.94
17 J 356.11 2.65 1.01 -17.92 -5.35 0.94
18 I 356.11 2.66 1.01 -17.28 -5.38 0.94
18 J 355.58 2.67 1.01 -16.86 -5.35 0.95
19 I 355.58 1.84 1.01 -5.88 -5.56 0.97
19 J 355.44 1.96 1.01 -5.77 -5.55 0.97
20 I 355.44 2.78 1.01 -16.54 -5.34 0.95
20 J 354.99 3.16 1.01 -15.74 -5.34 0.95
21 I 354.99 2.23 1.01 -16.72 -5.25 0.94
21 J 354.55 1.83 1.01 -17.52 -5.17 0.94
22 I 353.08 1.08 1.00 -6.36 -5.26 0.97
22 J 354.04 1.05 1.00 -6.53 -5.35 0.97
23 I 354.04 1.80 1.01 -17.76 -5.11 0.94
23 J 354.55 1.65 1.00 -18.27 -5.14 0.94
24 I 354.55 1.60 1.00 -19.13 -5.10 0.94
24 J 355.49 1.25 1.00 -20.16 -5.15 0.93
25 I 355.49 1.05 1.00 -19.29 -5.17 0.93
25 J 359.85 0.52 1.00 -20.49 -5.53 0.93
26 I 359.85 0.26 1.00 -19.24 -5.53 0.93
26 J 360.80 -0.36 1.00 -20.37 -5.57 0.93
27 | 360.80 -0.44 1.00 -20.77 -5.57 0.93
27 J 361.74 -1.20 1.00 -22.17 -5.60 0.92
28 I 361.74 -1.46 1.00 -21.25 -5.61 0.92
28 J 366.19 -2.51 0.99 -22.91 -5.96 0.91
29 I 366.19 -2.74 0.99 -22.67 -5.95 0.91
29 J 367.15 -3.87 0.99 -24.41 -5.95 0.91
30 I 367.15 -3.93 0.99 -23.49 -5.97 0.91
30 J 371.90 -4.73 0.99 -25.32 -6.35 0.90
31 I 371.90 -5.07 0.99 -24.74 -6.34 0.90
31 J 373.12 -7.01 0.98 -27.53 -6.30 0.89
32 I 373.12 -7.14 0.98 -27.07 -6.30 0.89
32 J 377.39 -9.54 0.97 -30.33 -6.53 0.88
33 I 377.39 -10.05 0.97 -30.36 -6.48 0.88
33 J 319.04 -12.81 0.96 -33.95 -1.35 0.85
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CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C23-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefé)s/ssrztr:;l?)age E:;ixggr?fl; Force(After Immediate

(tonf) : B (tonf) Loss) Loss)
7 I 312.78 -4.98 0.98 -27.29 -1.13 0.89
7 J 368.66 -3.41 0.99 -24.27 -6.05 0.91
8 | 368.66 -3.15 0.99 -24.54 -6.07 0.91
8 J 367.44 -2.15 0.99 -22.31 -6.07 0.92
9 I 367.44 -2.35 0.99 -23.54 -6.05 0.91
9 J 365.95 -1.28 1.00 -21.27 -6.02 0.92
10 | 365.95 -1.09 1.00 -21.84 -6.02 0.92
10 J 362.73 -0.20 1.00 -19.84 -5.81 0.93
11 I 362.73 0.01 1.00 -20.73 -5.80 0.93
11 J 361.54 0.63 1.00 -19.01 -5.76 0.93
12 I 361.54 0.80 1.00 -19.71 -5.75 0.93
12 J 357.15 1.27 1.00 -18.44 -5.38 0.94
13 I 357.15 1.40 1.00 -18.94 -5.38 0.94
13 J 356.22 1.69 1.00 -17.90 -5.33 0.94
14 I 356.22 1.86 1.01 -18.91 -5.31 0.94
14 J 351.90 2.16 1.01 -17.84 -4.94 0.94
15 I 351.90 2.18 1.01 -17.82 -4.93 0.94
15 J 350.97 2.32 1.01 -17.02 -4.87 0.94
16 I 350.97 2.61 1.01 -18.91 -4.86 0.94
16 J 350.05 2.69 1.01 -18.03 -4.79 0.94
17 | 350.05 2.75 1.01 -18.32 -4.78 0.94
17 J 345.81 2.86 1.01 -17.44 -4.42 0.95
18 I 345.81 2.88 1.01 -16.95 -4.44 0.95
18 J 345.30 2.88 1.01 -16.54 -4.41 0.95
19 | 345.30 1.77 1.01 -5.76 -4.59 0.98
19 J 345.16 1.89 1.01 -5.66 -4.58 0.98
20 I 345.16 2.97 1.01 -16.23 -4.40 0.95
20 J 344.73 3.30 1.01 -15.45 -4.40 0.95
21 | 344.73 241 1.01 -16.43 -4.31 0.95
21 J 344.30 2.07 1.01 -17.21 -4.24 0.94
22 I 343.31 1.03 1.00 -6.24 -4.35 0.97
22 J 343.80 1.01 1.00 -6.41 -4.39 0.97
23 I 343.80 2.04 1.01 -17.44 -4.19 0.94
23 J 344.30 1.90 1.01 -17.94 -4.22 0.94
24 | 344.30 1.84 1.01 -18.65 -4.19 0.94
24 J 345.21 1.51 1.00 -19.65 -4.23 0.94
25 I 345.21 1.32 1.00 -18.81 -4.24 0.94
25 J 349.45 0.84 1.00 -19.97 -4.59 0.93
26 | 349.45 0.57 1.00 -18.71 -4.59 0.94
26 J 350.36 -0.01 1.00 -19.80 -4.62 0.93
27 I 350.36 -0.09 1.00 -20.16 -4.63 0.93
27 J 351.28 -0.79 1.00 -21.51 -4.65 0.92
28 I 351.28 -1.04 1.00 -20.58 -4.66 0.93
29 | 355.60 -2.21 0.99 -21.89 -4.99 0.92
29 J 356.53 -3.25 0.99 -23.57 -4.99 0.91
30 I 356.53 -3.30 0.99 -22.58 -5.01 0.91
30 J 361.15 -3.90 0.99 -24.28 -5.38 0.91
31 | 361.15 -4.23 0.99 -23.54 -5.38 0.91
31 J 362.33 -5.93 0.98 -26.17 -5.35 0.90
32 | 362.33 -6.04 0.98 -25.50 -5.36 0.90
32 J 367.02 -8.10 0.98 -28.53 -5.64 0.88
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38047

CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C23-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
ton : B (ton 0SS 0SS
(tonf) B (tonf) Loss) Loss)
33 | 367.02 -8.56 0.98 -28.15 -5.62 0.88
33 J 359.22 -10.98 0.97 -31.31 -4.70 0.87
34 I 359.22 -11.21 0.97 -31.23 -4.67 0.87
34 J 323.04 -13.45 0.96 -34.93 -1.59 0.85

The Loss of tendon group [C24-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate L(?ss (tonf) 9 Loss (tonf) Force(After Immediate
ton : B (ton 0SS 0SS
(tonf) B (tonf) Loss) Loss)
7 I 312.78 -4.98 0.98 -27.29 -1.13 0.89
7 J 368.66 -3.41 0.99 -24.27 -6.05 0.91
8 I 368.66 -3.15 0.99 -24.54 -6.07 0.91
8 J 367.44 -2.15 0.99 -22.31 -6.07 0.92
9 I 367.44 -2.35 0.99 -23.54 -6.05 0.91
9 J 365.95 -1.28 1.00 -21.27 -6.02 0.92
10 I 365.95 -1.09 1.00 -21.84 -6.02 0.92
10 J 362.73 -0.20 1.00 -19.84 -5.81 0.93
11 I 362.73 0.01 1.00 -20.73 -5.80 0.93
11 J 361.54 0.63 1.00 -19.01 -5.76 0.93
12 I 361.54 0.80 1.00 -19.71 -5.75 0.93
12 J 357.15 1.27 1.00 -18.44 -5.38 0.94
13 I 357.15 1.40 1.00 -18.94 -5.38 0.94
13 J 356.22 1.69 1.00 -17.90 -5.33 0.94
14 | 356.22 1.86 1.01 -18.91 -5.31 0.94
14 J 351.90 2.16 1.01 -17.84 -4.94 0.94
15 I 351.90 2.18 1.01 -17.82 -4.93 0.94
15 J 350.97 2.32 1.01 -17.02 -4.87 0.94
16 | 350.97 2.61 1.01 -18.91 -4.86 0.94
16 J 350.05 2.69 1.01 -18.03 -4.79 0.94
17 I 350.05 2.75 1.01 -18.32 -4.78 0.94
17 J 345.81 2.86 1.01 -17.44 -4.42 0.95
18 I 345.81 2.88 1.01 -16.95 -4.44 0.95
18 J 345.30 2.88 1.01 -16.54 -4.41 0.95
19 | 345.30 1.77 1.01 -5.76 -4.59 0.98
19 J 345.16 1.89 1.01 -5.66 -4.58 0.98
20 I 345.16 2.97 1.01 -16.23 -4.40 0.95
20 J 344.73 3.30 1.01 -15.45 -4.40 0.95
21 | 344.73 241 1.01 -16.43 -4.31 0.95
21 J 344.30 2.07 1.01 -17.21 -4.24 0.94
22 | 344.20 1.03 1.00 -6.24 -4.43 0.97
22 J 344.24 1.01 1.00 -6.41 -4.43 0.97
23 | 344.24 2.04 1.01 -17.44 -4.23 0.94
23 J 344.24 1.90 1.01 -17.94 -4.21 0.94
24 | 344.25 1.84 1.01 -18.65 -4.18 0.94
24 J 345.16 151 1.00 -19.65 -4.23 0.94
25 | 345.16 1.32 1.00 -18.81 -4.24 0.94
25 J 349.39 0.84 1.00 -19.97 -4.58 0.93
26 | 349.39 0.57 1.00 -18.71 -4.58 0.94
26 J 350.31 -0.01 1.00 -19.80 -4.62 0.93
27 I 350.31 -0.09 1.00 -20.16 -4.62 0.93
27 J 351.23 -0.79 1.00 -21.51 -4.65 0.92
28 | 351.23 -1.04 1.00 -20.58 -4.66 0.93
28 J 355.55 -1.99 0.99 -22.17 -4.99 0.92
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38048

CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C24-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
29 I 355.55 -2.21 0.99 -21.89 -4.98 0.92
29 J 356.48 -3.25 0.99 -23.57 -4.99 0.91
30 I 356.48 -3.30 0.99 -22.58 -5.01 0.91
30 J 361.09 -3.90 0.99 -24.28 -5.37 0.91
31 I 361.09 -4.23 0.99 -23.54 -5.37 0.91
31 J 362.28 -5.93 0.98 -26.17 -5.35 0.90
32 I 362.28 -6.04 0.98 -25.50 -5.35 0.90
32 J 366.97 -8.10 0.98 -28.53 -5.64 0.88
33 I 366.97 -8.56 0.98 -28.15 -5.61 0.88
33 J 359.22 -10.98 0.97 -31.31 -4.70 0.87
34 I 359.22 -11.21 0.97 -31.23 -4.67 0.87
34 J 323.01 -13.45 0.96 -34.93 -1.59 0.85

The Loss of tendon group [C25-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgéssr(]trcl)r:ll?)age Eggxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
6 I 306.76 -4.75 0.98 -27.22 -0.78 0.89
6 J 359.50 -3.48 0.99 -24.24 -5.17 0.91
7 I 359.50 -3.17 0.99 -24.67 -5.19 0.91
7 J 358.32 -2.07 0.99 -22.18 -5.21 0.92
8 I 358.32 -1.84 0.99 -22.79 -5.21 0.92
8 J 357.14 -1.20 1.00 -20.80 -5.19 0.92
9 I 357.14 -1.41 1.00 -22.27 -5.15 0.92
9 J 355.68 -0.60 1.00 -20.16 -5.11 0.93
10 I 355.68 -0.42 1.00 -20.79 -5.11 0.93
10 J 352.55 0.25 1.00 -18.93 -4.89 0.93
11 I 352.55 0.46 1.00 -19.92 -4.88 0.93
11 J 351.40 0.95 1.00 -18.30 -4.84 0.94
12 I 351.40 1.11 1.00 -19.02 -4.83 0.94
12 J 347.14 1.48 1.00 -17.82 -4.48 0.94
13 I 347.14 1.62 1.00 -18.36 -4.47 0.94
13 J 346.23 1.85 1.01 -17.36 -4.42 0.94
14 I 346.23 2.03 1.01 -18.35 -4.41 0.94
14 J 342.03 2.26 1.01 -17.33 -4.06 0.94
15 I 342.03 2.29 1.01 -17.35 -4.05 0.94
15 J 341.13 241 1.01 -16.57 -3.99 0.95
16 I 341.13 2.70 1.01 -18.47 -3.98 0.94
16 J 340.24 2.76 1.01 -17.62 -3.92 0.94
17 | 340.24 2.83 1.01 -17.88 -3.91 0.94
17 J 336.11 291 1.01 -17.03 -3.57 0.95
18 | 336.11 2.94 1.01 -16.66 -3.59 0.95
18 J 335.61 2.95 1.01 -16.26 -3.56 0.95
19 I 335.61 1.62 1.00 -5.66 -3.71 0.98
19 J 335.48 1.72 1.01 -5.55 -3.71 0.98
20 | 335.48 3.02 1.01 -15.95 -3.55 0.95
20 J 335.06 3.29 1.01 -15.18 -3.54 0.95
21 I 335.06 2.46 1.01 -16.16 -3.46 0.95
21 J 334.64 2.17 1.01 -16.92 -3.40 0.95
22 | 334.64 0.89 1.00 -6.14 -3.57 0.97
22 J 331.41 0.87 1.00 -6.30 -3.29 0.97
23 I 331.41 2.13 1.01 -17.15 -3.12 0.95
23 J 331.41 1.99 1.01 -17.64 -3.10 0.94
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38049

CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C25-P1] at the stage of [CS22]

Force (After

Elastic

Force(Elastic Loss)/

Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgéssrztr:)r:?)age Eizxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
24 I 331.37 1.92 1.01 -18.23 -3.07 0.94
24 J 332.24 1.59 1.00 -19.20 -3.11 0.94
25 I 332.24 1.40 1.00 -18.40 -3.12 0.94
25 J 336.32 0.95 1.00 -19.53 -3.43 0.93
26 I 336.32 0.68 1.00 -18.25 -3.43 0.94
26 J 337.21 0.12 1.00 -19.32 -3.46 0.93
27 I 337.21 0.04 1.00 -19.64 -3.47 0.93
27 J 338.09 -0.62 1.00 -20.96 -3.50 0.93
28 I 338.09 -0.88 1.00 -20.03 -3.51 0.93
28 J 342.24 -1.75 0.99 -21.58 -3.80 0.92
29 I 342.24 -1.98 0.99 -21.26 -3.80 0.92
29 J 343.14 -2.93 0.99 -22.88 -3.81 0.91
30 I 343.14 -2.99 0.99 -21.86 -3.82 0.92
30 J 347.59 -3.44 0.99 -23.46 -4.16 0.91
31 I 347.59 -3.77 0.99 -22.62 -4.17 0.91
31 J 348.73 -5.28 0.98 -25.11 -4.15 0.90
32 I 348.73 -5.39 0.98 -24.40 -4.16 0.90
32 J 353.24 -7.17 0.98 -27.25 -4.43 0.89
33 I 353.24 -7.62 0.98 -26.61 -4.42 0.89
33 J 354.40 -9.68 0.97 -29.56 -4.37 0.88
34 I 354.40 -9.89 0.97 -29.19 -4.36 0.88
34 J 358.46 -11.65 0.97 -32.26 -4.58 0.86
35 I 358.46 -12.18 0.97 -32.27 -4.54 0.86
35 J 311.26 -14.79 0.95 -36.37 -0.95 0.83

The Loss of tendon group [C26-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Cref(fs{??tr")?#? ge Egézxggr?fr; Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
6 I 306.76 -4.75 0.98 -27.22 -0.78 0.89
6 J 359.50 -3.48 0.99 -24.24 -5.17 0.91
7 I 359.50 -3.17 0.99 -24.67 -5.19 0.91
7 J 358.32 -2.07 0.99 -22.18 -5.21 0.92
8 I 358.32 -1.84 0.99 -22.79 -5.21 0.92
8 J 357.13 -1.20 1.00 -20.80 -5.19 0.92
9 I 357.13 -1.41 1.00 -22.27 -5.15 0.92
9 J 355.69 -0.60 1.00 -20.16 -5.11 0.93
10 I 355.69 -0.42 1.00 -20.79 -5.11 0.93
10 J 352.55 0.25 1.00 -18.93 -4.89 0.93
11 I 352.55 0.46 1.00 -19.92 -4.88 0.93
11 J 351.40 0.95 1.00 -18.30 -4.84 0.94
12 I 351.40 1.11 1.00 -19.02 -4.83 0.94
12 J 347.14 1.48 1.00 -17.82 -4.48 0.94
13 | 347.14 1.62 1.00 -18.36 -4.47 0.94
13 J 346.23 1.85 1.01 -17.36 -4.42 0.94
14 I 346.23 2.03 1.01 -18.35 -4.41 0.94
14 J 342.03 2.26 1.01 -17.33 -4.06 0.94
15 | 342.03 2.29 1.01 -17.35 -4.05 0.94
15 J 341.13 241 1.01 -16.57 -3.99 0.95
16 I 341.13 2.70 1.01 -18.47 -3.98 0.94
16 J 340.24 2.76 1.01 -17.62 -3.92 0.94
17 | 340.24 2.83 1.01 -17.88 -3.91 0.94
17 J 336.11 2.91 1.01 -17.03 -3.57 0.95
18 | 336.11 2.94 1.01 -16.66 -3.59 0.95
18 J 335.61 2.95 1.01 -16.26 -3.56 0.95
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8050

CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C26-P1] at the stage of [CS22]

Force (After

Elastic

Force(Elastic Loss)/

Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgéssrztr:)r:?)age Eizxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
19 I 335.61 1.62 1.00 -5.66 -3.71 0.98
19 J 335.48 1.72 1.01 -5.55 -3.71 0.98
20 I 335.48 3.02 1.01 -15.95 -3.55 0.95
20 J 335.06 3.29 1.01 -15.18 -3.55 0.95
21 I 335.06 2.46 1.01 -16.16 -3.46 0.95
21 J 334.64 2.17 1.01 -16.92 -3.40 0.95
22 I 334.64 0.89 1.00 -6.14 -3.57 0.97
22 J 331.81 0.87 1.00 -6.30 -3.32 0.97
23 I 331.81 2.13 1.01 -17.15 -3.15 0.95
23 J 331.81 1.99 1.01 -17.64 -3.14 0.94
24 I 331.81 1.92 1.01 -18.23 -3.11 0.94
24 J 332.22 1.59 1.00 -19.20 -3.11 0.94
25 I 332.22 1.40 1.00 -18.40 -3.12 0.94
25 J 336.30 0.95 1.00 -19.53 -3.43 0.93
26 I 336.30 0.68 1.00 -18.25 -3.43 0.94
26 J 337.19 0.12 1.00 -19.32 -3.46 0.93
27 I 337.19 0.04 1.00 -19.64 -3.47 0.93
27 J 338.07 -0.62 1.00 -20.96 -3.49 0.93
28 I 338.07 -0.88 1.00 -20.03 -3.50 0.93
28 J 342.22 -1.75 0.99 -21.58 -3.80 0.92
29 I 342.22 -1.98 0.99 -21.26 -3.80 0.92
29 J 343.12 -2.93 0.99 -22.88 -3.81 0.91
30 I 343.12 -2.99 0.99 -21.86 -3.82 0.92
30 J 347.56 -3.44 0.99 -23.46 -4.16 0.91
31 I 347.56 -3.77 0.99 -22.62 -4.17 0.91
31 J 348.71 -5.28 0.98 -25.11 -4.15 0.90
32 I 348.71 -5.39 0.98 -24.40 -4.16 0.90
32 J 353.22 -7.17 0.98 -27.25 -4.43 0.89
33 I 353.22 -7.62 0.98 -26.61 -4.42 0.89
33 J 354.38 -9.68 0.97 -29.56 -4.37 0.88
34 I 354.38 -9.89 0.97 -29.19 -4.36 0.88
34 J 358.61 -11.65 0.97 -32.26 -4.60 0.86
35 I 358.61 -12.18 0.97 -32.27 -4.56 0.86
35 J 311.22 -14.79 0.95 -36.37 -0.94 0.83

The Loss of tendon group [C27-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Cref(fs{??tr")?#? ge Egézxggr?fr; Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
5 I 301.45 -4.20 0.99 -26.58 -0.52 0.90
5 J 350.91 -3.39 0.99 -23.87 -4.39 0.91
6 I 350.91 -3.07 0.99 -24.64 -4.40 0.91
6 J 349.75 -2.29 0.99 -22.26 -4.40 0.92
7 | 349.75 -2.02 0.99 -22.97 -4.41 0.92
7 J 348.60 -1.30 1.00 -20.74 -4.40 0.92
8 I 348.60 -1.08 1.00 -21.53 -4.39 0.92
8 J 347.45 -0.73 1.00 -19.73 -4.36 0.93
9 | 347.45 -0.94 1.00 -21.32 -4.32 0.92
9 J 346.04 -0.36 1.00 -19.35 -4.26 0.93
10 I 346.04 -0.18 1.00 -19.99 -4.26 0.93
10 J 342.99 0.34 1.00 -18.24 -4.05 0.94
11 | 342.99 0.56 1.00 -19.28 -4.04 0.93
11 J 341.87 0.94 1.00 -17.73 -3.99 0.94
12 | 341.87 1.11 1.00 -18.46 -3.98 0.94
12 J 337.72 1.41 1.00 -17.32 -3.65 0.94
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8051

VOLUMEN VIII ESTUDIO Y DISENO DE

CONSORCIO PUENTE SINU FIA | ESTRUCTURAS DE PUENTES, OBRAS DE ARTE | Fecha: 02-09-2022

Y OTRAS ESTRUCTURAS DE CONTENCION

The Loss of tendon group [C27-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate

(tonf) : B (tonf) Loss) Loss)
13 I 337.72 1.55 1.00 -17.90 -3.65 0.94
13 J 336.84 1.75 1.01 -16.94 -3.60 0.94
14 I 336.84 1.93 1.01 -17.89 -3.58 0.94
14 J 332.75 2.12 1.01 -16.91 -3.26 0.95
15 I 332.75 2.16 1.01 -16.95 -3.25 0.95
15 J 331.88 2.28 1.01 -16.20 -3.19 0.95
16 I 331.88 2.57 1.01 -18.10 -3.18 0.94
16 J 331.01 2.64 1.01 -17.27 -3.13 0.95
17 I 331.01 2.71 1.01 -17.49 -3.12 0.95
17 J 327.00 2.79 1.01 -16.67 -2.81 0.95
18 I 327.00 2.84 1.01 -16.39 -2.82 0.95
18 J 326.51 2.85 1.01 -16.00 -2.79 0.95
19 I 326.51 1.38 1.00 -5.57 -2.93 0.98
19 J 326.38 1.45 1.00 -5.47 -2.92 0.98
20 I 326.38 291 1.01 -15.70 -2.79 0.95
20 J 325.97 3.12 1.01 -14.95 -2.78 0.96
21 I 325.97 2.36 1.01 -15.92 -2.70 0.95
21 J 325.57 212 1.01 -16.67 -2.64 0.95
22 I 325.57 0.67 1.00 -6.05 -2.79 0.97
22 J 322.92 0.65 1.00 -6.21 -2.57 0.97
23 I 322.92 2.08 1.01 -16.89 -2.42 0.95
23 J 322.92 1.92 1.01 -17.37 -2.40 0.94
24 I 322.92 1.85 1.01 -17.86 -2.38 0.94
24 J 323.23 1.50 1.00 -18.82 -2.38 0.94
25 I 323.23 131 1.00 -18.06 -2.38 0.94
25 J 327.20 0.87 1.00 -19.16 -2.67 0.94
26 I 327.20 0.59 1.00 -17.87 -2.67 0.94
26 J 328.06 0.04 1.00 -18.91 -2.70 0.93
27 I 328.06 -0.05 1.00 -19.21 -2.71 0.93
27 J 328.92 -0.70 1.00 -20.49 -2.73 0.93
28 I 328.92 -0.96 1.00 -19.61 -2.74 0.93
28 J 332.96 -1.78 0.99 -21.11 -3.01 0.92
29 I 332.96 -2.01 0.99 -20.75 -3.01 0.92
29 J 333.83 -2.92 0.99 -22.32 -3.02 0.92
30 I 333.83 -2.98 0.99 -21.29 -3.03 0.92
30 J 338.15 -3.32 0.99 -22.81 -3.36 0.91
31 I 338.15 -3.66 0.99 -21.93 -3.36 0.91
31 J 339.26 -5.03 0.99 -24.31 -3.36 0.90
32 I 339.26 -5.14 0.98 -23.59 -3.36 0.91
32 J 343.65 -6.68 0.98 -26.30 -3.63 0.89
33 I 343.65 -7.14 0.98 -25.53 -3.62 0.89
33 J 344.78 -8.91 0.97 -28.29 -3.59 0.88
34 I 344.78 -9.12 0.97 -27.76 -3.59 0.88
34 J 349.25 -10.48 0.97 -30.55 -3.86 0.87
35 I 349.25 -10.99 0.97 -30.31 -3.83 0.87
35 J 356.54 -13.06 0.96 -33.76 -4.32 0.86
36 I 356.54 -13.59 0.96 -33.04 -4.29 0.86
36 J 310.53 -15.05 0.95 -36.18 -0.90 0.83
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8052

CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C28-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate

(tonf) : B (tonf) Loss) Loss)
5 I 301.45 -4.20 0.99 -26.58 -0.52 0.90
5 J 350.91 -3.39 0.99 -23.87 -4.39 0.91
6 I 350.91 -3.07 0.99 -24.64 -4.40 0.91
6 J 349.75 -2.29 0.99 -22.26 -4.40 0.92
7 I 349.75 -2.02 0.99 -22.97 -4.41 0.92
7 J 348.60 -1.30 1.00 -20.74 -4.40 0.92
8 I 348.60 -1.08 1.00 -21.53 -4.39 0.92
8 J 347.45 -0.73 1.00 -19.73 -4.36 0.93
9 I 347.45 -0.94 1.00 -21.32 -4.32 0.92
9 J 346.04 -0.36 1.00 -19.35 -4.27 0.93
10 I 346.04 -0.18 1.00 -19.99 -4.26 0.93
10 J 342.99 0.34 1.00 -18.24 -4.05 0.94
11 I 342.99 0.56 1.00 -19.28 -4.04 0.93
11 J 341.87 0.94 1.00 -17.73 -3.99 0.94
12 I 341.87 1.11 1.00 -18.46 -3.98 0.94
12 J 337.72 1.41 1.00 -17.32 -3.65 0.94
13 I 337.72 1.55 1.00 -17.90 -3.65 0.94
13 J 336.84 1.75 1.01 -16.94 -3.60 0.94
14 I 336.84 1.93 1.01 -17.89 -3.58 0.94
14 J 332.75 2.12 1.01 -16.91 -3.26 0.95
15 I 332.75 2.16 1.01 -16.95 -3.25 0.95
15 J 331.88 2.28 1.01 -16.20 -3.20 0.95
16 I 331.88 2.57 1.01 -18.10 -3.18 0.94
16 J 331.01 2.64 1.01 -17.27 -3.13 0.95
17 I 331.01 2.71 1.01 -17.49 -3.12 0.95
17 J 327.00 2.79 1.01 -16.67 -2.81 0.95
18 I 327.00 2.84 1.01 -16.39 -2.82 0.95
18 J 326.51 2.85 1.01 -16.00 -2.79 0.95
19 I 326.51 1.38 1.00 -5.57 -2.93 0.98
19 J 326.38 1.45 1.00 -5.47 -2.92 0.98
20 I 326.38 291 1.01 -15.70 -2.79 0.95
20 J 325.97 3.12 1.01 -14.95 -2.78 0.96
21 I 325.97 2.36 1.01 -15.92 -2.70 0.95
21 J 325.57 2.12 1.01 -16.67 -2.64 0.95
22 I 325.57 0.67 1.00 -6.05 -2.79 0.97
22 J 323.98 0.65 1.00 -6.21 -2.66 0.97
23 I 323.98 2.08 1.01 -16.89 -2.50 0.95
23 J 323.98 1.92 1.01 -17.37 -2.49 0.94
24 I 323.98 1.85 1.01 -17.86 -2.47 0.94
24 J 323.99 1.50 1.00 -18.82 -2.44 0.94
25 I 323.99 1.31 1.00 -18.06 -2.45 0.94
25 J 327.16 0.87 1.00 -19.16 -2.67 0.94
26 I 327.16 0.59 1.00 -17.87 -2.67 0.94
26 J 328.02 0.04 1.00 -18.91 -2.70 0.93
27 | 328.02 -0.05 1.00 -19.21 -2.70 0.93
27 J 328.88 -0.70 1.00 -20.49 -2.73 0.93
28 I 328.88 -0.96 1.00 -19.61 -2.74 0.93
28 J 332.92 -1.78 0.99 -21.11 -3.01 0.92
29 I 332.92 -2.01 0.99 -20.75 -3.01 0.92
29 J 333.79 -2.92 0.99 -22.32 -3.02 0.92
30 I 333.79 -2.98 0.99 -21.29 -3.03 0.92
30 J 338.11 -3.32 0.99 -22.81 -3.36 0.91
31 I 338.11 -3.66 0.99 -21.93 -3.36 0.91
31 J 339.22 -5.03 0.99 -24.31 -3.35 0.90
32 I 339.22 -5.14 0.98 -23.59 -3.36 0.91

CONTRATO No. 1550
DE 2021

ESTUDIOS Y DISENOS PARA EL TERCER PUENTE SOBRE EL RIO SINU,
MONTERIA, CORDOBA

200




8053

CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C28-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
32 J 343.62 -6.68 0.98 -26.30 -3.62 0.89
33 I 343.62 -7.14 0.98 -25.53 -3.62 0.89
33 J 344.75 -8.91 0.97 -28.29 -3.59 0.88
34 | 344.75 -9.12 0.97 -27.76 -3.59 0.88
34 J 349.21 -10.48 0.97 -30.55 -3.86 0.87
35 | 349.21 -10.99 0.97 -30.31 -3.83 0.87
35 J 354.66 -13.06 0.96 -33.76 -4.15 0.86
36 I 354.66 -13.59 0.96 -33.04 -4.12 0.86
36 J 305.28 -15.05 0.95 -36.18 -0.67 0.83

The Loss of tendon group [C29-P1] at the stage of [CS22]

Force (After ' Elastic Force(Elastic Lpss)/ Creep/Shrinkage | Relaxation Force(After All Los:s)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
4 I 296.70 -3.13 0.99 -25.86 -0.32 0.90
4 J 342.87 -2.92 0.99 -23.51 -3.70 0.91
5 I 342.87 -2.63 0.99 -24.03 -3.71 0.91
5 J 341.74 -2.36 0.99 -22.03 -3.69 0.92
6 I 341.74 -2.05 0.99 -22.98 -3.69 0.92
6 J 340.61 -1.71 1.00 -20.90 -3.67 0.92
7 I 340.61 -1.44 1.00 -21.80 -3.66 0.92
7 J 339.49 -1.06 1.00 -19.77 -3.64 0.93
8 I 339.49 -0.84 1.00 -20.60 -3.63 0.93
8 J 338.37 -0.74 1.00 -18.96 -3.58 0.93
9 I 338.37 -0.93 1.00 -20.60 -3.53 0.93
9 J 337.00 -0.52 1.00 -18.75 -3.48 0.93
10 I 337.00 -0.33 1.00 -19.39 -3.47 0.93
10 J 334.03 0.06 1.00 -17.73 -3.27 0.94
11 | 334.03 0.29 1.00 -18.77 -3.26 0.93
11 J 332.94 0.61 1.00 -17.29 -3.21 0.94
12 I 332.94 0.79 1.00 -18.02 -3.20 0.94
12 J 328.90 1.04 1.00 -16.92 -2.89 0.94
13 | 328.90 1.19 1.00 -17.55 -2.89 0.94
13 J 328.04 1.38 1.00 -16.61 -2.84 0.94
14 I 328.04 1.57 1.00 -17.51 -2.83 0.94
14 J 324.06 1.75 1.01 -16.56 -2.53 0.95
15 I 324.06 1.80 1.01 -16.61 -2.52 0.95
15 J 323.21 1.94 1.01 -15.89 -2.47 0.95
16 | 323.21 2.23 1.01 -17.78 -2.46 0.94
16 J 322.36 2.32 1.01 -16.97 -2.41 0.95
17 | 322.36 2.40 1.01 -17.16 -2.40 0.95
17 J 318.45 2.49 1.01 -16.36 -2.11 0.95
18 | 318.45 2.55 1.01 -16.15 -2.12 0.95
18 J 317.98 2.58 1.01 -15.77 -2.09 0.95
19 I 317.98 1.03 1.00 -5.50 -2.22 0.98
19 J 317.86 1.09 1.00 -5.39 -2.21 0.98
20 | 317.86 2.62 1.01 -15.48 -2.09 0.95
20 J 317.46 2.78 1.01 -14.74 -2.08 0.96
21 | 317.46 2.10 1.01 -15.70 -2.00 0.95
21 J 317.06 1.91 1.01 -16.44 -1.95 0.95
22 I 317.06 0.35 1.00 -5.98 -2.09 0.98
22 J 313.91 0.33 1.00 -6.13 -1.84 0.98
23 | 313.91 1.85 1.01 -16.66 -1.70 0.95
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CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C29-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
23 J 313.46 1.68 1.01 -17.13 -1.65 0.95
24 I 313.46 1.59 1.01 -17.55 -1.63 0.94
24 J 312.64 1.21 1.00 -18.48 -1.54 0.94
25 I 312.64 1.02 1.00 -17.77 -1.55 0.94
25 J 315.55 0.56 1.00 -18.85 -1.73 0.94
26 I 315.55 0.27 1.00 -17.55 -1.73 0.94
26 J 316.38 -0.30 1.00 -18.57 -1.76 0.93
27 I 316.38 -0.39 1.00 -18.85 -1.76 0.93
27 J 317.21 -1.04 1.00 -20.10 -1.78 0.93
28 I 317.21 -1.32 1.00 -19.28 -1.79 0.93
28 J 321.11 -2.11 0.99 -20.75 -2.04 0.92
29 I 321.11 -2.35 0.99 -20.35 -2.04 0.92
29 J 321.95 -3.23 0.99 -21.88 -2.04 0.92
30 I 321.95 -3.31 0.99 -20.85 -2.06 0.92
30 J 326.12 -3.58 0.99 -22.30 -2.35 0.91
31 I 326.12 -3.93 0.99 -21.42 -2.36 0.92
31 J 327.19 -5.19 0.98 -23.71 -2.35 0.90
32 I 327.19 -5.31 0.98 -22.99 -2.36 0.91
32 J 331.42 -6.67 0.98 -25.58 -2.60 0.89
33 I 331.42 -7.14 0.98 -24.76 -2.60 0.90
33 J 332.51 -8.68 0.97 -27.37 -2.58 0.88
34 I 33251 -8.89 0.97 -26.80 -2.58 0.88
34 J 336.82 -9.91 0.97 -29.37 -2.84 0.87
35 I 336.82 -10.42 0.97 -28.95 -2.83 0.87
35 J 337.92 -12.07 0.96 -32.09 -2.79 0.86
36 I 337.92 -12.59 0.96 -31.19 -2.77 0.86
36 J 342.30 -13.49 0.96 -33.60 -3.04 0.85
37 I 342.30 -14.11 0.96 -34.21 -3.01 0.85
37 J 295.90 -15.33 0.95 -37.37 -0.29 0.82

The Loss of tendon group [C30-P1] at the stage of [CS22]

Force (After ' Elastic Force(Elastic Lpss)/ Creep/Shrinkage | Relaxation Force(After All Los:s)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
4 I 296.70 -3.13 0.99 -25.86 -0.32 0.90
4 J 342.87 -2.92 0.99 -23.51 -3.70 0.91
5 I 342.87 -2.63 0.99 -24.03 -3.71 0.91
5 J 341.74 -2.36 0.99 -22.03 -3.69 0.92
6 I 341.74 -2.05 0.99 -22.98 -3.69 0.92
6 J 340.61 -1.71 1.00 -20.90 -3.67 0.92
7 I 340.61 -1.44 1.00 -21.80 -3.66 0.92
7 J 339.49 -1.06 1.00 -19.77 -3.64 0.93
8 I 339.49 -0.84 1.00 -20.60 -3.63 0.93
8 J 338.37 -0.74 1.00 -18.96 -3.58 0.93
9 I 338.37 -0.93 1.00 -20.60 -3.53 0.93
9 J 337.00 -0.52 1.00 -18.75 -3.48 0.93
10 I 337.00 -0.33 1.00 -19.39 -3.47 0.93
10 J 334.03 0.06 1.00 -17.73 -3.27 0.94
11 I 334.03 0.29 1.00 -18.77 -3.26 0.93
11 J 332.94 0.61 1.00 -17.29 -3.21 0.94
12 I 332.94 0.79 1.00 -18.02 -3.20 0.94
12 J 328.90 1.04 1.00 -16.92 -2.89 0.94
13 I 328.90 1.19 1.00 -17.55 -2.89 0.94
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The Loss of tendon group [C30-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate

(tonf) : B (tonf) Loss) Loss)
13 J 328.04 1.38 1.00 -16.61 -2.84 0.94
14 I 328.04 1.57 1.00 -17.51 -2.83 0.94
14 J 324.06 1.75 1.01 -16.56 -2.53 0.95
15 I 324.06 1.80 1.01 -16.61 -2.52 0.95
15 J 323.21 1.94 1.01 -15.89 -2.47 0.95
16 I 323.21 2.23 1.01 -17.78 -2.46 0.94
16 J 322.36 2.32 1.01 -16.97 -2.41 0.95
17 I 322.36 2.40 1.01 -17.16 -2.40 0.95
17 J 318.45 2.49 1.01 -16.36 -2.11 0.95
18 I 318.45 2.55 1.01 -16.15 -2.12 0.95
18 J 317.98 2.58 1.01 -15.77 -2.09 0.95
19 I 317.98 1.03 1.00 -5.50 -2.22 0.98
19 J 317.86 1.09 1.00 -5.39 -2.21 0.98
20 I 317.86 2.62 1.01 -15.48 -2.09 0.95
20 J 317.46 2.78 1.01 -14.74 -2.08 0.96
21 I 317.46 2.10 1.01 -15.70 -2.00 0.95
21 J 317.06 1.91 1.01 -16.44 -1.95 0.95
22 I 317.06 0.35 1.00 -5.98 -2.09 0.98
22 J 313.91 0.33 1.00 -6.13 -1.84 0.98
23 I 313.91 1.85 1.01 -16.66 -1.70 0.95
23 J 313.46 1.68 1.01 -17.13 -1.65 0.95
24 I 313.46 1.59 1.01 -17.55 -1.63 0.94
24 J 312.99 1.21 1.00 -18.48 -1.57 0.94
25 I 312.99 1.02 1.00 -17.77 -1.57 0.94
25 J 315.53 0.56 1.00 -18.85 -1.73 0.94
26 I 315.53 0.27 1.00 -17.55 -1.73 0.94
26 J 316.36 -0.30 1.00 -18.57 -1.76 0.93
27 I 316.36 -0.39 1.00 -18.85 -1.76 0.93
27 J 317.19 -1.04 1.00 -20.10 -1.78 0.93
28 I 317.19 -1.32 1.00 -19.28 -1.79 0.93
28 J 321.08 -2.11 0.99 -20.75 -2.04 0.92
29 I 321.08 -2.35 0.99 -20.35 -2.03 0.92
29 J 321.93 -3.23 0.99 -21.88 -2.04 0.92
30 I 321.93 -3.31 0.99 -20.85 -2.06 0.92
30 J 326.09 -3.58 0.99 -22.30 -2.35 0.91
31 I 326.09 -3.93 0.99 -21.42 -2.35 0.92
31 J 327.17 -5.19 0.98 -23.71 -2.35 0.90
32 I 327.17 -5.31 0.98 -22.99 -2.36 0.91
32 J 331.40 -6.67 0.98 -25.58 -2.60 0.89
33 I 331.40 -7.14 0.98 -24.76 -2.60 0.90
33 J 332.49 -8.68 0.97 -27.37 -2.58 0.88
34 I 332.49 -8.89 0.97 -26.80 -2.58 0.88
34 J 336.79 -9.91 0.97 -29.37 -2.84 0.87
35 I 336.79 -10.42 0.97 -28.95 -2.83 0.87
35 J 337.90 -12.07 0.96 -32.09 -2.79 0.86
36 I 337.90 -12.59 0.96 -31.19 -2.77 0.86
36 J 342.27 -13.49 0.96 -33.60 -3.04 0.85
37 | 342.27 -14.11 0.96 -34.21 -3.00 0.85
37 J 295.89 -15.33 0.95 -37.37 -0.29 0.82
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CONSORCIO PUENTE SINU FIA
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Fecha: 02-09-2022

The Loss of tendon group [C31-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate

(tonf) : B (tonf) Loss) Loss)
3 I 292.44 -1.37 1.00 -24.00 -0.17 0.91
3 J 335.37 -1.92 0.99 -22.37 -3.13 0.92
4 I 335.37 -1.66 1.00 -23.34 -3.13 0.92
4 J 334.26 -2.04 0.99 -21.79 -3.07 0.92
5 I 334.26 -1.76 0.99 -22.47 -3.07 0.92
5 J 333.16 -1.97 0.99 -20.77 -3.01 0.92
6 I 333.16 -1.66 1.00 -21.87 -3.01 0.92
6 J 332.06 -1.70 0.99 -20.01 -2.96 0.93
7 I 332.06 -1.43 1.00 -20.97 -2.96 0.92
7 J 330.97 -1.34 1.00 -19.11 -2.91 0.93
8 I 330.97 -1.11 1.00 -19.93 -2.91 0.93
8 J 329.88 -1.20 1.00 -18.42 -2.84 0.93
9 I 329.88 -1.38 1.00 -20.08 -2.80 0.93
9 J 328.54 -1.10 1.00 -18.32 -2.74 0.93
10 I 328.54 -0.89 1.00 -18.96 -2.74 0.93
10 J 325.65 -0.59 1.00 -17.37 -2.55 0.94
11 I 325.65 -0.35 1.00 -18.39 -2.53 0.93
11 J 324.58 -0.06 1.00 -16.96 -2.49 0.94
12 I 324.58 0.14 1.00 -17.68 -2.48 0.94
12 J 320.64 0.37 1.00 -16.61 -2.20 0.94
13 I 320.64 0.54 1.00 -17.29 -2.19 0.94
13 J 319.80 0.74 1.00 -16.38 -2.15 0.94
14 I 319.80 0.93 1.00 -17.20 -2.14 0.94
14 J 315.92 1.12 1.00 -16.28 -1.86 0.95
15 I 315.92 1.19 1.00 -16.34 -1.85 0.95
15 J 315.09 1.36 1.00 -15.63 -1.81 0.95
16 I 315.09 1.66 1.01 -17.51 -1.80 0.94
16 J 314.27 1.79 1.01 -16.72 -1.75 0.95
17 I 314.27 1.88 1.01 -16.88 -1.75 0.95
17 J 310.46 1.99 1.01 -16.10 -1.48 0.95
18 I 310.46 2.08 1.01 -15.95 -1.49 0.95
18 J 310.00 2.13 1.01 -15.57 -1.46 0.95
19 I 310.00 0.58 1.00 -5.44 -1.58 0.98
19 J 309.87 0.62 1.00 -5.34 -1.57 0.98
20 I 309.87 2.16 1.01 -15.29 -1.46 0.95
20 J 309.49 2.25 1.01 -14.57 -1.45 0.96
21 I 309.49 1.67 1.01 -15.52 -1.37 0.95
21 J 309.10 1.53 1.00 -16.23 -1.33 0.95
22 I 309.10 -0.06 1.00 -5.91 -1.46 0.98
22 J 306.03 -0.09 1.00 -6.06 -1.22 0.98
23 I 306.03 1.46 1.00 -16.45 -1.09 0.95
23 J 305.59 1.26 1.00 -16.92 -1.05 0.95
24 I 305.59 1.15 1.00 -17.28 -1.03 0.94
24 J 305.01 0.73 1.00 -18.20 -0.96 0.94
25 I 305.01 0.53 1.00 -17.54 -0.96 0.94
25 J 307.63 0.05 1.00 -18.60 -1.12 0.94
26 I 307.63 -0.26 1.00 -17.29 -1.11 0.94
26 J 308.44 -0.86 1.00 -18.29 -1.13 0.93
27 | 308.44 -0.96 1.00 -18.56 -1.14 0.93
27 J 309.25 -1.64 0.99 -19.79 -1.16 0.93
28 I 309.25 -1.93 0.99 -19.04 -1.16 0.93
28 J 313.05 -2.71 0.99 -20.49 -1.39 0.92
29 I 313.05 -2.97 0.99 -20.03 -1.39 0.92
29 J 313.87 -3.85 0.99 -21.53 -1.39 0.91
30 I 313.87 -3.94 0.99 -20.52 -1.40 0.92
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ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

The Loss of tendon group [C31-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
30 J 317.93 -4.17 0.99 -21.91 -1.68 0.91
31 I 317.93 -4.54 0.99 -21.06 -1.68 0.91
31 J 318.98 -5.74 0.98 -23.28 -1.68 0.90
32 | 318.98 -5.88 0.98 -22.57 -1.68 0.91
32 J 323.10 -7.09 0.98 -25.06 -1.92 0.89
33 | 323.10 -7.58 0.98 -24.23 -1.91 0.90
33 J 324.17 -8.92 0.97 -26.73 -1.90 0.88
34 I 324.17 -9.15 0.97 -26.15 -1.90 0.89
34 J 328.36 -9.89 0.97 -28.55 -2.16 0.88
35 | 328.36 -10.39 0.97 -28.06 -2.15 0.88
35 J 329.44 -11.67 0.96 -30.97 -2.14 0.86
36 I 329.44 -12.20 0.96 -29.94 -2.12 0.87
36 J 333.70 -12.62 0.96 -32.04 -2.40 0.86
37 I 333.70 -13.23 0.96 -32.50 -2.37 0.86
37 J 354.79 -13.69 0.96 -34.85 -4.08 0.85
38 I 354.79 -14.14 0.96 -34.60 -4.05 0.85
38 J 299.97 -13.31 0.96 -35.70 -0.45 0.84

The Loss of tendon group [C32-P1] at the stage of [CS22]

Force (After ' Elastic Force(Elastic Lpss)/ Creep/Shrinkage | Relaxation Force(After All Los:s)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
3 I 292.44 -1.37 1.00 -24.00 -0.17 0.91
3 J 335.37 -1.92 0.99 -22.37 -3.13 0.92
4 I 335.37 -1.66 1.00 -23.34 -3.13 0.92
4 J 334.26 -2.04 0.99 -21.79 -3.07 0.92
5 | 334.26 -1.76 0.99 -22.47 -3.07 0.92
5 J 333.16 -1.97 0.99 -20.77 -3.01 0.92
6 I 333.16 -1.66 1.00 -21.87 -3.01 0.92
6 J 332.06 -1.70 0.99 -20.01 -2.96 0.93
7 | 332.06 -1.43 1.00 -20.97 -2.96 0.92
7 J 330.97 -1.34 1.00 -19.11 -2.91 0.93
8 I 330.97 -1.11 1.00 -19.93 -2.91 0.93
8 J 329.88 -1.20 1.00 -18.42 -2.84 0.93
9 | 329.88 -1.38 1.00 -20.08 -2.80 0.93
9 J 328.54 -1.10 1.00 -18.32 -2.74 0.93
10 | 328.54 -0.89 1.00 -18.96 -2.74 0.93
10 J 325.65 -0.59 1.00 -17.37 -2.55 0.94
11 I 325.65 -0.35 1.00 -18.39 -2.53 0.93
11 J 324.58 -0.06 1.00 -16.96 -2.49 0.94
12 | 324.58 0.14 1.00 -17.68 -2.48 0.94
12 J 320.64 0.37 1.00 -16.61 -2.20 0.94
13 | 320.64 0.54 1.00 -17.29 -2.19 0.94
13 J 319.80 0.74 1.00 -16.38 -2.15 0.94
14 | 319.80 0.93 1.00 -17.20 -2.14 0.94
14 J 315.92 1.12 1.00 -16.28 -1.86 0.95
15 | 315.92 1.19 1.00 -16.34 -1.85 0.95
15 J 315.09 1.36 1.00 -15.63 -1.81 0.95
16 | 315.09 1.66 1.01 -17.51 -1.80 0.94
16 J 314.27 1.79 1.01 -16.72 -1.75 0.95
17 | 314.27 1.88 1.01 -16.88 -1.75 0.95
17 J 310.46 1.99 1.01 -16.10 -1.48 0.95
18 | 310.46 2.08 1.01 -15.95 -1.49 0.95
18 J 310.00 2.13 1.01 -15.57 -1.46 0.95
19 | 310.00 0.58 1.00 -5.44 -1.58 0.98
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The Loss of tendon group [C32-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
19 J 309.87 0.62 1.00 -5.34 -1.57 0.98
20 I 309.87 2.16 1.01 -15.29 -1.46 0.95
20 J 309.49 2.25 1.01 -14.57 -1.45 0.96
21 I 309.49 1.67 1.01 -15.52 -1.37 0.95
21 J 309.10 1.53 1.00 -16.23 -1.33 0.95
22 I 309.10 -0.06 1.00 -5.91 -1.46 0.98
22 J 306.13 -0.09 1.00 -6.06 -1.23 0.98
23 I 306.13 1.46 1.00 -16.45 -1.10 0.95
23 J 306.13 1.26 1.00 -16.92 -1.09 0.95
24 I 306.13 1.15 1.00 -17.28 -1.07 0.94
24 J 306.14 0.73 1.00 -18.20 -1.04 0.94
25 I 306.14 0.53 1.00 -17.54 -1.04 0.94
25 J 306.20 0.05 1.00 -18.60 -1.02 0.94
26 I 307.60 -0.26 1.00 -17.29 -1.11 0.94
26 J 308.41 -0.86 1.00 -18.29 -1.13 0.93
27 I 308.41 -0.96 1.00 -18.56 -1.14 0.93
27 J 309.22 -1.64 0.99 -19.79 -1.16 0.93
28 I 309.22 -1.93 0.99 -19.04 -1.16 0.93
28 J 313.02 -2.71 0.99 -20.49 -1.39 0.92
29 I 313.02 -2.97 0.99 -20.03 -1.38 0.92
29 J 313.84 -3.85 0.99 -21.53 -1.39 0.91
30 I 313.84 -3.94 0.99 -20.52 -1.40 0.92
30 J 317.90 -4.17 0.99 -21.91 -1.68 0.91
31 I 317.90 -4.54 0.99 -21.06 -1.68 0.91
31 J 318.95 -5.74 0.98 -23.28 -1.68 0.90
32 I 318.95 -5.88 0.98 -22.57 -1.68 0.91
32 J 323.07 -7.09 0.98 -25.06 -1.91 0.89
33 I 323.07 -7.58 0.98 -24.23 -1.91 0.90
33 J 324.14 -8.92 0.97 -26.73 -1.90 0.88
34 I 324.14 -9.15 0.97 -26.15 -1.90 0.89
34 J 328.33 -9.89 0.97 -28.55 -2.16 0.88
35 I 328.33 -10.39 0.97 -28.06 -2.15 0.88
35 J 329.41 -11.67 0.96 -30.97 -2.14 0.86
36 I 329.41 -12.20 0.96 -29.94 -2.12 0.87
36 J 333.67 -12.62 0.96 -32.04 -2.40 0.86
37 I 333.67 -13.23 0.96 -32.50 -2.37 0.86
37 J 354.79 -13.69 0.96 -34.85 -4.08 0.85
38 I 354.79 -14.14 0.96 -34.60 -4.05 0.85
38 J 299.95 -13.31 0.96 -35.70 -0.45 0.84

The Loss of tendon group [C33-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crel_eé)és?trcl)r:]l;)age fc?ixgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
2 I 288.57 0.50 1.00 -21.81 -0.05 0.93
2 J 328.36 -0.17 1.00 -20.66 -2.68 0.93
3 I 328.36 0.48 1.00 -21.51 -2.69 0.93
3 J 327.28 -0.45 1.00 -20.75 -2.58 0.93
4 I 327.28 -0.24 1.00 -21.77 -2.58 0.92
4 J 326.20 -0.95 1.00 -20.58 -2.49 0.93
5 I 326.20 -0.70 1.00 -21.42 -2.48 0.92
5 J 325.12 -1.19 1.00 -19.96 -2.41 0.93
6 I 325.12 -0.89 1.00 -21.10 -2.40 0.93
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The Loss of tendon group [C33-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate

(tonf) : B (tonf) Loss) Loss)
6 J 324.05 -1.15 1.00 -19.44 -2.34 0.93
7 I 324.05 -0.89 1.00 -20.41 -2.34 0.93
7 J 322.99 -0.96 1.00 -18.69 -2.28 0.93
8 I 322.99 -0.73 1.00 -19.48 -2.28 0.93
8 J 321.92 -0.94 1.00 -18.08 -2.21 0.93
9 I 321.92 -1.11 1.00 -19.71 -2.17 0.93
9 J 320.61 -0.90 1.00 -18.04 -2.11 0.93
10 I 320.61 -0.70 1.00 -18.68 -2.11 0.93
10 J 317.79 -0.44 1.00 -17.15 -1.93 0.94
11 I 317.79 -0.20 1.00 -18.11 -1.92 0.94
11 J 316.75 0.08 1.00 -16.73 -1.87 0.94
12 I 316.75 0.27 1.00 -17.42 -1.87 0.94
12 J 312.91 0.49 1.00 -16.39 -1.60 0.94
13 I 312.91 0.66 1.00 -17.11 -1.59 0.94
13 J 312.09 0.87 1.00 -16.21 -1.55 0.95
14 I 312.09 1.06 1.00 -16.96 -1.55 0.94
14 J 308.30 1.24 1.00 -16.06 -1.29 0.95
15 I 308.30 1.32 1.00 -16.13 -1.28 0.95
15 J 307.49 1.50 1.00 -15.43 -1.24 0.95
16 I 307.49 1.80 1.01 -17.29 -1.23 0.95
16 J 306.69 1.95 1.01 -16.51 -1.19 0.95
17 I 306.69 2.03 1.01 -16.66 -1.19 0.95
17 J 302.97 2.15 1.01 -15.89 -0.94 0.95
18 I 302.97 2.24 1.01 -15.77 -0.95 0.95
18 J 302.52 2.30 1.01 -15.40 -0.92 0.95
19 I 302.52 0.53 1.00 -5.39 -1.02 0.98
19 J 302.40 0.56 1.00 -5.29 -1.01 0.98
20 I 302.40 2.32 1.01 -15.12 -0.92 0.95
20 J 302.02 2.39 1.01 -14.42 -0.90 0.96
21 I 302.02 2.56 1.01 -15.36 -0.86 0.95
21 J 301.64 2.43 1.01 -16.06 -0.82 0.95
22 I 301.64 0.35 1.00 -5.87 -0.92 0.98
22 J 298.65 0.32 1.00 -6.01 -0.70 0.98
23 I 298.65 2.34 1.01 -16.28 -0.60 0.95
23 J 298.22 2.14 1.01 -16.74 -0.56 0.95
24 I 298.22 2.05 1.01 -17.06 -0.55 0.95
24 J 297.43 1.63 1.01 -17.97 -0.48 0.94
25 I 297.43 1.45 1.00 -17.35 -0.48 0.94
25 J 295.84 0.96 1.00 -18.41 -0.37 0.94
26 I 297.32 0.67 1.00 -17.08 -0.45 0.94
26 J 298.10 0.08 1.00 -18.07 -0.47 0.94
27 I 298.10 -0.01 1.00 -18.33 -0.47 0.94
27 J 298.89 -0.68 1.00 -19.55 -0.50 0.93
28 I 298.89 -0.95 1.00 -18.87 -0.49 0.93
28 J 302.56 -1.70 0.99 -20.30 -0.68 0.93
29 I 302.56 -1.95 0.99 -19.80 -0.68 0.93
29 J 303.35 -2.82 0.99 -21.27 -0.70 0.92
30 I 303.35 -2.89 0.99 -20.29 -0.70 0.92
30 J 307.28 -3.09 0.99 -21.63 -0.94 0.92
31 I 307.28 -3.44 0.99 -20.82 -0.93 0.92
31 J 308.29 -4.61 0.99 -23.00 -0.95 0.91
32 I 308.29 -4.74 0.98 -22.28 -0.95 0.91
32 J 312.28 -5.90 0.98 -24.69 -1.15 0.90
33 I 312.28 -6.36 0.98 -23.91 -1.15 0.90
33 J 313.30 -7.65 0.98 -26.30 -1.16 0.89
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The Loss of tendon group [C33-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
34 I 313.30 -7.86 0.97 -25.72 -1.16 0.89
34 J 317.36 -8.51 0.97 -27.97 -1.39 0.88
35 I 317.36 -8.98 0.97 -27.48 -1.38 0.88
35 J 318.40 -10.18 0.97 -30.20 -1.39 0.87
36 I 318.40 -10.67 0.97 -29.13 -1.38 0.87
36 J 322.52 -10.95 0.97 -30.98 -1.63 0.86
37 I 322.52 -11.51 0.96 -31.29 -1.61 0.86
37 J 323.58 -11.86 0.96 -33.22 -1.66 0.86
38 I 323.58 -12.25 0.96 -32.90 -1.64 0.86
38 J 327.77 -11.23 0.97 -33.17 -1.96 0.86
39 I 327.77 -12.52 0.96 -33.56 -1.92 0.85
39 J 287.90 -12.57 0.96 -35.09 -0.03 0.83

The Loss of tendon group [C34-P1] at the stage of [CS22]

Force (After ' Elastic Force(Elastic Lpss)/ Creep/Shrinkage | Relaxation Force(After All Los:s)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
2 I 288.57 0.50 1.00 -21.81 -0.05 0.93
2 J 328.36 -0.17 1.00 -20.66 -2.68 0.93
3 I 328.36 0.48 1.00 -21.51 -2.69 0.93
3 J 327.28 -0.45 1.00 -20.75 -2.58 0.93
4 I 327.28 -0.24 1.00 -21.77 -2.58 0.92
4 J 326.20 -0.95 1.00 -20.58 -2.49 0.93
5 I 326.20 -0.70 1.00 -21.42 -2.48 0.92
5 J 325.12 -1.19 1.00 -19.96 -2.41 0.93
6 I 325.12 -0.89 1.00 -21.10 -2.40 0.93
6 J 324.05 -1.15 1.00 -19.44 -2.34 0.93
7 I 324.05 -0.89 1.00 -20.41 -2.34 0.93
7 J 322.99 -0.96 1.00 -18.69 -2.28 0.93
8 I 322.99 -0.73 1.00 -19.48 -2.28 0.93
8 J 321.92 -0.94 1.00 -18.08 -2.21 0.93
9 I 321.92 -1.11 1.00 -19.71 -2.17 0.93
9 J 320.61 -0.90 1.00 -18.04 -2.11 0.93
10 I 320.61 -0.70 1.00 -18.68 -2.11 0.93
10 J 317.79 -0.44 1.00 -17.15 -1.93 0.94
11 I 317.79 -0.20 1.00 -18.11 -1.92 0.94
11 J 316.75 0.08 1.00 -16.73 -1.87 0.94
12 | 316.75 0.27 1.00 -17.42 -1.87 0.94
12 J 312.91 0.49 1.00 -16.39 -1.60 0.94
13 I 312.91 0.66 1.00 -17.11 -1.59 0.94
13 J 312.09 0.87 1.00 -16.21 -1.55 0.95
14 I 312.09 1.06 1.00 -16.96 -1.55 0.94
14 J 308.30 1.24 1.00 -16.06 -1.29 0.95
15 I 308.30 1.32 1.00 -16.13 -1.28 0.95
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The Loss of tendon group [C34-P1] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate

(tonf) : B (tonf) Loss) Loss)
15 J 307.49 1.50 1.00 -15.43 -1.24 0.95
16 I 307.49 1.80 1.01 -17.29 -1.23 0.95
16 J 306.69 1.95 1.01 -16.51 -1.19 0.95
17 I 306.69 2.03 1.01 -16.66 -1.19 0.95
17 J 302.97 2.15 1.01 -15.89 -0.94 0.95
18 I 302.97 2.24 1.01 -15.77 -0.95 0.95
18 J 302.52 2.30 1.01 -15.40 -0.92 0.95
19 I 302.52 0.53 1.00 -5.39 -1.02 0.98
19 J 302.40 0.56 1.00 -5.29 -1.01 0.98
20 I 302.40 2.32 1.01 -15.12 -0.92 0.95
20 J 302.02 2.39 1.01 -14.42 -0.90 0.96
21 I 302.02 2.56 1.01 -15.36 -0.86 0.95
21 J 301.64 243 1.01 -16.06 -0.82 0.95
22 I 301.64 0.35 1.00 -5.87 -0.92 0.98
22 J 298.65 0.32 1.00 -6.01 -0.70 0.98
23 I 298.65 2.34 1.01 -16.28 -0.60 0.95
23 J 298.22 2.14 1.01 -16.74 -0.56 0.95
24 I 298.22 2.05 1.01 -17.06 -0.55 0.95
24 J 297.43 1.63 1.01 -17.97 -0.48 0.94
25 I 297.43 1.45 1.00 -17.35 -0.48 0.94
25 J 296.47 0.96 1.00 -18.41 -0.41 0.94
26 I 297.28 0.67 1.00 -17.08 -0.45 0.94
26 J 298.07 0.08 1.00 -18.07 -0.47 0.94
27 I 298.07 -0.01 1.00 -18.33 -0.47 0.94
27 J 298.85 -0.68 1.00 -19.55 -0.49 0.93
28 I 298.85 -0.95 1.00 -18.87 -0.49 0.93
28 J 302.52 -1.70 0.99 -20.30 -0.68 0.93
29 I 302.52 -1.95 0.99 -19.80 -0.68 0.93
29 J 303.31 -2.82 0.99 -21.27 -0.70 0.92
30 I 303.31 -2.89 0.99 -20.29 -0.70 0.92
30 J 307.24 -3.09 0.99 -21.63 -0.93 0.92
31 I 307.24 -3.44 0.99 -20.82 -0.93 0.92
31 J 308.25 -4.61 0.99 -23.00 -0.95 0.91
32 I 308.25 -4.74 0.98 -22.28 -0.94 0.91
32 J 312.24 -5.90 0.98 -24.69 -1.15 0.90
33 I 312.24 -6.36 0.98 -23.91 -1.15 0.90
33 J 313.27 -7.65 0.98 -26.30 -1.16 0.89
34 I 313.27 -7.86 0.97 -25.72 -1.15 0.89
34 J 317.32 -8.51 0.97 -27.97 -1.39 0.88
35 I 317.32 -8.98 0.97 -27.48 -1.38 0.88
35 J 318.36 -10.18 0.97 -30.20 -1.39 0.87
36 I 318.36 -10.67 0.97 -29.13 -1.38 0.87
36 J 322.48 -10.95 0.97 -30.98 -1.63 0.86
37 | 322.48 -11.51 0.96 -31.29 -1.61 0.86
37 J 323.54 -11.86 0.96 -33.22 -1.66 0.86
38 I 323.54 -12.25 0.96 -32.90 -1.64 0.86
38 J 327.73 -11.23 0.97 -33.17 -1.97 0.86
39 I 327.73 -12.52 0.96 -33.56 -1.92 0.85
39 J 287.88 -12.57 0.96 -35.09 -0.04 0.83

3.5.11.2. FAMILIA DE CABLES TIPO B
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Para la familia de cables de postensado a momento positivo de continuidad tipo B, se emplean
28 cables de 22 torones cada uno en el vano central despues de realizar el cierre de dovelas,

estos cables que se distribuyen equitativamente sobre la losa inferior, a fin de garantizar la
estabilidad de la estructura durante su fase de servicio.

The Loss of tendon group [C37] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate CreLecE)S/sS?trcl;I?)age Egixggr?fr; Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
38 I 374.51 9.36 1.03 -28.99 -7.01 0.93
38 J 395.82 12.51 1.03 -29.14 -9.43 0.93
39 | 395.82 12.17 1.03 -31.38 -9.32 0.93
39 J 396.97 13.01 1.03 -31.35 -9.48 0.93
40 I 396.97 13.48 1.03 -37.82 -9.12 0.92
40 J 397.08 14.36 1.04 -38.83 -9.12 0.92
41 I 397.08 13.54 1.03 -37.86 -9.13 0.92
41 J 397.19 14.43 1.04 -39.08 -9.12 0.92
42 I 397.19 12.39 1.03 -30.67 -9.51 0.93
42 J 399.08 13.49 1.03 -33.06 -9.69 0.93
43 I 399.08 13.08 1.03 -29.97 -9.80 0.93
43 J 376.86 10.01 1.03 -29.84 -7.26 0.93

The Loss of tendon group [C38] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
38 I 376.39 9.36 1.02 -28.99 -7.21 0.93
38 J 396.88 12.51 1.03 -29.14 -9.55 0.93
39 I 396.88 12.17 1.03 -31.38 -9.44 0.93
39 J 396.89 13.01 1.03 -31.35 -9.47 0.93
40 | 396.89 13.48 1.03 -37.82 -9.11 0.92
40 J 396.90 14.36 1.04 -38.83 -9.10 0.92
41 I 396.90 13.54 1.03 -37.86 -9.11 0.92
41 J 396.89 14.43 1.04 -39.08 -9.09 0.92
42 | 396.89 12.39 1.03 -30.67 -9.48 0.93
42 J 396.86 13.49 1.03 -33.06 -9.44 0.93
43 I 396.86 13.08 1.03 -29.97 -9.55 0.93
43 J 374.37 10.01 1.03 -29.84 -7.00 0.93

The Loss of tendon group [C39] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
36 I 374.97 6.47 1.02 -25.61 -7.08 0.93
36 J 394.80 9.07 1.02 -23.23 -9.42 0.94
37 | 394.80 9.37 1.02 -24.88 -9.37 0.94
37 J 399.49 10.29 1.03 -21.94 -10.05 0.95
38 I 399.49 11.41 1.03 -28.93 -9.81 0.93
38 J 403.61 12.40 1.03 -29.15 -10.32 0.93
39 | 403.61 12.06 1.03 -31.37 -10.21 0.93
39 J 404.42 13.01 1.03 -31.35 -10.34 0.93
40 | 404.42 13.48 1.03 -37.82 -9.97 0.92
40 J 404.09 14.36 1.04 -38.83 -9.91 0.91
41 I 404.09 13.54 1.03 -37.86 -9.93 0.92
41 J 403.75 14.43 1.04 -39.08 -9.87 0.91
42 | 403.05 12.39 1.03 -30.67 -10.19 0.93
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42 J 400.27 13.36 1.03 -33.04 -9.81 0.93
43 I 400.27 12.97 1.03 -29.96 -9.92 0.93
43 J 398.92 12.32 1.03 -30.06 -9.74 0.93
44 I 398.92 11.22 1.03 -23.09 -9.98 0.95
44 J 392.92 10.65 1.03 -26.49 -9.14 0.94
45 I 392.92 10.34 1.03 -24.76 -9.19 0.94
45 J 372.30 7.63 1.02 -27.04 -6.80 0.93
The Loss of tendon group [C40] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefé)slssrztr:;l?)age E:;ixggr?fr; Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
36 I 374.97 6.47 1.02 -25.61 -7.08 0.93
36 J 394.80 9.07 1.02 -23.23 -9.42 0.94
37 I 394.80 9.37 1.02 -24.88 -9.37 0.94
37 J 399.49 10.29 1.03 -21.94 -10.05 0.95
38 I 399.49 1141 1.03 -28.93 -9.81 0.93
38 J 403.61 12.40 1.03 -29.15 -10.32 0.93
39 I 403.61 12.06 1.03 -31.37 -10.21 0.93
39 J 404.42 13.01 1.03 -31.35 -10.34 0.93
40 I 404.42 13.48 1.03 -37.82 -9.97 0.92
40 J 404.09 14.36 1.04 -38.83 -9.91 0.91
41 I 404.09 13.54 1.03 -37.86 -9.93 0.92
41 J 403.75 14.43 1.04 -39.08 -9.87 0.91
42 I 403.05 12.39 1.03 -30.67 -10.19 0.93
42 J 400.49 13.36 1.03 -33.04 -9.84 0.93
43 I 400.49 12.97 1.03 -29.96 -9.95 0.93
43 J 397.42 12.32 1.03 -30.06 -9.57 0.93
44 I 397.42 11.22 1.03 -23.09 -9.80 0.95
44 J 393.13 10.65 1.03 -26.49 -9.17 0.94
45 I 393.13 10.34 1.03 -24.76 -9.21 0.94
45 J 372.52 7.63 1.02 -27.04 -6.82 0.93

The Loss of tendon group [C41] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
34 I 374.52 3.24 1.01 -25.82 -6.95 0.92
34 J 394.18 5.10 1.01 -23.90 -9.19 0.93
35 I 394.18 5.21 1.01 -24.99 -9.16 0.93
35 J 398.25 6.69 1.02 -20.97 -9.82 0.94
36 I 398.25 7.52 1.02 -25.47 -9.67 0.93
36 J 402.38 9.07 1.02 -23.23 -10.29 0.94
37 I 402.38 9.37 1.02 -24.88 -10.24 0.94
37 J 404.38 10.29 1.03 -21.94 -10.62 0.94
38 I 404.38 11.41 1.03 -28.93 -10.38 0.93
38 J 400.30 12.35 1.03 -29.15 -9.93 0.93
39 I 400.30 12.01 1.03 -31.36 -9.83 0.93
39 J 397.87 13.01 1.03 -31.35 -9.58 0.93
40 | 397.87 13.48 1.03 -37.82 -9.22 0.92
40 J 397.54 14.36 1.04 -38.83 -9.17 0.92
41 I 397.54 13.54 1.03 -37.86 -9.18 0.92
41 J 397.21 14.43 1.04 -39.08 -9.12 0.92
42 I 396.99 12.39 1.03 -30.67 -9.49 0.93
42 J 402.13 13.30 1.03 -33.02 -10.03 0.93
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43 I 402.13 12.91 1.03 -29.96 -10.14 0.93
43 J 403.86 12.32 1.03 -30.06 -10.32 0.93
44 | 403.86 11.22 1.03 -23.09 -10.56 0.94
44 J 401.29 10.65 1.03 -26.49 -10.10 0.94
45 | 401.29 10.34 1.03 -24.76 -10.15 0.94
45 J 399.92 9.04 1.02 -27.29 -9.84 0.93
46 | 399.92 8.20 1.02 -22.85 -10.00 0.94
46 J 393.48 6.86 1.02 -27.06 -9.06 0.93
47 I 393.48 6.75 1.02 -25.91 -9.10 0.93
47 J 374.49 4.61 1.01 -27.48 -6.93 0.92
The Loss of tendon group [C42] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefé)éssrztrcl)rsll?)age Egézxggr?fr; Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
34 I 374.47 3.24 1.01 -25.82 -6.94 0.92
34 J 394.13 5.10 1.01 -23.90 -9.19 0.93
35 I 394.13 5.21 1.01 -24.99 -9.15 0.93
35 J 398.20 6.69 1.02 -20.97 -9.81 0.94
36 I 398.20 7.52 1.02 -25.47 -9.66 0.93
36 J 402.33 9.07 1.02 -23.23 -10.29 0.94
37 I 402.33 9.37 1.02 -24.88 -10.24 0.94
37 J 404.37 10.29 1.03 -21.94 -10.62 0.94
38 I 404.37 11.41 1.03 -28.93 -10.38 0.93
38 J 400.29 12.35 1.03 -29.15 -9.93 0.93
39 I 400.29 12.01 1.03 -31.36 -9.83 0.93
39 J 397.86 13.01 1.03 -31.35 -9.58 0.93
40 I 397.86 13.48 1.03 -37.82 -9.22 0.92
40 J 397.53 14.36 1.04 -38.83 -9.17 0.92
41 | 397.53 13.54 1.03 -37.86 -9.18 0.92
41 J 398.48 14.43 1.04 -39.08 -9.27 0.91
42 | 398.32 12.39 1.03 -30.67 -9.64 0.93
42 J 402.12 13.30 1.03 -33.02 -10.02 0.93
43 | 402.12 12.91 1.03 -29.96 -10.14 0.93
43 J 403.85 12.32 1.03 -30.06 -10.31 0.93
44 | 403.85 11.22 1.03 -23.09 -10.55 0.94
44 J 401.06 10.65 1.03 -26.49 -10.08 0.94
45 I 401.06 10.34 1.03 -24.76 -10.12 0.94
45 J 399.68 9.04 1.02 -27.29 -9.82 0.93
46 | 399.68 8.20 1.02 -22.85 -9.97 0.94
46 J 393.24 6.86 1.02 -27.06 -9.03 0.93
47 I 393.24 6.75 1.02 -25.91 -9.07 0.93
47 J 374.25 4.61 1.01 -27.48 -6.91 0.92

The Loss of tendon group [C43] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
34 | 374.47 3.24 1.01 -25.82 -6.94 0.92
34 J 394.12 5.10 1.01 -23.90 -9.18 0.93
35 | 394.12 5.21 1.01 -24.99 -9.15 0.93
35 J 398.20 6.69 1.02 -20.97 -9.81 0.94
36 | 398.20 7.52 1.02 -25.47 -9.66 0.93
36 J 402.33 9.07 1.02 -23.23 -10.29 0.94
37 | 402.33 9.37 1.02 -24.88 -10.24 0.94
37 J 404.37 10.29 1.03 -21.94 -10.62 0.94
38 I 404.37 11.41 1.03 -28.93 -10.38 0.93
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The Loss of tendon group [C43] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
38 J 400.29 12.35 1.03 -29.15 -9.93 0.93
39 I 400.29 12.01 1.03 -31.36 -9.83 0.93
39 J 397.86 13.01 1.03 -31.35 -9.58 0.93
40 I 397.86 13.48 1.03 -37.82 -9.22 0.92
40 J 397.54 14.36 1.04 -38.83 -9.17 0.92
41 I 397.54 13.54 1.03 -37.86 -9.18 0.92
41 J 398.49 14.43 1.04 -39.08 -9.27 0.91
42 I 398.30 12.39 1.03 -30.67 -9.64 0.93
42 J 402.11 13.30 1.03 -33.02 -10.02 0.93
43 I 402.11 12.91 1.03 -29.96 -10.14 0.93
43 J 403.89 12.32 1.03 -30.06 -10.32 0.93
44 I 403.89 11.22 1.03 -23.09 -10.56 0.94
44 J 401.15 10.65 1.03 -26.49 -10.09 0.94
45 I 401.15 10.34 1.03 -24.76 -10.13 0.94
45 J 399.78 9.04 1.02 -27.29 -9.83 0.93
46 I 399.78 8.20 1.02 -22.85 -9.98 0.94
46 J 393.33 6.86 1.02 -27.06 -9.04 0.93
47 I 393.33 6.75 1.02 -25.91 -9.08 0.93
47 J 374.34 4.61 1.01 -27.48 -6.92 0.92

The Loss of tendon group [C44] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgéssr(]trcl)r:ll?)age Eggxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
32 I 370.46 0.27 1.00 -24.34 -6.49 0.92
32 J 390.82 1.02 1.00 -22.44 -8.72 0.92
33 I 390.82 1.10 1.00 -23.04 -8.70 0.92
33 J 397.10 2.44 1.01 -19.68 -9.57 0.93
34 I 397.10 3.44 1.01 -26.14 -9.38 0.92
34 J 401.75 5.12 1.01 -23.89 -10.06 0.93
35 I 401.75 5.24 1.01 -24.99 -10.02 0.93
35 J 402.20 6.62 1.02 -21.04 -10.27 0.94
36 I 402.20 7.45 1.02 -25.48 -10.12 0.93
36 J 397.78 8.90 1.02 -23.31 -9.75 0.94
37 I 397.78 9.19 1.02 -24.94 -9.70 0.94
37 J 390.64 10.29 1.03 -21.94 -9.04 0.95
38 I 390.64 11.41 1.03 -28.93 -8.81 0.93
38 J 386.71 12.35 1.03 -29.15 -8.40 0.93
39 I 386.71 12.01 1.03 -31.36 -8.30 0.93
39 J 384.34 13.01 1.03 -31.35 -8.08 0.93
40 I 384.34 13.48 1.04 -37.82 -7.74 0.92
40 J 384.03 14.36 1.04 -38.83 -7.69 0.92
41 | 384.03 13.54 1.04 -37.86 -7.70 0.92
41 J 383.71 14.43 1.04 -39.08 -7.65 0.92
42 I 383.61 12.39 1.03 -30.67 -8.01 0.93
42 J 388.57 13.30 1.03 -33.02 -8.49 0.93
43 I 388.57 12.91 1.03 -29.96 -8.60 0.93
43 J 390.24 12.32 1.03 -30.06 -8.76 0.93
44 I 390.24 11.22 1.03 -23.09 -8.99 0.95
44 J 396.91 10.43 1.03 -26.50 -9.59 0.94
45 I 396.91 10.14 1.03 -24.81 -9.63 0.94
45 J 401.04 8.94 1.02 -27.27 -9.97 0.93
46 | 401.04 8.11 1.02 -22.89 -10.12 0.94
46 J 399.35 6.91 1.02 -27.08 -9.73 0.93
47 I 399.35 6.79 1.02 -25.92 -9.77 0.93
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47 J 396.47 5.16 1.01 -28.21 -9.30 0.92
48 I 396.47 4.15 1.01 -21.62 -9.49 0.93
48 J 391.86 2.79 1.01 -25.00 -8.81 0.92
49 | 391.86 2.70 1.01 -24.43 -8.82 0.92
49 J 369.55 1.56 1.00 -25.86 -6.39 0.92
The Loss of tendon group [C45] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
32 I 370.37 0.27 1.00 -24.34 -6.48 0.92
32 J 390.73 1.02 1.00 -22.44 -8.71 0.92
33 I 390.73 1.10 1.00 -23.04 -8.69 0.92
33 J 397.01 2.44 1.01 -19.68 -9.56 0.93
34 I 397.01 3.44 1.01 -26.14 -9.37 0.92
34 J 401.66 5.12 1.01 -23.89 -10.05 0.93
35 I 401.66 5.24 1.01 -24.99 -10.01 0.93
35 J 402.10 6.62 1.02 -21.04 -10.26 0.94
36 | 402.10 7.45 1.02 -25.48 -10.11 0.93
36 J 397.78 8.90 1.02 -23.31 -9.75 0.94
37 I 397.78 9.19 1.02 -24.94 -9.70 0.94
37 J 390.63 10.29 1.03 -21.94 -9.04 0.95
38 I 390.63 11.41 1.03 -28.93 -8.81 0.93
38 J 386.70 12.35 1.03 -29.15 -8.40 0.93
39 I 386.70 12.01 1.03 -31.36 -8.30 0.93
39 J 384.34 13.01 1.03 -31.35 -8.08 0.93
40 I 384.34 13.48 1.04 -37.82 -7.74 0.92
40 J 384.03 14.36 1.04 -38.83 -7.69 0.92
41 | 384.03 13.54 1.04 -37.86 -7.70 0.92
41 J 385.01 14.43 1.04 -39.08 -7.79 0.92
42 | 384.88 12.39 1.03 -30.67 -8.15 0.93
42 J 388.56 13.30 1.03 -33.02 -8.49 0.93
43 I 388.56 12.91 1.03 -29.96 -8.60 0.93
43 J 390.23 12.32 1.03 -30.06 -8.76 0.93
44 | 390.23 11.22 1.03 -23.09 -8.99 0.95
44 J 396.89 10.43 1.03 -26.50 -9.59 0.94
45 I 396.89 10.14 1.03 -24.81 -9.63 0.94
45 J 401.02 8.94 1.02 -27.27 -9.97 0.93
46 | 401.02 8.11 1.02 -22.89 -10.12 0.94
46 J 399.24 6.91 1.02 -27.08 -9.72 0.93
47 I 399.24 6.79 1.02 -25.92 -9.75 0.93
47 J 396.36 5.16 1.01 -28.21 -9.28 0.92
48 | 396.36 4.15 1.01 -21.62 -9.47 0.93
48 J 391.74 2.79 1.01 -25.00 -8.79 0.92
49 | 391.74 2.70 1.01 -24.43 -8.81 0.92
49 J 369.43 1.56 1.00 -25.86 -6.37 0.92

The Loss of tendon group [C46] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
32 | 370.36 0.27 1.00 -24.34 -6.48 0.92
32 J 390.73 1.02 1.00 -22.44 -8.71 0.92
33 | 390.73 1.10 1.00 -23.04 -8.69 0.92
33 J 397.00 2.44 1.01 -19.68 -9.56 0.93
34 | 397.00 3.44 1.01 -26.14 -9.37 0.92
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The Loss of tendon group [C46] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
34 J 401.65 5.12 1.01 -23.89 -10.05 0.93
35 I 401.65 5.24 1.01 -24.99 -10.01 0.93
35 J 402.11 6.62 1.02 -21.04 -10.26 0.94
36 I 402.11 7.45 1.02 -25.48 -10.11 0.93
36 J 397.77 8.90 1.02 -23.31 -9.75 0.94
37 I 397.77 9.19 1.02 -24.94 -9.70 0.94
37 J 390.62 10.29 1.03 -21.94 -9.04 0.95
38 I 390.62 11.41 1.03 -28.93 -8.81 0.93
38 J 386.69 12.35 1.03 -29.15 -8.40 0.93
39 I 386.69 12.01 1.03 -31.36 -8.30 0.93
39 J 384.33 13.01 1.03 -31.35 -8.08 0.93
40 I 384.33 13.48 1.04 -37.82 -7.73 0.92
40 J 384.02 14.36 1.04 -38.83 -7.69 0.92
41 I 384.02 13.54 1.04 -37.86 -7.70 0.92
41 J 385.01 14.43 1.04 -39.08 -7.79 0.92
42 I 384.86 12.39 1.03 -30.67 -8.14 0.93
42 J 388.54 13.30 1.03 -33.02 -8.49 0.93
43 I 388.54 12.91 1.03 -29.96 -8.60 0.93
43 J 390.22 12.32 1.03 -30.06 -8.76 0.93
44 I 390.22 11.22 1.03 -23.09 -8.99 0.95
44 J 396.88 10.43 1.03 -26.50 -9.59 0.94
45 I 396.88 10.14 1.03 -24.81 -9.63 0.94
45 J 401.01 8.94 1.02 -27.27 -9.97 0.93
46 I 401.01 8.11 1.02 -22.89 -10.12 0.94
46 J 399.25 6.91 1.02 -27.08 -9.72 0.93
47 I 399.25 6.79 1.02 -25.92 -9.75 0.93
47 J 396.35 5.16 1.01 -28.21 -9.28 0.92
48 I 396.35 4.15 1.01 -21.62 -9.47 0.93
48 J 391.73 2.79 1.01 -25.00 -8.79 0.92
49 I 391.73 2.70 1.01 -24.43 -8.81 0.92
49 J 369.42 1.56 1.00 -25.86 -6.37 0.92

The Loss of tendon group [C47] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Cref(fs{??tr")?#? ge Egézxggr?fr; Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
30 I 336.20 -1.82 0.99 -20.87 -3.34 0.92
30 J 373.91 -1.99 0.99 -21.20 -6.85 0.92
31 I 373.91 -1.92 0.99 -21.78 -6.84 0.92
31 J 382.79 -1.07 1.00 -19.44 -7.87 0.93
32 | 382.79 -0.29 1.00 -24.98 -7.72 0.91
32 J 372.58 1.02 1.00 -22.44 -6.78 0.92
33 I 372.58 1.10 1.00 -23.04 -6.76 0.92
33 J 367.73 2.44 1.01 -19.68 -6.41 0.94
34 | 367.73 3.44 1.01 -26.14 -6.25 0.92
34 J 363.28 5.12 1.01 -23.89 -5.93 0.93
35 I 363.28 5.24 1.01 -24.99 -5.90 0.93
35 J 360.98 6.62 1.02 -21.04 -5.84 0.94
36 I 360.98 7.45 1.02 -25.48 -5.71 0.93
36 J 356.25 8.90 1.03 -23.31 -5.37 0.94
37 I 356.25 9.19 1.03 -24.94 -5.33 0.94
37 J 350.69 10.29 1.03 -21.94 -4.92 0.95
38 I 350.69 1141 1.03 -28.93 -4.74 0.94
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The Loss of tendon group [C47] at the stage of [CS22]

Force (After

Elastic

Force(Elastic Loss)/

Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgéssrztr:)r:?)age Eizxgggg Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
38 J 346.56 12.35 1.04 -29.15 -4.38 0.94
39 I 346.56 12.01 1.03 -31.36 -4.30 0.93
39 J 345.11 13.01 1.04 -31.35 -4.19 0.93
40 I 345.11 13.48 1.04 -37.82 -3.91 0.92
40 J 345.11 14.36 1.04 -38.83 -3.90 0.92
41 I 345.11 13.54 1.04 -37.86 -3.91 0.92
41 J 346.27 14.43 1.04 -39.08 -3.99 0.92
42 I 345.17 12.39 1.04 -30.67 -4.20 0.93
42 J 348.47 13.30 1.04 -33.02 -4.46 0.93
43 I 348.47 12.91 1.04 -29.96 -4.55 0.94
43 J 350.65 12.32 1.04 -30.06 -4.73 0.94
44 I 350.65 11.22 1.03 -23.09 -4.91 0.95
44 J 356.39 10.43 1.03 -26.50 -5.33 0.94
45 I 356.39 10.14 1.03 -24.81 -5.37 0.94
45 J 360.28 8.94 1.02 -27.27 -5.63 0.93
46 I 360.28 8.11 1.02 -22.89 -5.75 0.94
46 J 364.60 6.91 1.02 -27.08 -6.01 0.93
47 I 364.60 6.79 1.02 -25.92 -6.05 0.93
47 J 367.87 5.16 1.01 -28.21 -6.25 0.92
48 I 367.87 4.15 1.01 -21.62 -6.42 0.94
48 J 371.35 2.79 1.01 -25.00 -6.62 0.92
49 I 371.35 2.70 1.01 -24.43 -6.64 0.92
49 J 383.05 1.41 1.00 -27.01 -7.73 0.91
50 I 383.05 0.62 1.00 -21.40 -7.88 0.93
50 J 380.88 -0.39 1.00 -23.84 -7.54 0.92
51 I 380.88 -0.48 1.00 -23.20 -7.56 0.92
51 J 335.43 -0.80 1.00 -22.16 -3.25 0.92

The Loss of tendon group [C48] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
30 I 345.87 -1.89 0.99 -20.98 -4.18 0.92
30 J 380.38 -2.06 0.99 -21.33 -7.53 0.92
31 I 380.38 -1.99 0.99 -21.92 -7.52 0.92
31 J 388.16 -1.10 1.00 -19.58 -8.45 0.93
32 I 388.16 -0.32 1.00 -25.14 -8.30 0.91
32 J 382.53 1.02 1.00 -22.61 -7.82 0.92
33 I 382.53 1.10 1.00 -23.22 -7.81 0.92
33 J 378.18 2.45 1.01 -19.88 -7.50 0.93
34 I 378.18 3.45 1.01 -26.34 -7.33 0.92
34 J 373.52 5.14 1.01 -24.11 -6.97 0.93
35 I 373.52 5.26 1.01 -25.22 -6.94 0.93
35 J 370.96 6.65 1.02 -21.28 -6.85 0.94
36 I 370.96 7.48 1.02 -25.72 -6.72 0.93
36 J 365.82 8.94 1.02 -23.57 -6.32 0.94
37 I 365.82 9.22 1.03 -25.21 -6.27 0.94
37 J 360.69 10.34 1.03 -22.23 -5.90 0.95
38 I 360.69 11.46 1.03 -29.23 -5.70 0.93
38 J 356.10 12.40 1.03 -29.45 -5.28 0.94
39 I 356.10 12.06 1.03 -31.69 -5.19 0.93
39 J 354.70 13.07 1.04 -31.70 -5.09 0.93
40 | 354.70 13.55 1.04 -38.24 -4.78 0.92
40 J 354.64 14.43 1.04 -39.27 -4.77 0.92
41 I 354.64 13.61 1.04 -38.28 -4.78 0.92
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The Loss of tendon group [C48] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
41 J 356.18 14.51 1.04 -39.53 -4.91 0.92
42 I 355.91 12.44 1.04 -31.01 -5.21 0.93
42 J 359.08 13.36 1.04 -33.35 -5.47 0.93
43 I 359.08 12.96 1.04 -30.26 -5.56 0.94
43 J 362.32 12.37 1.03 -30.36 -5.85 0.93
44 I 362.32 11.27 1.03 -23.38 -6.05 0.95
44 J 367.52 10.47 1.03 -26.78 -6.44 0.94
45 I 367.52 10.18 1.03 -25.06 -6.48 0.94
45 J 371.10 8.97 1.02 -27.51 -6.72 0.93
46 I 371.10 8.14 1.02 -23.13 -6.85 0.94
46 J 375.68 6.93 1.02 -27.31 -7.15 0.93
47 I 375.68 6.81 1.02 -26.13 -7.18 0.93
47 J 378.64 5.18 1.01 -28.41 -7.36 0.92
48 I 378.64 4.16 1.01 -21.81 -7.54 0.93
48 J 383.40 2.79 1.01 -25.17 -7.89 0.92
49 | 383.40 2.70 1.01 -24.59 -7.90 0.92
49 J 387.14 1.40 1.00 -27.14 -8.18 0.91
50 I 387.14 0.62 1.00 -21.53 -8.33 0.92
50 J 382.56 -0.40 1.00 -23.94 -7.72 0.92
51 I 382.56 -0.49 1.00 -23.31 -7.74 0.92
51 J 348.39 -0.82 1.00 -22.24 -4.40 0.92
3.5.11.3. FAMILIA DE CABLESTIPO C
Para la familia de cables de postensado a momento positivo de continuidad tipo C, se emplean
8 cables de 15 torones cada uno por cada estribo, que se distribuyen equitativamente sobre la
losa inferior, a fin de garantizar la estabilidad de la estructura y anclaje con la viga cabezal
de los estribos.
The Loss of tendon group [C49] at the stage of [CS22]
Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/
Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
1 I 272.02 0.16 1.00 -8.51 -6.74 0.94
1 J 272.28 0.36 1.00 -9.59 -6.74 0.94
2 I 250.96 1.07 1.00 -17.27 -4.25 0.92
2 J 257.04 2.43 1.01 -18.86 -4.88 0.92
3 I 257.04 2.56 1.01 -16.77 -4.96 0.93
3 J 259.00 3.29 1.01 -17.34 -5.20 0.93
4 I 259.00 3.26 1.01 -16.13 -5.24 0.93
4 J 260.68 3.62 1.01 -17.30 -5.42 0.93
5 I 260.68 3.53 1.01 -16.05 -5.45 0.93
5 J 262.38 3.51 1.01 -17.44 -5.60 0.93
6 | 262.38 3.40 1.01 -16.88 -5.63 0.93
6 J 262.59 3.13 1.01 -18.40 -5.60 0.92
7 I 262.59 3.09 1.01 -17.52 -5.63 0.92
7 J 261.72 2.64 1.01 -18.90 -5.48 0.92
8 I 261.72 2.54 1.01 -17.80 -5.51 0.92
8 J 255.95 1.87 1.01 -18.08 -4.86 0.92
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The Loss of tendon group [C50] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
1 | 272.02 0.16 1.00 -8.51 -6.74 0.94
1 J 272.28 0.37 1.00 -9.59 -6.74 0.94
2 I 250.96 1.07 1.00 -17.27 -4.25 0.92
2 J 257.04 2.43 1.01 -18.85 -4.88 0.92
3 | 257.04 2.57 1.01 -16.76 -4.96 0.93
3 J 259.00 3.29 1.01 -17.33 -5.20 0.93
4 I 259.00 3.27 1.01 -16.12 -5.24 0.93
4 J 260.68 3.63 1.01 -17.29 -5.42 0.93
5 | 260.68 3.54 1.01 -16.05 -5.45 0.93
5 J 262.38 3.52 1.01 -17.43 -5.60 0.93
6 | 262.38 3.42 1.01 -16.88 -5.63 0.93
6 J 262.59 3.14 1.01 -18.40 -5.60 0.92
7 | 262.59 3.11 1.01 -17.51 -5.63 0.92
7 J 261.72 2.65 1.01 -18.89 -5.48 0.92
8 I 261.72 2.55 1.01 -17.80 -5.51 0.92
8 J 255.95 1.87 1.01 -18.08 -4.86 0.92

The Loss of tendon group [C51] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
1 | 272.02 0.16 1.00 -8.51 -6.74 0.94
1 J 272.28 0.37 1.00 -9.59 -6.74 0.94
2 I 250.96 1.08 1.00 -17.27 -4.25 0.92
2 J 257.04 2.44 1.01 -18.85 -4.88 0.92
3 | 257.04 2.57 1.01 -16.76 -4.96 0.93
3 J 259.00 3.30 1.01 -17.33 -5.20 0.93
4 I 259.00 3.28 1.01 -16.12 -5.24 0.93
4 J 260.68 3.64 1.01 -17.29 -5.42 0.93
5 | 260.68 3.55 1.01 -16.04 -5.45 0.93
5 J 262.38 3.54 1.01 -17.43 -5.60 0.93
6 | 262.38 3.43 1.01 -16.87 -5.63 0.93
6 J 262.59 3.15 1.01 -18.39 -5.60 0.92
7 I 262.59 3.12 1.01 -17.51 -5.63 0.92
7 J 261.72 2.66 1.01 -18.89 -5.48 0.92
8 | 261.72 2.56 1.01 -17.80 -5.51 0.92
8 J 255.95 1.88 1.01 -18.08 -4.86 0.92

The Loss of tendon group [C52] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
1 | 272.02 0.16 1.00 -8.51 -6.74 0.94
1 J 272.28 0.36 1.00 -9.59 -6.74 0.94
2 | 250.96 1.07 1.00 -17.27 -4.25 0.92
2 J 257.04 2.42 1.01 -18.86 -4.88 0.92
3 | 257.04 2.55 1.01 -16.77 -4.96 0.93
3 J 259.00 3.28 1.01 -17.35 -5.20 0.93
4 | 259.00 3.26 1.01 -16.14 -5.24 0.93
4 J 260.68 3.61 1.01 -17.31 -5.42 0.93
5 I 260.68 3,51 1.01 -16.06 -5.45 0.93
5 J 262.38 3.50 1.01 -17.44 -5.60 0.93
6 I 262.38 3.39 1.01 -16.89 -5.63 0.93
6 J 262.59 3.12 1.01 -18.41 -5.60 0.92
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7 I 262.59 3.08 1.01 -17.52 -5.63 0.92
7 J 261.72 2.63 1.01 -18.90 -5.48 0.92
8 I 261.72 2.53 1.01 -17.80 -5.51 0.92
8 J 255.95 1.86 1.01 -18.08 -4.86 0.92
The Loss of tendon group [C53] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
1 I 272.02 0.16 1.00 -8.51 -6.74 0.94
1 J 272.28 0.36 1.00 -9.60 -6.74 0.94
2 I 250.96 1.06 1.00 -17.28 -4.25 0.92
2 J 257.04 2.39 1.01 -18.88 -4.88 0.92
3 I 257.04 2.53 1.01 -16.79 -4.96 0.93
3 J 259.00 3.24 1.01 -17.37 -5.20 0.93
4 I 259.00 3.22 1.01 -16.16 -5.24 0.93
4 J 260.68 3.56 1.01 -17.34 -5.42 0.93
5 I 260.68 3.47 1.01 -16.09 -5.45 0.93
5 J 262.38 3.45 1.01 -17.47 -5.60 0.93
6 I 262.38 3.34 1.01 -16.91 -5.63 0.93
6 J 262.59 3.07 1.01 -18.42 -5.60 0.92
7 I 262.59 3.04 1.01 -17.54 -5.63 0.92
7 J 261.72 2.59 1.01 -18.91 -5.48 0.92
8 I 261.72 2.49 1.01 -17.82 -5.51 0.92
8 J 255.95 1.83 1.01 -18.07 -4.86 0.92

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Cref&f?{")?#? ge E:ézxggr?fr; Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
1 I 272.02 0.16 1.00 -8.51 -6.74 0.94
1 J 272.28 0.37 1.00 -9.59 -6.74 0.94
2 I 250.96 1.08 1.00 -17.26 -4.25 0.92
2 J 257.04 2.46 1.01 -18.83 -4.89 0.92
3 I 257.04 2.60 1.01 -16.74 -4.96 0.93
3 J 259.00 3.34 1.01 -17.30 -5.20 0.93
4 I 259.00 3.32 1.01 -16.09 -5.25 0.93
4 J 260.68 3.69 1.01 -17.26 -5.42 0.93
5 I 260.68 3.59 1.01 -16.02 -5.45 0.93
5 J 262.38 3.58 1.01 -17.40 -5.60 0.93
6 I 262.38 3.47 1.01 -16.84 -5.63 0.93
6 J 262.59 3.20 1.01 -18.37 -5.60 0.92
7 I 262.59 3.16 1.01 -17.49 -5.63 0.92
7 J 261.72 2.70 1.01 -18.88 -5.48 0.92
8 I 261.72 2.60 1.01 -17.78 -5.51 0.92
8 J 255.95 191 1.01 -18.09 -4.86 0.92

The Loss of tendon group [C55] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (ton) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
1 I 272.02 0.16 1.00 -8.51 -6.74 0.94
1 J 272.28 0.37 1.00 -9.58 -6.74 0.94
2 I 250.96 1.08 1.00 -17.26 -4.25 0.92
2 J 257.04 2.47 1.01 -18.82 -4.89 0.92
3 I 257.04 2.60 1.01 -16.73 -4.96 0.93
3 J 259.00 3.35 1.01 -17.29 -5.20 0.93
4 I 259.00 3.33 1.01 -16.08 -5.25 0.93
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4 J 260.68 3.70 1.01 -17.25 -5.42 0.93
5 I 260.68 3.60 1.01 -16.01 -5.45 0.93
5 J 262.38 3.60 1.01 -17.40 -5.60 0.93
6 I 262.38 3.49 1.01 -16.84 -5.63 0.93
6 J 262.59 3.21 1.01 -18.37 -5.60 0.92
7 I 262.59 3.17 1.01 -17.48 -5.63 0.92
7 J 261.72 2.71 1.01 -18.88 -5.48 0.92
8 I 261.72 2.61 1.01 -17.78 -5.51 0.92
8 J 255.95 1.92 1.01 -18.09 -4.86 0.92
The Loss of tendon group [C56] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
1 I 272.02 0.16 1.00 -8.51 -6.74 0.94
1 J 272.28 0.36 1.00 -9.60 -6.74 0.94
2 I 250.96 1.06 1.00 -17.28 -4.25 0.92
2 J 257.04 2.39 1.01 -18.89 -4.88 0.92
3 I 257.04 2.52 1.01 -16.79 -4.96 0.93
3 J 259.00 3.23 1.01 -17.38 -5.20 0.93
4 I 259.00 3.21 1.01 -16.17 -5.24 0.93
4 J 260.68 3.55 1.01 -17.34 -5.41 0.93
5 I 260.68 3.46 1.01 -16.09 -5.45 0.93
5 J 262.38 3.44 1.01 -17.47 -5.60 0.93
6 I 262.38 3.33 1.01 -16.92 -5.63 0.93
6 J 262.59 3.06 1.01 -18.43 -5.60 0.92
7 I 262.59 3.03 1.01 -17.54 -5.63 0.92
7 J 261.72 2.58 1.01 -18.91 -5.48 0.92
8 I 261.72 2.48 1.01 -17.82 -5.51 0.92
8 J 255.95 1.82 1.01 -18.07 -4.86 0.92

The Loss of tendon group [C57] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
73 I 243.36 2.13 1.01 -17.78 -3.62 0.92
73 J 257.70 3.19 1.01 -18.82 -5.07 0.92
74 I 257.70 3.30 1.01 -19.67 -5.05 0.92
74 J 260.55 3.74 1.01 -18.24 -5.41 0.92
75 I 260.55 3.80 1.01 -19.18 -5.38 0.92
75 J 262.47 4.01 1.02 -17.57 -5.64 0.93
76 I 262.47 4.14 1.02 -18.17 -5.60 0.93
76 J 265.42 4.04 1.02 -16.68 -5.96 0.93
77 I 265.42 4.16 1.02 -17.97 -5.93 0.93
77 J 264.07 3.65 1.01 -16.62 -5.79 0.93
78 | 264.07 3.68 1.01 -17.85 -5.74 0.92
78 J 261.07 2.79 1.01 -17.06 -5.39 0.92
79 I 261.07 2.52 1.01 -18.68 -5.32 0.92
79 J 234.19 1.17 1.01 -16.97 -2.68 0.92
80 I 234.19 0.36 1.00 -9.17 -2.83 0.95
80 J 233.92 0.16 1.00 -8.32 -2.83 0.95
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The Loss of tendon group [C58] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate CreLecE)S/sS?trcl;I?)age Egixggr?fr; Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
73 I 243.49 2.15 1.01 -17.78 -3.63 0.92
73 J 257.82 3.20 1.01 -18.82 -5.08 0.92
74 I 257.82 3.31 1.01 -19.66 -5.06 0.92
74 J 260.67 3.76 1.01 -18.23 -5.42 0.92
75 I 260.67 3.81 1.01 -19.17 -5.39 0.92
75 J 262.59 4.03 1.02 -17.56 -5.65 0.93
76 I 262.59 4.16 1.02 -18.16 -5.62 0.93
76 J 265.54 4.05 1.02 -16.67 -5.98 0.93
77 I 265.54 4.17 1.02 -17.96 -5.94 0.93
77 J 264.13 3.66 1.01 -16.60 -5.79 0.93
78 I 264.13 3.69 1.01 -17.84 -5.75 0.92
78 J 261.13 2.80 1.01 -17.04 -5.39 0.92
79 I 261.13 2.53 1.01 -18.66 -5.32 0.92
79 J 234.36 1.17 1.01 -16.97 -2.70 0.92
80 I 234.36 0.36 1.00 -9.18 -2.85 0.95
80 J 234.10 0.16 1.00 -8.32 -2.85 0.95

The Loss of tendon group [C59] at the stage of [CS22]

Force (After ' Elastic Force(Elastic Lpss)/ Creep/Shrinkage | Relaxation Force(After All Los:s)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
73 I 243.63 2.16 1.01 -17.78 -3.64 0.92
73 J 257.94 3.22 1.01 -18.81 -5.10 0.92
74 I 257.94 3.33 1.01 -19.65 -5.07 0.92
74 J 260.80 3.77 1.01 -18.22 -5.43 0.92
75 I 260.80 3.83 1.01 -19.16 -5.41 0.92
75 J 262.72 4.04 1.02 -17.55 -5.66 0.93
76 I 262.72 4.17 1.02 -18.15 -5.63 0.93
76 J 265.66 4.07 1.02 -16.66 -5.99 0.93
77 I 265.66 4.18 1.02 -17.94 -5.96 0.93
77 J 264.23 3.67 1.01 -16.59 -5.81 0.93
78 I 264.23 3.70 1.01 -17.83 -5.76 0.92
78 J 261.23 2.80 1.01 -17.02 -5.41 0.92
79 I 261.23 2.53 1.01 -18.64 -5.34 0.92
79 J 234.59 1.17 1.01 -16.98 -2.72 0.92
80 I 234.59 0.36 1.00 -9.18 -2.87 0.95
80 J 234.32 0.16 1.00 -8.33 -2.87 0.95

The Loss of tendon group [C60] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ . . Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Crefgéf?g:#)age fcizxggr?fr; Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
73 I 243.23 2.12 1.01 -17.78 -3.60 0.92
73 J 257.59 3.18 1.01 -18.83 -5.06 0.92
74 I 257.59 3.29 1.01 -19.67 -5.04 0.92
74 J 260.44 3.73 1.01 -18.25 -5.39 0.92
75 I 260.44 3.78 1.01 -19.18 -5.37 0.92
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75 J 262.35 4.00 1.02 -17.58 -5.62 0.93
76 | 262.35 4.13 1.02 -18.18 -5.59 0.93
76 J 265.30 4.03 1.02 -16.69 -5.95 0.93
77 I 265.30 4.14 1.02 -17.98 -5.91 0.93
77 J 263.92 3.64 1.01 -16.63 -5.77 0.93
78 I 263.92 3.67 1.01 -17.86 -5.72 0.92
78 J 260.91 2.79 1.01 -17.09 -5.37 0.92
79 I 260.91 2,51 1.01 -18.70 -5.30 0.92
79 J 233.91 1.16 1.01 -16.96 -2.66 0.92
80 | 233.91 0.36 1.00 -9.17 -2.81 0.95
80 J 233.65 0.16 1.00 -8.32 -2.81 0.95
The Loss of tendon group [C61] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
ton : B (ton Loss Loss

(tonf)
73 I 242.68 2.07 1.01 -17.78 -3.55 0.92
73 J 257.11 3.12 1.01 -18.85 -5.01 0.92
74 I 257.11 3.23 1.01 -19.70 -4.98 0.92
74 J 259.93 3.67 1.01 -18.28 -5.34 0.92
75 I 259.93 3.72 1.01 -19.21 -5.31 0.92
75 J 261.84 3.94 1.02 -17.62 -5.56 0.93
76 I 261.84 4.07 1.02 -18.22 -5.53 0.92
76 J 264.82 3.98 1.02 -16.74 -5.89 0.93
77 I 264.82 4.09 1.02 -18.03 -5.86 0.93
77 J 263.35 3.60 1.01 -16.68 -5.70 0.93
78 I 263.35 3.63 1.01 -17.91 -5.66 0.92
78 J 260.33 2.77 1.01 -17.18 -5.30 0.92
79 I 260.33 2.49 1.01 -18.78 -5.23 0.92
79 J 232.83 1.15 1.01 -16.94 -2.56 0.92
80 | 232.83 0.35 1.00 -9.15 -2.71 0.95
80 J 232.58 0.16 1.00 -8.32 -2.71 0.95
The Loss of tendon group [C62] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Lc?ss (tonf) 9 Loss (tonf) Force(After Immediate
ton : B (ton Loss Loss

(tonf)

73 I 244.15 2.21 1.01 -17.77 -3.69 0.92
73 J 258.39 3.27 1.01 -18.79 -5.15 0.92
74 | 258.39 3.38 1.01 -19.63 -5.12 0.92
74 J 261.27 3.83 1.01 -18.18 -5.49 0.92
75 | 261.27 3.88 1.01 -19.13 -5.46 0.92
75 J 263.20 4.10 1.02 -17.50 -5.72 0.93
76 | 263.20 4.23 1.02 -18.11 -5.69 0.93
76 J 264.30 4.12 1.02 -16.61 -5.84 0.93
77 | 264.30 4.24 1.02 -17.89 -5.81 0.93
77 J 262.33 3.72 1.01 -16.54 -5.60 0.93
78 | 262.33 3.75 1.01 -17.77 -5.55 0.93
78 J 259.35 2.83 1.01 -16.92 -5.21 0.93
79 | 259.35 2.56 1.01 -18.56 -5.14 0.92
79 J 250.47 1.18 1.00 -17.00 -4.22 0.92
80 | 250.47 0.37 1.00 -9.19 -4.39 0.95
80 J 232.91 0.17 1.00 -8.34 -2.74 0.95
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The Loss of tendon group [C63] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
73 | 244.27 2.22 1.01 -17.77 -3.70 0.92
73 J 258.50 3.29 1.01 -18.78 -5.16 0.92
74 I 258.50 3.40 1.01 -19.62 -5.13 0.92
74 J 261.39 3.84 1.01 -18.17 -5.50 0.92
75 | 261.39 3.90 1.01 -19.12 -5.47 0.92
75 J 263.32 4.11 1.02 -17.49 -5.73 0.93
76 I 263.32 4.24 1.02 -18.10 -5.70 0.93
76 J 264.40 4.13 1.02 -16.60 -5.85 0.93
77 | 264.40 4.25 1.02 -17.88 -5.82 0.93
77 J 262.43 3.73 1.01 -16.53 -5.61 0.93
78 | 262.43 3.76 1.01 -17.76 -5.57 0.93
78 J 259.46 2.83 1.01 -16.90 -5.22 0.93
79 | 259.46 2.56 1.01 -18.55 -5.15 0.92
79 J 250.58 1.18 1.00 -17.00 -4.23 0.92
80 I 250.58 0.37 1.00 -9.20 -4.40 0.95
80 J 233.12 0.17 1.00 -8.34 -2.76 0.95

The Loss of tendon group [C64] at the stage of [CS22]

Force (After Elastic Force(Elastic Loss)/ Creep/Shrinkage | Relaxation Force(After All Loss)/

Elem | Part | Immediate Loss) : A | Deform. Loss Force(Immediate Loss (tonf) Loss (tonf) Force(After Immediate
(tonf) : B (tonf) Loss) Loss)
73 I 242.54 2.06 1.01 -17.78 -3.54 0.92
73 J 256.98 3.11 1.01 -18.86 -4.99 0.92
74 I 256.98 3.22 1.01 -19.70 -4.97 0.92
74 J 259.80 3.66 1.01 -18.29 -5.32 0.92
75 | 259.80 3.71 1.01 -19.22 -5.30 0.92
75 J 261.71 3.93 1.02 -17.63 -5.55 0.93
76 I 261.71 4.05 1.02 -18.23 -5.52 0.92
76 J 264.69 3.96 1.02 -16.75 -5.88 0.93
77 | 264.69 4.08 1.02 -18.05 -5.84 0.93
77 J 263.20 3.59 1.01 -16.69 -5.69 0.93
78 I 263.20 3.62 1.01 -17.93 -5.64 0.92
78 J 260.18 2.76 1.01 -17.20 -5.29 0.92
79 | 260.18 2.48 1.01 -18.80 -5.22 0.92
79 J 232.55 1.15 1.00 -16.93 -2.54 0.92
80 | 232.55 0.35 1.00 -9.15 -2.69 0.95
80 J 232.30 0.16 1.00 -8.32 -2.69 0.95

3.5.12. ALARGAMIENTO DE CABLES DE POSTENSADO

Se calcularan los alargamientos en los cables luego del tensionamiento, para el calculo de
alargamientos se consideran Unicamente las pérdidas instantaneas, utilizando la expresion:
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Tendon Tendon Elongation Element Elongation Summation
Name Begin (mm) | End (mm) | Begin (mm) | End (mm) | Begin (mm) | End (mm)
C1-P1-D 66.16 0.00 0.04 0.00 66.20 0.00
C1-P1-l 0.00 67.43 0.00 0.04 0.00 67.47
C1-P2-D 67.83 0.00 0.04 0.00 67.87 0.00
C1-P2-1 0.00 67.56 0.00 0.04 0.00 67.60
C2-P1-D 0.00 65.68 0.00 0.04 0.00 65.72
C2-P1-l 67.92 0.00 0.04 0.00 67.96 0.00
C2-P2-D 0.00 65.60 0.00 0.04 0.00 65.64
C2-P2-1 68.07 0.00 0.04 0.00 68.12 0.00
C3-P1-D 116.90 0.00 0.08 0.00 116.98 0.00
C3-P1-I 0.00 118.89 0.00 0.08 0.00 118.97
C3-P2-D 118.00 0.00 0.08 0.00 118.08 0.00
C3-P2-| 0.00 118.76 0.00 0.08 0.00 118.84
C4-P1-D 71.32 46.53 0.05 0.03 71.37 46.56
C4-P1-| 75.21 46.95 0.05 0.03 75.25 46.98
C4-P2-D 72.08 46.51 0.05 0.03 72.13 46.54
C4-P2-1 75.04 47.03 0.05 0.03 75.09 47.06
C5-P1-D 67.71 105.34 0.05 0.07 67.76 105.41
C5-P1-I 100.80 74.40 0.07 0.05 100.87 74.45
C5-P2-D 62.55 110.29 0.05 0.07 62.60 110.37
C5-P2-| 100.94 74.41 0.07 0.05 101.00 74.46
C6-P1-D 98.58 72.72 0.07 0.05 98.65 72.77
C6-P1-| 60.70 115.95 0.04 0.08 60.75 116.03
C6-P2-D 98.20 72.87 0.07 0.05 98.27 72.92
C6-P2-I 63.76 113.04 0.05 0.07 63.81 113.11
C7-P1-D 126.25 99.08 0.09 0.07 126.33 99.15
C7-P1-| 128.19 101.50 0.09 0.07 128.27 101.57
C7-P2-D 125.87 99.18 0.09 0.07 125.96 99.25
C7-P2-1 128.19 101.37 0.09 0.07 128.27 101.44
C8-P1-D 125.81 98.55 0.09 0.07 125.90 98.63
C8-P1-I 128.62 102.02 0.09 0.07 128.71 102.09
C8-P2-D 125.02 98.67 0.09 0.07 125.11 98.74
C8-P2-1 128.66 101.87 0.09 0.07 128.75 101.94
C9-P1-D 146.78 122.16 0.11 0.09 146.89 122.25
C9-P1-| 150.58 124.38 0.11 0.09 150.69 124.48
C9-P2-D 147.57 122.05 0.11 0.09 147.68 122.14
C9-P2-1 150.15 124.20 0.11 0.09 150.26 124.29
C10-P1-D 145.18 121.18 0.11 0.09 145.29 121.27
C10-P1-I 151.83 124.98 0.11 0.09 151.94 125.07
C10-P2-D 146.45 121.08 0.11 0.09 146.56 121.17
C10-P2-I 151.16 124.85 0.11 0.09 151.26 124.94
C11-P1-D 169.20 150.76 0.13 0.12 169.33 150.88
C11-P1-l 159.15 166.20 0.12 0.12 159.27 166.32
C11-P2-D 158.97 160.12 0.12 0.12 159.09 160.24
C11-P2-1 162.34 163.33 0.12 0.12 162.46 163.45
C12-P1-D 170.92 146.93 0.13 0.11 171.05 147.05
C12-P1-l 158.25 169.12 0.12 0.12 158.36 169.24
C12-P2-D 158.37 158.81 0.12 0.12 158.49 158.93
C12-P2-1 164.01 163.75 0.12 0.12 164.13 163.87
C13-P1-D 196.60 171.71 0.15 0.14 196.76 171.85
C13-P1-I 199.92 175.66 0.15 0.14 200.07 175.80
C13-P2-D 198.27 171.72 0.15 0.14 198.42 171.85
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Tendon Tendon Elongation Element Elongation Summation
Name Begin (mm) | End (mm) | Begin (mm) | End (mm) | Begin (mm) | End (mm)
C13-P2-1 199.53 175.86 0.15 0.14 199.68 176.00
C14-P1-D 188.26 176.04 0.15 0.14 188.41 176.17
C14-P1-1 203.83 176.20 0.15 0.14 203.98 176.33
C14-P2-D 195.08 171.03 0.15 0.14 195.23 171.17
C14-P2-1 202.91 176.44 0.15 0.14 203.06 176.57
C15-P1-D 183.74 248.63 0.16 0.19 183.89 248.82
C15-P1-1 230.49 205.77 0.18 0.17 230.67 205.94
C15-P2-D 176.39 255.42 0.15 0.20 176.54 255.62
C15-P2-1 230.53 205.78 0.18 0.17 230.71 205.95
C16-P1-D 225.38 200.53 0.18 0.17 225.56 200.70
C16-P1-1 177.32 265.54 0.15 0.20 177.47 265.74
C16-P2-D 224.48 200.66 0.18 0.17 224.66 200.83
C16-P2-1 182.61 260.40 0.15 0.20 182.76 260.60
C17-P1-D 259.12 232.84 0.21 0.20 259.34 233.04
C17-P1-1 261.80 237.40 0.21 0.20 262.01 237.59
C17-P2-D 259.68 232.78 0.21 0.20 259.90 232.98
C17-P2-1 261.49 237.54 0.21 0.20 261.70 237.74
C18-P1-D 255.53 231.52 0.21 0.20 255.75 231.71
C18-P1-I 265.16 239.00 0.21 0.20 265.37 239.19
C18-P2-D 255.23 231.30 0.21 0.20 255.44 231.50
C18-P2-1 266.18 238.90 0.21 0.20 266.39 239.10
C19-P1-D 259.62 282.79 0.23 0.24 259.85 283.03
C19-P1-I 286.10 260.64 0.24 0.22 286.34 260.87
C19-P2-D 233.49 307.41 0.21 0.25 233.70 307.67
C19-P2-1 285.36 260.86 0.24 0.22 285.60 261.09
C20-P1-D 280.25 253.69 0.24 0.22 280.49 253.91
C20-P1-1 251.59 303.71 0.22 0.25 251.81 303.96
C20-P2-D 277.57 254.04 0.24 0.22 277.81 254.26
C20-P2-I 241.35 314.18 0.21 0.25 241.57 314.43
C21-P1-D 305.73 279.53 0.27 0.25 306.00 279.79
C21-P1-1 309.06 284.30 0.27 0.25 309.33 284.55
C21-P2-D 305.28 279.64 0.27 0.25 305.55 279.90
C21-P2-1 307.31 284.65 0.27 0.25 307.57 284.90
C22-P1-D 303.73 276.23 0.27 0.25 303.99 276.48
C22-P1-1 311.60 287.62 0.27 0.25 311.87 287.88
C22-P2-D 299.33 276.71 0.27 0.25 299.59 276.96
C22-P2-1 313.50 287.49 0.27 0.25 313.77 287.74
C23-P1-D 327.95 305.45 0.29 0.28 328.24 305.74
C23-P1-I 331.45 305.24 0.29 0.28 331.74 305.52
C23-P2-D 282.30 346.01 0.27 0.30 282.57 346.31
C23-P2-1 327.49 305.19 0.29 0.28 327.78 305.46
C24-P1-D 339.70 282.66 0.30 0.27 340.01 282.93
C24-P1-1 333.55 314.26 0.29 0.28 333.85 314.54
C24-P2-D 318.74 296.69 0.29 0.28 319.03 296.96
C24-P2-1 291.06 354.53 0.27 0.31 291.33 354.84
C25-P1-D 365.07 306.76 0.33 0.30 365.40 307.06
C25-P1-1 352.83 325.27 0.32 0.31 353.15 325.58
C25-P2-D 346.22 321.45 0.32 0.30 346.54 321.76
C25-P2-1 347.65 326.33 0.32 0.31 347.97 326.64
C26-P1-D 371.94 291.80 0.34 0.29 372.28 292.09
C26-P1-I 355.65 330.61 0.32 0.31 355.97 330.91
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Tendon Tendon Elongation Element Elongation Summation
Name Begin (mm) | End (mm) | Begin (mm) | End (mm) | Begin (mm) | End (mm)
C26-P2-D 338.08 316.80 0.32 0.30 338.40 317.10
C26-P2-1 356.09 330.89 0.32 0.31 356.42 331.19
C27-P1-D 370.30 345.22 0.35 0.34 370.65 345.56
C27-P1-1 400.09 317.50 0.36 0.32 400.45 317.81
C27-P2-D 325.96 380.83 0.32 0.35 326.28 381.18
C27-P2-1 366.12 344.75 0.35 0.33 366.47 345.08
C28-P1-D 416.81 285.48 0.38 0.30 417.19 285.78
C28-P1-I 375.63 354.68 0.35 0.34 375.98 355.02
C28-P2-D 354.36 334.71 0.34 0.33 354.71 335.04
C28-P2-1 336.63 391.21 0.33 0.35 336.96 391.56
C29-P1-D 439.32 310.16 0.40 0.33 439.73 310.48
C29-P1-1 430.09 324.99 0.40 0.34 430.49 325.33
C29-P2-D 382.78 359.43 0.37 0.35 383.15 359.78
C29-P2-1 384.35 363.70 0.37 0.35 384.72 364.05
C30-P1-D 435.68 303.36 0.40 0.33 436.09 303.68
C30-P1-1 421.29 344.31 0.39 0.34 421.67 344.65
C30-P2-D 373.35 352.72 0.37 0.35 373.71 353.07
C30-P2-1 394.08 370.34 0.37 0.36 394.45 370.70
C31-P1-D 436.54 354.41 0.41 0.37 436.95 354.78
C31-P1-1 459.38 332.46 0.43 0.35 459.81 332.81
C31-P2-D 369.49 409.40 0.38 0.40 369.87 409.80
C31-P2-1 400.48 380.60 0.39 0.38 400.88 380.98
C32-P1-D 454.70 320.84 0.43 0.35 455.13 321.19
C32-P1-1 414.68 392.95 0.40 0.39 415.08 393.34
C32-P2-D 387.64 369.17 0.39 0.37 388.03 369.54
C32-P2-1 376.59 425.74 0.38 0.40 376.97 426.14
C33-P1-D 476.52 345.74 0.45 0.37 476.97 346.12
C33-P1-I 476.97 349.33 0.45 0.38 477.42 349.71
C33-P2-D 363.36 460.30 0.39 0.44 363.74 460.75
C33-P2-1 417.11 397.82 0.42 0.40 417.53 398.22
C34-P1-D 472.43 336.82 0.45 0.37 472.88 337.19
C34-P1-1 481.05 358.28 0.45 0.38 481.50 358.66
C34-P2-D 384.39 401.23 0.40 0.41 384.79 401.63
C34-P2-1 346.58 460.66 0.37 0.48 346.95 461.14
C37A 150.61 0.00 0.20 0.00 150.81 0.00
C37D 150.44 0.00 0.20 0.00 150.65 0.00
C37I 0.00 149.74 0.00 0.20 0.00 149.94
C38D 150.28 0.00 0.20 0.00 150.48 0.00
C38l 0.00 149.92 0.00 0.20 0.00 150.12
C39D 152.25 133.41 0.20 0.17 152.45 133.58
C39l 152.67 134.15 0.20 0.17 152.87 134.33
C40D 152.11 133.17 0.20 0.17 152.31 133.34
Cc40l 152.83 134.44 0.20 0.17 153.03 134.62
C41D 216.00 199.13 0.27 0.25 216.27 199.38
C41l 217.30 201.05 0.27 0.25 217.58 201.30
C42D 215.69 198.83 0.27 0.25 215.96 199.09
C42l 215.42 203.39 0.27 0.25 215.69 203.64
C43D 215.44 198.56 0.27 0.25 215.71 198.81
C43l 215.72 203.68 0.27 0.25 215.99 203.93
C44D 276.50 260.37 0.34 0.31 276.84 260.68
C44| 278.63 263.72 0.34 0.31 278.97 264.04
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Tendon Tendon Elongation Element Elongation Summation
Name Begin (mm) | End (mm) | Begin (mm) | End (mm) | Begin (mm) | End (mm)
C45D 276.12 259.92 0.34 0.31 276.45 260.23
C45l 277.28 265.75 0.33 0.32 277.61 266.06
C46D 275.73 259.48 0.34 0.31 276.06 259.79
C46l 277.68 266.15 0.33 0.32 278.02 266.46
C47AD 314.45 293.21 0.36 0.33 314.82 293.55
CA47Al 291.26 324.56 0.32 0.37 291.59 324.93
C47D 318.26 297.22 0.37 0.34 318.63 297.56
C47I 293.08 332.17 0.33 0.38 293.40 332.56
C48AD 319.67 311.75 0.37 0.36 320.04 312.11
C48Al 308.26 336.89 0.34 0.38 308.61 337.27
C48BD 320.00 296.42 0.37 0.34 320.37 296.76
C48BI 315.17 316.91 0.36 0.36 315.53 317.27
C48D 320.70 302.27 0.37 0.35 321.07 302.62
C48I 289.49 344.36 0.32 0.40 289.81 344.76
C49 232.68 0.00 0.19 0.00 232.87 0.00
C50 232.68 0.00 0.19 0.00 232.87 0.00
C51 232.68 0.00 0.19 0.00 232.87 0.00
C52 232.68 0.00 0.19 0.00 232.87 0.00
C53 232.68 0.00 0.19 0.00 232.87 0.00
C54 232.68 0.00 0.19 0.00 232.87 0.00
C55 232.68 0.00 0.19 0.00 232.87 0.00
C56 232.68 0.00 0.19 0.00 232.87 0.00
C57 0.00 230.17 0.00 0.19 0.00 230.36
C58 0.00 230.95 0.00 0.19 0.00 231.13
C59 0.00 231.33 0.00 0.19 0.00 231.52
C60 0.00 229.68 0.00 0.19 0.00 229.87
C61 0.00 227.85 0.00 0.19 0.00 228.03
C62 0.00 232.48 0.00 0.19 0.00 232.66
C63 0.00 232.85 0.00 0.19 0.00 233.04
C64 0.00 227.38 0.00 0.19 0.00 227.57

3.5.13. REVISION DE CAPACIDAD A FLEXION, CORTANTE Y TORSION

Se verifica la seccion critica en la dovela de cierre, es decir en el centro de la luz del vano 2
y en la dovela 0 sobre la pila de los apoyos intermedios

La dovela O de estudio corresponde al elemento 20.
La dovela de cierre de estudio corresponde al elemento 40

Se revisa la capacidad del puente teniendo en cuenta la resistencia a flexion de los cables de
postensado, la capacidad del puente se tom6 como:

a
OMyy = 0% Ay * s * (d, —2)
Donde:
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A

ps Area de acero presforzado.

[ps Tensiones efectivas de presfuerzo, calculadas segun el 5.7.3.2.2)

d, Profundidad efectiva de presforzado, distancia desde la fibra extrema a compresion
al centroide del acero de presfuerzo, debe evaluarse si la seccion esta sometida a un momento

positivo o negativo.

a Profundidad del blogue de compresion del concreto, calculada como a, = f = G,

Siendo C la distancia del eje neutro a la fibra extrema a compresion.

c o= Aps * fou T+ As x fs — A's x f's

P
O.85*f’c*ﬁ*b+k*Aps*z’—u
P
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1. Design Condition

Design Code

Element

Node(1/J)

AASHTO-LRFD2016

20

J

m Section Properties

- Gross section

H 8000.000 (mm) Ag 2.208E+07 (mm?) St 5.271E+10 (mm?3)
B 14200.000 (mm) ly 2.123E+14 (mm?) Sb 5.345E+10 (mm?3)
Czp 4027.925 (mm)
Cam 3972.075 | (mm) | |
- Transformed section
H 8000.000 (mm) Ag 2.390E+07 (mm?) St 6.129E+10 (mm3)
B 14200.000 (mm) by 2.344E+14 (mm?) Sb 5.614E+10 (mm?)
Czp 3824.601 (mm)
Cam 4175.399 | (mm) | |
m Materials
- Concrete
\ fc \ Ec f=0.20f< | |
(MPa) (MPa) (MPa) B
| 45.000 | 32004.6 | 3.523 | 0.724
* B1is 0.85 in lower f'c 4ksi, the others are 0.85-0.05(f'c-4.0)=20.65
- Prestressing steel Information
Bond d Aps Strength (MPa) E
‘ No. Tendon Name ’ Type ’ (mrn) (mr;z) | Y . (MPpa)
1 S C7-P1-l Bond 425.0 30514 1676.9 1863.3 | 196500.6
2 S _C9-P1-l Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
3 S_C25-P1-I Bond 125.0 30514 1676.9 1863.3 | 196500.6
4 S _C25-P1-D Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
5 S C2-P1-l Bond 125.0 30514 1676.9 1863.3 | 196500.6
6 S _C15-P1-I Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
7 S _C15-P1-D Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
8 S C5-P1-I Bond 275.0 30514 1676.9 1863.3 | 196500.6
9 S C8-P1-I Bond 425.0 3051.4 1676.9 1863.3 | 196500.6
10 S_C33-P1-l Bond 125.0 30514 1676.9 1863.3 | 196500.6
11 S _C33-P1-D Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
12 S_C30-P1-I Bond 125.0 30514 1676.9 1863.3 | 196500.6
13 S_C30-P1-D Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
14 S C23-P1-I Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
15 S_C23-P1-D Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
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16 S_C20-P1-1 Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
17 S_C20-P1-D Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
18 S_C13-P1-I Bond 425.0 3051.4 1676.9 1863.3| 196500.6
19 S_C13-P1-D Bond 425.0 3051.4 1676.9 1863.3 | 196500.6
20 S_C10-P1-I Bond 125.0 3051.4 1676.9 1863.3| 196500.6
21 S_C10-P1-D Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
22 S_C1-P1-D Bond 125.0 3051.4 1676.9 1863.3| 196500.6
23 S_C6-P1-D Bond 275.0 3051.4 1676.9 1863.3| 196500.6
24 S_C34-P1-l Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
25 S_C34-P1-D Bond 125.0 3051.4 1676.9 1863.3| 196500.6
26 S_C31-P1-l Bond 125.0 3051.4 1676.9 1863.3| 196500.6
27 S_C31-P1-D Bond 125.0 3051.4 1676.9 1863.3| 196500.6
28 S_C3-P1-l Bond 125.0 3051.4 1676.9 1863.3| 196500.6
29 S_C24-P1-l Bond 125.0 3051.4 1676.9 1863.3| 196500.6
30 S_C24-P1-D Bond 125.0 3051.4 1676.9 1863.3| 196500.6
31 S_C21-P1-l Bond 125.0 3051.4 1676.9 1863.3| 196500.6
32 S_C21-P1-D Bond 125.0 3051.4 1676.9 1863.3| 196500.6
59 S_C14-P1-l Bond 425.0 3051.4 1676.9 1863.3| 196500.6
34 S_C14-P1-D Bond 425.0 3051.4 1676.9 1863.3| 196500.6
35 S_C11-P1-l Bond 275.0 3051.4 1676.9 1863.3| 196500.6
36 S_C11-P1-D Bond 275.0 3051.4 1676.9 1863.3| 196500.6
37 S_C2-P1-D Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
38 S_C5-P1-D Bond 275.0 3051.4 1676.9 1863.3| 196500.6
39 S_C32-P1-l Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
40 S_C32-P1-D Bond 125.0 3051.4 1676.9 1863.3| 196500.6
41 S_C22-P1-1 Bond 125.0 3051.4 1676.9 1863.3| 196500.6
42 S_C22-P1-D Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
43 S_C12-P1-l Bond 275.0 3051.4 1676.9 1863.3| 196500.6
44 S_C12-P1-D Bond 275.0 3051.4 1676.9 1863.3 | 196500.6
45 S_C6-P1-l Bond 275.0 3051.4 1676.9 1863.3| 196500.6
46 S_C4-P1-D Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
47 S_C3-P1-D Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
48 S_C1-P1- Bond 125.0 3051.4 1676.9 1863.3| 196500.6
49 S_C8-P1-D Bond 425.0 3051.4 1676.9 1863.3 | 196500.6
50 S_C27-P1-l Bond 125.0 3051.4 1676.9 1863.3| 196500.6
51 S_C27-P1-D Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
52 S_C17-P1-l Bond 275.0 3051.4 1676.9 1863.3| 196500.6
53 S_C17-P1-D Bond 275.0 3051.4 1676.9 1863.3| 196500.6
54 S_C4-P1-l Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
55 S_C9-P1-D Bond 125.0 3051.4 1676.9 1863.3| 196500.6
56 S_C7-P1-D Bond 425.0 3051.4 1676.9 1863.3 | 196500.6
57 S_C26-P1-1 Bond 125.0 3051.4 1676.9 1863.3| 196500.6
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58 S_C26-P1-D Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
59 S_C16-P1-l Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
60 S_C16-P1-D Bond 125.0 3051.4 1676.9 1863.3| 196500.6
61 S_C29-P1-l Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
62 S_C29-P1-D Bond 125.0 3051.4 1676.9 1863.3| 196500.6
63 S_C28-P1-1 Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
64 S_C28-P1-D Bond 125.0 3051.4 1676.9 1863.3| 196500.6
65 S_C19-P1-l Bond 125.0 3051.4 1676.9 1863.3| 196500.6
66 S_C19-P1-D Bond 125.0 3051.4 1676.9 1863.3 | 196500.6
67 S_C18-P1-I Bond 275.0 3051.4 1676.9 1863.3| 196500.6
68 S_C18-P1-D Bond 275.0 3051.4 1676.9 1863.3| 196500.6

* dp is Distance from extreme compression fiber to centroid of prestressing tendon.

- Longitudinal non prestressed steel reinforcement Information.

‘ ‘ Bottom for Flexure Top for Flexure Torsion
ES fy
(Mpa) (Mpa) ds ’ As d's | A's Al
(mm) (mm?) (mm) (mm?) (mm?)
| 199948.0 | 413.7 | 4920.1 | 8670.5 | 112.7| 557418 136257.8|

* ds or d's is Distance from extreme compression fiber to centroid of non prestressing reinforcement.

- Tranverse non prestressed steel reinforcement Information.

‘ ‘ ‘ Shear Torsion
Es fy a
(MPa) (MPa) (deg.) Av ‘ s At ‘ St
(mm?) (mm) (mm?) (mm)
| 199948.0 | 4137 | 90.0| 2038.7 | 100.0| 20387 1000
* ais angle between longitudinal and stirrup.
m Sectional forces/stresses due to effective prestress

‘ No. Tendon Name ‘ Eggg ‘ (n??n) Ap(slf(eﬁ)'d") Ap(slze,ilxjd") A”(Slz‘;\(l"_':rige"
1 S_C7-P1-l Bond 3399.6 0.00 3654.56 -12424.04
2 S_C9-P1-I Bond 3699.6 0.00 3586.33 -13267.99
3 S _C25-P1-I Bond 3699.6 0.00 3130.71 -11582.36
4 S_C25-P1-D Bond 3699.6 0.00 3138.08 -11609.63
5 S _C2-P1-l Bond 3699.6 0.00 3468.35 -12831.52
6 S_C15-P1- Bond 3699.6 0.00 3507.24 -12975.39
7 S _C15-P1-D Bond 3699.6 0.00 3539.38 -13094.30
8 S _C5-P1-l Bond 3549.6 0.00 3572.18 -12679.83
9 S_C8-P1-I Bond 3399.6 0.00 3652.31 -12416.41
10 S _C33-P1-I Bond 3699.6 0.00 2833.31 -10482.12
11 S_C33-P1-D Bond 3699.6 0.00 2836.60 -10494.30
12 S _C30-P1-I Bond 3699.6 0.00 2961.62 -10956.82
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13 S_C30-P1-D Bond 3699.6 0.00 2989.25 -11059.03
14 S_C23-P1-l Bond 3699.6 0.00 3214.20 -11891.24
15 S_C23-P1-D Bond 3699.6 0.00 3222.59 -11922.30
16 S_C20-P1-1 Bond 3699.6 0.00 3404.25 -12594.38
17 S_C20-P1-D Bond 3699.6 0.00 3409.25 -12612.85
18 S_C13-P1-l Bond 3399.6 0.00 3538.74 -12030.32
19 S_C13-P1-D Bond 3399.6 0.00 3558.00 -12095.77
20 S_C10-P1-I Bond 3699.6 0.00 3587.09 -13270.80
21 S_C10-P1-D Bond 3699.6 0.00 3572.99 -13218.62
22 S_C1-P1-D Bond 3699.6 0.00 3475.48 -12857.88
23 S_C6-P1-D Bond 3549.6 0.00 3594.09 -12757.59
24 S_C34-P1-1 Bond 3699.6 0.00 2820.16 -10433.45
25 S_C34-P1-D Bond 3699.6 0.00 2849.75 -10542.95
26 S_C31-P1-l Bond 3699.6 0.00 2897.94 -10721.21
27 S_C31-P1-D Bond 3699.6 0.00 2902.25 -10737.17
28 S_C3-P1-l Bond 3699.6 0.00 3558.82 -13166.22
29 S_C24-P1-1 Bond 3699.6 0.00 3206.05 -11861.12
30 S_C24-P1-D Bond 3699.6 0.00 3230.72 -11952.38
31 S_C21-P1-l Bond 3699.6 0.00 3300.93 -12212.13
32 S_C21-P1-D Bond 3699.6 0.00 3310.36 -12247.01
59 S_C14-P1-l Bond 3399.6 0.00 3571.91 -12143.06
34 S_C14-P1-D Bond 3399.6 0.00 3529.70 -11999.56
85 S_C11-P1-l Bond 3549.6 0.00 3553.45 -12613.32
36 S_C11-P1-D Bond 3549.6 0.00 3563.38 -12648.59
37 S_C2-P1-D Bond 3699.6 0.00 3480.79 -12877.54
38 S_C5-P1-D Bond 3549.6 0.00 3600.18 -12779.20
39 S_C32-P1-l Bond 3699.6 0.00 2885.78 -10676.24
40 S_C32-P1-D Bond 3699.6 0.00 2914.40 -10782.12
41 S_C22-P1-l Bond 3699.6 0.00 3293.80 -12185.76
42 S_C22-P1-D Bond 3699.6 0.00 3317.49 -12273.38
43 S_C12-P1-l Bond 3549.6 0.00 3550.81 -12603.96
44 S_C12-P1-D Bond 3549.6 0.00 3567.28 -12662.41
45 S_C6-P1-l Bond 3549.6 0.00 3577.63 -12699.16
46 S_C4-P1-D Bond 3699.6 0.00 3470.88 -12840.88
47 S_C3-P1-D Bond 3699.6 0.00 3554.37 -13149.76
48 S_C1-P1-l Bond 3699.6 0.00 3475.24 -12857.00
49 S_C8-P1-D Bond 3399.6 0.00 3662.33 -12450.44
50 S_C27-P1-l Bond 3699.6 0.00 3050.30 -11284.88
51 S_C27-P1-D Bond 3699.6 0.00 3056.64 -11308.36
52 S_C17-P1-l Bond 3549.6 0.00 3494.19 -12402.97
53 S_C17-P1-D Bond 3549.6 0.00 3513.37 -12471.06
54 S_C4-P1-l Bond 3699.6 0.00 3455.00 -12782.12
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55 S C9-P1-D Bond 3699.6 0.00 3575.51 -13227.96
56 S C7-P1-D Bond 3399.6 0.00 3660.02 -12442.62
57 S_C26-P1-I Bond 3699.6 0.00 3121.56 -11548.52
58 S _C26-P1-D Bond 3699.6 0.00 3147.22 -11643.46
59 S_C16-P1-l Bond 3699.6 0.00 3532.38 -13068.39
60 S _C16-P1-D Bond 3699.6 0.00 3521.97 -13029.87
61 S_C29-P1-l Bond 3699.6 0.00 2972.78 -10998.10
62 S_C29-P1-D Bond 3699.6 0.00 2978.11 -11017.82
63 S _C28-P1-I Bond 3699.6 0.00 3040.14 -11247.32
64 S_C28-P1-D Bond 3699.6 0.00 3066.79 -11345.92
65 S_C19-P1-l Bond 3699.6 0.00 3394.80 -12559.41
66 S _C19-P1-D Bond 3699.6 0.00 3409.19 -12612.64
67 S_C18-P1-l Bond 3549.6 0.00 3507.95 -12451.83
68 S_C18-P1-D Bond 3549.6 0.00 3501.40 -12428.58
> 0.00 227092.36 -825113.38
* epis Distance from centroid of section to centroid of tendon
2.Flexure design for a section

m Moment Direction : Positive

- Method of Calculation : Code

- The maximum Strength Limit Load Combination : cLCB3

- The maximum factored moment (My) : 0.000 (kN-m)

1) Depth of neutral axis to compression face (c). (see.

5.7.3.1)

Strain

Axial force in concrete (compressive zone)

c a=pic

Ac

ac

Cc=0.85f'cAc (kN)

Cc(c-ac) (kN-m)

365.967 264.837

3760691.54

132.42

143846.45

33595.06

Axial force in reinforcement steels
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tensile zone compressive zone
Ts=Asfs (kN) ZAsfs(ds-C) Cs=Alsf's (kN) ZA'sf's(C-d's) (kNm)
35340.80 160946.24 18000.30 4559.23

Axial force in tendons(Bond) by Code

No- Tendon Name k fos (MPa) Tps=Apsfps (KN) Apsfps(dp-c) (KN-m)
1 S_C7-P1-l 0.280 1414.02 4314.73 254.71
2 S_C9-P1-I 0.280 335.82 1024.73 -246.93
g S _C25-P1-I 0.280 335.82 1024.73 -246.93
4 S_C25-P1-D 0.280 335.82 1024.73 -246.93
5 S_C2-P1-| 0.280 335.82 1024.73 -246.93
6 S_C15-P1-I 0.280 335.82 1024.73 -246.93
7 S_C15-P1-D 0.280 335.82 1024.73 -246.93
8 S_C5-P1-| 0.280 1168.97 3567.00 -324.48
9 S_C8-P1-l 0.280 1414.02 4314.73 254.71

10 S_C33-P1-I 0.280 335.82 1024.73 -246.93

11 S_C33-P1-D 0.280 335.82 1024.73 -246.93

12 S_C30-P1-I 0.280 335.82 1024.73 -246.93

13 S_C30-P1-D 0.280 335.82 1024.73 -246.93

14 S_C23-P1-I 0.280 335.82 1024.73 -246.93

15 S_C23-P1-D 0.280 335.82 1024.73 -246.93

16 S _C20-P1-I 0.280 335.82 1024.73 -246.93

17 S_C20-P1-D 0.280 335.82 1024.73 -246.93

18 S C13-P1-I 0.280 1414.02 4314.73 254.71
19 S_C13-P1-D 0.280 1414.02 4314.73 254.71

20 S_C10-P1-I 0.280 335.82 1024.73 -246.93

21 S _C10-P1-D 0.280 335.82 1024.73 -246.93

22 S C1-P1-D 0.280 335.82 1024.73 -246.93

23 S_C6-P1-D 0.280 1168.97 3567.00 -324.48

24 S_C34-P1-l 0.280 335.82 1024.73 -246.93

25 S _C34-P1-D 0.280 335.82 1024.73 -246.93

26 S C31-P1-I 0.280 335.82 1024.73 -246.93

27 S_C31-P1-D 0.280 335.82 1024.73 -246.93

28 S C3-P1-l 0.280 335.82 1024.73 -246.93

29 S_C24-P1-I 0.280 335.82 1024.73 -246.93

30 S _C24-P1-D 0.280 335.82 1024.73 -246.93

31 S_C21-P1- 0.280 335.82 1024.73 -246.93

32 S_C21-P1-D 0.280 335.82 1024.73 -246.93

33 S _C14-P1-I 0.280 1414.02 4314.73 254.71

34 S _C14-P1-D 0.280 1414.02 4314.73 254.71

35 S C11-P1-l 0.280 1168.97 3567.00 -324.48

36 S_C11-P1-D 0.280 1168.97 3567.00 -324.48
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37 S_C2-P1-D 0.280 335.82 1024.73 -246.93
38 S_C5-P1-D 0.280 1168.97 3567.00 -324.48
39 S_C32-P1-I 0.280 335.82 1024.73 -246.93
40 S _C32-P1-D 0.280 335.82 1024.73 -246.93
41 S_C22-P1-I 0.280 335.82 1024.73 -246.93
42 S _C22-P1-D 0.280 335.82 1024.73 -246.93
43 S_C12-P1-I 0.280 1168.97 3567.00 -324.48
44 S_C12-P1-D 0.280 1168.97 3567.00 -324.48
45 S_C6-P1-| 0.280 1168.97 3567.00 -324.48
46 S_C4-P1-D 0.280 335.82 1024.73 -246.93
47 S_C3-P1-D 0.280 335.82 1024.73 -246.93
48 S_C1-P1-l 0.280 335.82 1024.73 -246.93
49 S_C8-P1-D 0.280 1414.02 4314.73 254.71
50 S_C27-P1-I 0.280 335.82 1024.73 -246.93
51 S_C27-P1-D 0.280 335.82 1024.73 -246.93
52 S_C17-P1-I 0.280 1168.97 3567.00 -324.48
53 S_C17-P1-D 0.280 1168.97 3567.00 -324.48
54 S_C4-P1-| 0.280 335.82 1024.73 -246.93
55 S_C9-P1-D 0.280 335.82 1024.73 -246.93
56 S_C7-P1-D 0.280 1414.02 4314.73 254.71
57 S_C26-P1-I 0.280 335.82 1024.73 -246.93
58 S _C26-P1-D 0.280 335.82 1024.73 -246.93
59 S_C16-P1-I 0.280 335.82 1024.73 -246.93
60 S _C16-P1-D 0.280 335.82 1024.73 -246.93
61 S_C29-P1-I 0.280 335.82 1024.73 -246.93
62 S_C29-P1-D 0.280 335.82 1024.73 -246.93
63 S _C28-P1-I 0.280 335.82 1024.73 -246.93
64 S_C28-P1-D 0.280 335.82 1024.73 -246.93
65 S _C19-P1-I 0.280 335.82 1024.73 -246.93
66 S_C19-P1-D 0.280 335.82 1024.73 -246.93
67 S C18-P1-I 0.280 1168.97 3567.00 -324.48
68 S _C18-P1-D 0.280 1168.97 3567.00 -324.48
> 126509.11 -13708.54
* fz = fou(1-k c/dp) K = 2(1.04F /i)
‘ ‘ Compression Force (kN) Tensile Force (kN) Tolerance
¢ (mm)
Cc Cs Ts Tos (cm
‘ 365.967 ‘ 143846.45 18000.30 35340.80 126509.11 0.99998
2) Flexural resistance
= Nominal resistance(Mn). ,(55_3%_2)
Mn = XAsfs(ds-c)+ZApsfps(dp-c)+Ce(c-ac)+ZA'sf's(c-d's) = 185392.00 (kN-m)
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= Resistance factor(®).

dt = 7950.0 (mm)
&t = 0.003(di/c-1) = 0.06217 : Net tensile strain in the extreme tension steel
O] = 1.00 : Tension Controlled Range, 0.005 <gt
= Factored resistance(M: = ®M)
M, = 185392.00 (kN-m) > Mo 0.00 (kN'm) OK
u
3) Minimum reinforcement
. (see.
Judgement 5.7.3.3.2)
Mr = 185392.00 (kN-m) 2 1.33M _ 0.00 (kN-m)
u
No
check.
= Moment Direction : Negative
- Method of Calculation : Code
- The maximum Strength Limit Load Combination : cLCB5
- The maximum factored moment (Mu) : -1574323.022  (kKN-m)
1) Depth of neutral axis to compression face (c). gsgeé 1)

Axial force in concrete (compressive zone)

c a=Bic Ac ac Cc=0.85f'cAc (kN) Cc(c-ac) (kN-m)
3281.250 2374.526 | 9435931.69 750.50 360924.39 913407.72
Axial force in reinforcement steels
tensile zone compressive zone
Ts=Asfs (kN) 2 Asfs(ds-c) s=A'sf's (kN) 2 A'sf's(c-d's) (kN-m)
35132.06 138107.04 15379.58 37321.79

Axial force in tendons(Bond) by Code

No- Tendon Name k fos (MPa) Tps=Apsfps (KN) Apsfps(dp-c) (KN-m)
1 S C7-P1-l 0.280 1637.27 4995.98 21451.48
2 S_C9-P1-| 0.280 1645.88 5022.25 23070.95
3 S _C25-P1-I 0.280 1645.88 5022.25 23070.95
4 S_C25-P1-D 0.280 1645.88 5022.25 23070.95
5 S C2-P1-l 0.280 1645.88 5022.25 23070.95
6 S_C15-P1-I 0.280 1645.88 5022.25 23070.95
7 S_C15-P1-D 0.280 1645.88 5022.25 23070.95
8 S_C5-P1-l 0.280 1641.66 5009.37 22260.37
9 S_C8-P1-I 0.280 1637.27 4995.98 21451.48
10 S _C33-P1-I 0.280 1645.88 5022.25 23070.95
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11 S_C33-P1-D 0.280 1645.88 5022.25 23070.95
12 S_C30-P1-l 0.280 1645.88 5022.25 23070.95
13 S_C30-P1-D 0.280 1645.88 5022.25 23070.95
14 S_C23-P1-l 0.280 1645.88 5022.25 23070.95
15 S_C23-P1-D 0.280 1645.88 5022.25 23070.95
16 S_C20-P1-1 0.280 1645.88 5022.25 23070.95
17 S_C20-P1-D 0.280 1645.88 5022.25 23070.95
18 S_C13-P1-I 0.280 1637.27 4995.98 21451.48
19 S_C13-P1-D 0.280 1637.27 4995.98 21451.48
20 S_C10-P1-I 0.280 1645.88 5022.25 23070.95
21 S_C10-P1-D 0.280 1645.88 5022.25 23070.95
22 S_C1-P1-D 0.280 1645.88 5022.25 23070.95
23 S_C6-P1-D 0.280 1641.66 5009.37 22260.37
24 S_C34-P1-l 0.280 1645.88 5022.25 23070.95
25 S_C34-P1-D 0.280 1645.88 5022.25 23070.95
26 S_C31-P1-l 0.280 1645.88 5022.25 23070.95
27 S_C31-P1-D 0.280 1645.88 5022.25 23070.95
28 S_C3-P1-l 0.280 1645.88 5022.25 23070.95
29 S_C24-P1-1 0.280 1645.88 5022.25 23070.95
30 S_C24-P1-D 0.280 1645.88 5022.25 23070.95
31 S_C21-P1-l 0.280 1645.88 5022.25 23070.95
32 S_C21-P1-D 0.280 1645.88 5022.25 23070.95
59 S_C14-P1-l 0.280 1637.27 4995.98 21451.48
34 S_C14-P1-D 0.280 1637.27 4995.98 21451.48
85 S_C11-P1-l 0.280 1641.66 5009.37 22260.37
36 S_C11-P1-D 0.280 1641.66 5009.37 22260.37
37 S_C2-P1-D 0.280 1645.88 5022.25 23070.95
38 S_C5-P1-D 0.280 1641.66 5009.37 22260.37
39 S_C32-P1-l 0.280 1645.88 5022.25 23070.95
40 S_C32-P1-D 0.280 1645.88 5022.25 23070.95
41 S_C22-P1-l 0.280 1645.88 5022.25 23070.95
42 S_C22-P1-D 0.280 1645.88 5022.25 23070.95
43 S_C12-P1-l 0.280 1641.66 5009.37 22260.37
44 S_C12-P1-D 0.280 1641.66 5009.37 22260.37
45 S_C6-P1-l 0.280 1641.66 5009.37 22260.37
46 S_C4-P1-D 0.280 1645.88 5022.25 23070.95
47 S_C3-P1-D 0.280 1645.88 5022.25 23070.95
48 S_C1-P1- 0.280 1645.88 5022.25 23070.95
49 S_C8-P1-D 0.280 1637.27 4995.98 21451.48
50 S_C27-P1-l 0.280 1645.88 5022.25 23070.95
51 S_C27-P1-D 0.280 1645.88 5022.25 23070.95
52 S_C17-P1-l 0.280 1641.66 5009.37 22260.37
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53 S _C17-P1-D 0.280 1641.66 5009.37 22260.37
54 S _C4-P1-l 0.280 1645.88 5022.25 23070.95
55 S_C9-P1-D 0.280 1645.88 5022.25 23070.95
56 S_C7-P1-D 0.280 1637.27 4995.98 21451.48
57 S_C26-P1-1 0.280 1645.88 5022.25 23070.95
58 S_C26-P1-D 0.280 1645.88 5022.25 23070.95
59 S_C16-P1-1 0.280 1645.88 5022.25 23070.95
60 S_C16-P1-D 0.280 1645.88 5022.25 23070.95
61 S_C29-P1-I 0.280 1645.88 5022.25 23070.95
62 S_C29-P1-D 0.280 1645.88 5022.25 23070.95
63 S_C28-P1-I 0.280 1645.88 5022.25 23070.95
64 S_C28-P1-D 0.280 1645.88 5022.25 23070.95
65 S_C19-P1-I 0.280 1645.88 5022.25 23070.95
66 S_C19-P1-D 0.280 1645.88 5022.25 23070.95
67 S_C18-P1-I 0.280 1641.66 5009.37 22260.37
68 S_C18-P1-D 0.280 1641.66 5009.37 22260.37
> 341148.05 1546141.67
» ook /) K = 2(1.04foy ffo)
S
‘ ’ Compression Force (kN) Tensile Force (kN) Tolerance
¢ (mm)
CC CS TS Tps (C/T)
‘ 3281.250 ‘ 360924.39 15379.58 35132.06 341148.05 1.00006
2) Flexural resistance
. . . (see.
Nominal resistance(Mn). 5.7.3.2)
Mn = zAsfs(ds-C)+zApsfps(dp-C)+Cc(C-ac)+zA|sfls(C-dls) = 2634978.22 (kNm)
= Resistance factor(®).
dt = 7950.0 (mm)
&t = 0.003(di/c-1) = 0.00427 : Net tensile strain in the extreme tension steel
- _ 0.002< &t
® = 0583+0.25(d/c-1) = 0.94 : Transition Range <0.005
= Factored resistance(M: = ®Mn)
Mr = 2474364.94 (kN-m) > M = -1574323.02 (kN-m) OK
u
3) Minimum reinforcement
. (see.
Judgement 5.7.3.3.2)

My =

2474364.94 (KN-m)

1\

1.33M
u

No
check.

= -2093849.62 (KN'm)
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3.Shear design for a section
m Maximum Shear

- Section type : Segmental-Box

- The Strength Limit Load Combination : cLCB5
- The factored Shear force : Vu = 51327.24 (kN)
- Factored moment : M = -1574323.02 (kN-m)
u
- Factored axial force : N = 6133.65 (kN)
u

- Resistance factor for shear : () = 0.90
- Component of prestressing force
in direction of the shear force : Voo = ZApsfedn = 0.00 (kN)
1) Effective depth

by = 1200.0 (mm) : Effective web width

Apsfpsdpt+Asfsds . .
de = = 7757.3 (mm) : Effective depth for Bending
ApsfpstAsfs
Mn .
dv = Max [ , 0.9de , 0.72h ] : Effective depth for shear
ApsfpstAsfs
= Max [ 7002.7 6981.6 , 5760.0 ]
= 7002.704 (mm)
dv = max[ 0.8h, Dt] = Max [ 6400.0 7813.2 ]

= 7813.2 (mm)

* Dt : The distance from the extreme compression fiber to the centroid of the prestressing reinforcement

: Effective depth for shear for Segmental Box

2) Maximum spacing for transverse reinforcement (Smax)

= Shear stress on concrete (vu).
| Vu- ®Vp|
®bvdy

Vu =

6.79 (MPa)

= Maximum spacing for transverse reinforcement (Smax)

Vu =

Smax =

6.79 (MPa)
= Min[0.4d'y, 18.0(mm)]

0.19f _ 335 (MPa
c )
457.2 (mm)

>

(Eq. 5.8.2.9-1)

(Eq. 5.8.6.6-2)
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S = 100.0 (mm) < Smax
3) Minimum required transverse reinforcement (Av,min)
bvs
Av,min = 0.05 ; = 100.0 (mm?)
y
Av = 2038.706 (mm?) = Avmin * Defining "OK" or "NG" will be checked in

OK

(Eq. 5.8.2.5-2)

checking Shear resistance by transverse reinforcement

4) Stress Variable (K)

_ ) (MPa e _ (MPa
fe = 4.21) > 019\fc = 3.35 (- tensile stress)
] fpc
K = Min [ (1 a2 1.0 1
0.0632-Vf'c , (Eq. 5.8.6.3-3)
= Min [ 3.16 1.0 ] = 1.00
Whir fic =  The stress in the extreme tension fiber
due to factored load and effective prestress after losses
foc = unfactored compressive stress in concrete due to effective prestress only.
2 Aps-fe(x-dir 2 Aps-fe(x-din- €p-Yioint N
— u _ (MPa
= + - = 10.01
A )
Ag ly 9
5) Component of shear resisted by tensile stresses in concrete (Vc)
= Nominal shear resistance provide by concrete
Ve = 0.0632K Vfcbydy= 10437.47 (kN) (Eq. 5.8.6.5-3)
6) Component of shear resisted by transverse reinforcement (Vs)
. . . (See
Area of transverse reinforcement required 5.8.2.4)
0.5®(Vc+Vp) ®d(Vct+Vp) Vu
4696.86 kN 9393.72 kN 51327.24 kN
Vu 2 05CD(V(:+Vp)
Vu- O(Vet+Vp) }s
Aven = AL (_ w+Ve) } = 1608.4 (mm?)
@-fy-dv(sino+cosa)
thr = 100.0 (mm)
a = 90.0 (deg-
) 2
Av,reqz = Av,min = 100.0 §mm
Av req = max|[ Avreat Av,:ll'eqz = 1608.4 (mm2)
A = 2038.7 (MM2) 2 Avreq OK
= Component of shear resisted by transverse reinforcement (Vs)
Av-fy-d'v(sina+cosa)
Vs = = 65895.50 (kN)
s (Eq. 5.8.6.5-4)
wher _ 90.000 (deg.
e, )
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7) Shear resistance.

= Nominal shear strength (Sq 58.6.5-
Ve +Vs +Vp = 76332.97 (kN) > 0.379-Vf'cbud'y + Vp = 62591.76 (kN)
Vn = 0.379-Vfcbud'+Vp = 62591.76 (kN)
= Factored shear resistance (Vr).
Vi = DVn = 56332.59 | (kN) 2 Vu = 51327.24 | (kN) OK
m Minimum Shear
- Section type : Segmental-Box
- The Strength Limit Load Combination : cLCB11
- The factored Shear force : Vu = 40464.37 (kN)
- Factored moment : M = -1489167.31 (kN-m)
u
- Factored axial force : N = -8009.47 (kN)
u
- Resistance factor for shear : (O] = 0.90
- Component of prestressing force
in direction of the shear force : Vb = ZApsfezd = 0.00 (kN)
1) Effective depth
B 4 Jc -— —¢
Neutral
axis
de d\r
»T
by = 1200.0 (mm) : Effective web width
Apsfpsdp+Asfst . .
de = = 7757.3 (mm) : Effective depth for Bending
Apsfps+Asfs
Mn .
dv = Max [ , 0.9de , 0.72h ] : Effective depth for shear
ApsfpstAsfs
= Max [ 7002.7 , 6981.6 , 5760.0 ]
= 7002.704 (mm)
dv = max[0.8h,Dt]= Max [ 6400.0 7813.2 ]
= 7813.2 (mm) : Effective depth for shear for Segmental Box

* D¢ : The distance from the extreme compression fiber to

2) Maximum spacing for transverse reinforcement (Smax)

the centroid of the prestressing reinforcement
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= Shear stress on concrete (Vu).

| Vu- ®Vp|
Vu = 5.35 (MPa)
= Maximum spacing for transverse reinforcement (Smax)
Vo o= 535 (MPa) = 0.19F _ 3.35 §Mpa
[}
Smax = Min[0.4d'y, 18.0(mm)] = 457.2 (mm) (Eq. 5.8.6.6-2)
S = 100.0 (mm) < Smax OK
3) Minimum required transverse reinforcement (Av,min)
bvs
Av,min = 0.05 = 100.0 (mmz)
fy (Eq. 5.8.2.5-2)
Ay = 2038.706 (mm?) = Avmin * Defining "OK" or "NG" will be checked in
checking Shear resistance by transverse reinforcement
4) Stress Variable (K)
_ ) (MPa e _ (MPa
fe = 1.95 ) < 019+fc = 3.35 (- tensile stress)
. fpc
K = Min [ (1 ) @2 2.0 1
0.0632-Vf'c , (Eq. 5.8.6.3-3)

= Min [ 3.25 2.0 ] = 2.00
wher fic =  The stress in the extreme tension fiber

fpc =

due to factored load and effective prestress after losses

unfactored compressive stress in concrete due to effective prestress only.
N

2 Aps-fe(x-dir 2 Aps-fe(x-din- €p-Yioint
S 1065 (MPa

+ -

Ag ly

U
A )
9

5) Component of shear resisted by tensile stresses in concrete (Vc)

= Nominal shear resistance provide by concrete
Ve = 0.0632K Vfc bydy= 20874.93 (kN) (Eq. 5.8.6.5-3)

6) Component of shear resisted by transverse reinforcement (Vs)

= Area of transverse reinforcement required

(See
5.8.2.4)

0.5 (Vet+Vp)

O(Vct+Vp) Vu

9393.72 kN

18787.44 kN 40464.37 kN

Vi 2 0.50(Vc+Vy)

{Vu- ®(VetVp) }s

Av.reqi =

= 831.4 (mm?)

@-fy-dv(sina+cosa)

wher
e,

S

a

= 100.0 (mm)

90.0 §deg.
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2
Av,reqz = Av,min = 100.0 §mm
Avreq = max| Avreat AV’]"”Z = 831.4 (mm?)
Av = 2038.7 (mmz) 2 Avreq OK

= Component of shear resisted by transverse reinforcement (Vs)
Av-fy-d'v(sina+cosa)
Vs = = 65895.50 (kN)
s (Eq. 5.8.6.5-4)

Whir = 90.000 §de9'

7) Shear resistance.

= Nominal shear strength (Sq 58.6.5-
Ve +Vs +Vp = 86770.44 (kN) > 0.379-\fchvd'y + Vp = 62591.76 (kN)
Vn = 0.379-Vfcbudv+Vp = 62591.76 (kN)
= Factored shear resistance (Vr).
Vi = Vi =| se3z2s0|N) = Wi = 40464.37 | (kN) oK
4.Torsional design for a section
m Case of Vmax.
- Section type : Segmental-Box
- The Strength Limit Load Combination : cLCB5
- The factored Torsional moment : Tu = -109307.40 (kN-m)
- The factored Shear force : Vu = 51327.24 (kN)
- Factored moment : M = -1574323.02 (kN-m)
u
- Factored axial force : N = 6133.65 (kN)
u
- Resistance factor for shear : O] = 0.90
- Component of prestressing force
in direction of the shear force : Voo = ZApsedn = 0.00 (kN)
1) Notation
Ao = Area enclosed by the shear flow path,

including any area of holes therein

2
= 6.025E+07 ;mm

pn = Perimeter of the centerline of the

closed tranverse torsion
reinforcement.

= 43345.5 (mm)

Ae Total area enclosed by outside

Perimeter of the concrete section.
(mm?

= 6.025E+07 )
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pc = The length of the outside perimeter of
concrete
section.
= 43345.5 (mm)
2) Checking Torsional Effects
= Torsional cracking moment (Ter).
be = 600.0 (mm) : The effective thickness of shear flow path of elements
Ter = 0.0632K \f'c 2Ache = 80482.15 (KN-m) (Eq. 5.8.6.3-2)
T = ‘ -109307.40 | (kN'm) > 13)PTer = 24144.64 | (KN-m) (Eq. 5.8.6.3-1)
=~ Tu> (1/3)PTe, Consider Torsional Effects.
= Check torsional moment (Eq. 5.8.6.4-2)
D-2-Ao At-fy
Tu = -109307.40 (kN'm) < dTn = =| 914603.41 | (kN'm) OK
St
= Required longitudinal reinforcement
In box section,
2
A = 136257.8 (Mm2) = (Tu/®)-pr/(2A0-fy) = 105612.4 ;mm oK
= Check combined torsional and shear (Eq. 5.8.6.5-5)
Y/ T
‘ . ‘ + - = 6.99 (MPa) < 0.474Af = 8.35 (MPa OK
| budy | 2Adbe )
m Case of Vmin.
- Section type : Segmental-Box
- The Strength Limit Load Combination : cLCB11
- The factored Torsional moment : Tu = -110233.84 (kN-m)
- The factored Shear force : Vu = 40464.37 (kN)
- Factored moment : M = -1489167.31 (kN-m)
u
- Factored axial force : N = -8009.47 (kN)
u
- Resistance factor for shear : ) = 0.90
- Component of prestressing force
in direction of the shear force : Voo = ZAps-fedn = 0.00 (kN)
1) Checking Torsional Effects
= Torsional cracking moment (Tcr).
be = 600.0 (mm) : The effective thickness of shear flow path of elements
Te = 0.0632K f'c 2Acbe = 160964.30 (KN-m) (Eq. 5.8.6.3-2)
T = -110233.84 | (kN'm) > 13)PTer = 48289.29 | (kN'm) (Eq. 5.8.6.3-1)

~ Tu > (1/3)®Ter, Consider Torsional Effects.
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= Check torsional moment

(Eq. 5.8.6.4-2)
D-2-Ao Ar-fy
To = -110233.84 (kN'm) < T, = =| 914603.41 | (kN'm) OK
St
= Required longitudinal reinforcement
In box section,
2
A = 136257.8 (Mm?) = (Tu/®)-pr/(2Ac-fy) = 106507.6 ;mm oK
= Check combined torsional and shear (Eqg. 5.8.6.5-5)
V T
| : | R 5.84 (MPa) < 0474fc = g.3s (MPa oK
| b 2Adbe )
m Case of Tmax.
- Section type : Segmental-Box
- The Strength Limit Load Combination : cLCB13
- The factored Torsional moment : Tu = -120538.03 (kN-m)
- The factored Shear force : Vu = 41631.09 (kN)
- Factored moment : M = -1473794.79 (kN-m)
u
- Factored axial force : N = -3915.63 (kN)
u
- Resistance factor for shear : () = 0.90
- Component of prestressing force
in direction of the shear force : Voo = ZApsfedn = 0.00 (kN)
1) Checking Torsional Effects
= Torsional cracking moment (Tcr).
be = 600.0 (mm) : The effective thickness of shear flow path of elements
T = 0.0632K Vf'c 2Acbe = 160964.30 (KN-m) (Eq. 5.8.6.3-2)
Tu = -120538.03 | (kN'm) > 13)PTer = 48289.29 | (kN-m) (Eqg. 5.8.6.3-1)
~ Tu> (1/3)®Ter, Consider Torsional Effects.
= Check torsional moment (Eq. 5.8.6.4-2)
cD'Z'Ao-At'fy
T. = -120538.03 (kN'm) < OT, = = | 914603.41 | (kN-m) OK
St
= Required longitudinal reinforcement
In box section,
2
A = 136257.8 (Mm?) = (Tu/®)-pr/(2Ac-fy) = 116463.4 §mm OK
= Check combined torsional and shear (Eq. 5.8.6.5-5)
Vi |+ . | = 6.11 (MPa) < 0474fc = 8.35 OK
CONTRATO No. 1550 ESTUDIOS Y DISENOS PARA EL TERCER PUENTE SOBRE EL RIO SINU, 245
DE 2021 MONTERIA, CORDOBA




VOLUMEN VIII ESTUDIO Y DISENO DE
CONSORCIO PUENTE SINU FIA | ESTRUCTURAS DE PUENTES, OBRAS DE ARTE | Fecha: 02-09-2022
Y OTRAS ESTRUCTURAS DE CONTENCION

budy ‘ 2Aobe §Mpa

5.Crack check

mTop
- The maximum Service Limit Load Combination : cLCB24
- The maximum spacing of steel reinforcement in layer closet to the tension face(Smax) (Eq. 5.7.3.4-1)
700'Ye
Smax = - 2de = 12943.3 (mm) 2 Suse = 198.6 (mm) OK
Bs'fss
whz;r de
Bs = 1 + W = 1.009
dc)
de = 50.0 (mm)
Ye = 1.00 - Exposure factor
fss = 9.315 (MPa) - Tensile stress in bar at the service limit state
m Bottom
- The maximum Service Limit Load Combination : cLCB24
- The maximum spacing of steel reinforcement in layer closet to the tension face(Smax) (Eqg. 5.7.3.4-1)
700'Ye
Smax = ——————————— - 2dc = 176137.0 (mm) = Suse = 200.0 (mm) OK
Bs-fss
wh(;r de
Bs = 1 + 077“1_ = 1.009
dc)
de = 50.0 (mm)
Ye = 1.00 - Exposure factor
fss = 0.689 (MPa) - Tensile stress in bar at the service limit state
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1. Design Condition

Design Code Element Node(1/J)
AASHTO-LRFD2016 40 J
m Section Properties
- Gross section
H 3000.000 (mm) Aq 1.035E+07 (mm?) St 1.207E+10 (mm?3)
B 14200.000 (mm) ly 1.216E+13 (mm?) Sp 6.100E+09 (mm3)
Cp 1006.946 (mm)
Cam 1993.054 | (mm)
- Transformed section
H 3000.000 (mm) Aq 1.084E+07 (mm?) St 1.265E+10 (mm?)
B 14200.000 (mm) ly 1.380E+13 (mm?*) Sh 7.233E+09 (mm?)
Cyp 1091.409 (mm)
Czm 1908.591 | (mm)
® Materials
- Concrete
| | 5 I wme | . |
(MPa) (MPa) (MPa) :
| 45.000 | 32004.6 | 3523 0.724 |
* B, is 0.85 in lower f'c 4ksi, the others are 0.85-0.05(f'c-4.0)=0.65
- Prestressing steel Information
‘ . o Name | 3 33‘;‘ ‘ ( n(,jﬁn) ( n'?rpﬁZ) : Strength (MPa)f (MEP,,a)
Py pu
1 S_C48D Bond 2890.0 3051.4 1676.9 1863.3 196500.6
2 S_C47AD Bond 2890.0 3051.4 1676.9 1863.3 196500.6
3 S_Ca38l Bond 2890.0 3051.4 1676.9 1863.3 196500.6
4 S_C48AD Bond 2890.0 3051.4 1676.9 1863.3 196500.6
5 S_C47D Bond 2890.0 3051.4 1676.9 1863.3 196500.6
6 S_C39D Bond 2890.0 3051.4 1676.9 1863.3 196500.6
7 S_C37D Bond 2890.0 3051.4 1676.9 1863.3 196500.6
8 S_C4a4l Bond 2890.0 3051.4 1676.9 1863.3 196500.6
9 S_C43D Bond 2890.0 3051.4 1676.9 1863.3 196500.6
10 S_C41D Bond 2890.0 3051.4 1676.9 1863.3 196500.6
11 S_C48Al Bond 2890.0 3051.4 1676.9 1863.3 196500.6
12 S_C471 Bond 2890.0 3051.4 1676.9 1863.3 196500.6
13 S_Cc421 Bond 2890.0 3051.4 1676.9 1863.3 196500.6
14 S_C48BD Bond 2890.0 3051.4 1676.9 1863.3 196500.6
15 S_C46D Bond 2890.0 3051.4 1676.9 1863.3 196500.6
16 S_C48l Bond 2890.0 3051.4 1676.9 1863.3 196500.6
17 S_C44D Bond 2890.0 3051.4 1676.9 1863.3 196500.6
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18 S_C39l Bond 2890.0 3051.4 1676.9 1863.3 196500.6
19 S_C38D Bond 2890.0 3051.4 1676.9 1863.3 196500.6
20 S_C42D Bond 2890.0 3051.4 1676.9 1863.3 196500.6
21 S_C40D Bond 2890.0 3051.4 1676.9 1863.3 196500.6
22 S_C371 Bond 2890.0 3051.4 1676.9 1863.3 196500.6
23 S_C4el Bond 2890.0 3051.4 1676.9 1863.3 196500.6
24 S_C45D Bond 2890.0 3051.4 1676.9 1863.3 196500.6
25 S_C48BI Bond 2890.0 3051.4 1676.9 1863.3 196500.6
26 S_C40l Bond 2890.0 3051.4 1676.9 1863.3 196500.6
27 S_CA47Al Bond 2890.0 3051.4 1676.9 1863.3 196500.6
28 S_C45I Bond 2890.0 3051.4 1676.9 1863.3 196500.6
29 S_C41l Bond 2890.0 3051.4 1676.9 1863.3 196500.6
30 S_CA43l Bond 2890.0 3051.4 1676.9 1863.3 196500.6
31 S_C37A Bond 2890.0 3051.4 1676.9 1863.3 196500.6

d, is Distance from extreme compression fiber to centroid of prestressing tendon.

- Longitudinal non prestressed steel reinforcement Information.

‘ ‘ Bottom for Flexure Top for Flexure Torsion
" - | |
(MPa) (MPa) ds As d's A's AI
(mm) (mm?) (mm) (mm?) (mm?)
| 199948.0 | 413.7 00] 0.0 00| 0.0 105290.1

ds or d's is Distance from extreme compression fiber to centroid of non prestressing reinforcement.

- Tranverse non prestressed steel reinforcement Information.

‘ ‘ ‘ Shear Torsion
ES Ty a ‘
(MPa) (MPa) (deg.) Av s A St
(mm?) (mm) (mm?) (mm)
| 199948.0 | 4137 | 90.0 20387 | 200.0 20337 | 200.0
a is angle between longitudinal and stirrup.
m Sectional forces/stresses due to effective prestress
‘ ‘ Bond ‘ €p Apsfe(z-din Apsfexedin Apsfe(x-din€p
No. Tendon Name Type (mm) (kN) (kN) (kNem)
1 S_C48D Bond -1798.6 0.00 3194.62 5745.81
2 S_C47AD Bond -1798.6 0.00 3100.54 5576.60
3 S_C38l Bond -1798.6 0.00 3553.52 6391.33
4 S_C48AD Bond -1798.6 0.00 3238.39 5824.53
5 S_C47D Bond -1798.6 0.00 3150.40 5666.28
6 S_C39D Bond -1798.6 0.00 3629.11 6527.28
7 S_C37D Bond -1798.6 0.00 3570.44 6421.76
8 S_C44l Bond -1798.6 0.00 3444.07 6194.48
9 S_C43D Bond -1798.6 0.00 3579.94 6438.85
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10 S _C41D Bond -1798.6 0.00 3575.49 6430.84
11 S_C48Al Bond -1798.6 0.00 3213.11 5779.07
12 S_C47I Bond -1798.6 0.00 3111.29 5595.94
13 S_C42i Bond -1798.6 0.00 3559.65 6402.35
14 S_C48BD Bond -1798.6 0.00 3170.31 5702.09
15 S_C46D Bond -1798.6 0.00 3461.07 6225.05
16 S_c48l Bond -1798.6 0.00 3159.22 5682.15
17 S_C44D Bond -1798.6 0.00 3457.31 6218.28
18 S_C39I Bond -1798.6 0.00 3622.02 6514.53
19 S_C38D Bond -1798.6 0.00 3572.62 6425.68
20 S_C42D Bond -1798.6 0.00 3577.61 6434.66
21 S_C40D Bond -1798.6 0.00 3631.40 6531.41
22 S_C37I Bond -1798.6 0.00 3555.30 6394.54
23 S_C46l Bond -1798.6 0.00 3440.12 6187.37
24 S_C45D Bond -1798.6 0.00 3459.24 6221.75
25 S_C48BI Bond -1798.6 0.00 3132.68 5634.40
26 S_C40I Bond -1798.6 0.00 3619.72 6510.39
27 S_C47Al Bond -1798.6 0.00 3062.44 5508.07
28 S_C45I Bond -1798.6 0.00 3442.13 6190.99
29 S_C41l Bond -1798.6 0.00 3561.94 6406.48
30 S_C43l Bond -1798.6 0.00 3557.40 6398.31
31 S_C37A Bond -1798.6 0.00 3568.31 6417.93
z 0.00 105971.38 190599.21
e, is Distance from centroid of section to centroid of tendon
2.Flexure design for a section
W Moment Direction : Positive
- Method of Calculation : Code
- The maximum Strength Limit Load Combination : cLCB1
- The maximum factored moment (My) : 321859.776  (kNem)
1) Depth of neutral axis to compression face (c). (see. 5.7.3.1)
A W S '_i'_' A [T T i
¢ s's 3=B1c —_‘?li.jéc_:I ac
(O TN - / ____________
ds |dp| A
Eps
vy _____ _ —e—
______ SN e
] £ | fs
Strain Stress 0
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Axial force in concrete (compressive zone)
© a=p.c Ac ac C=0.85f':Ac (kN) Cc(c-ac) (KNem)
445.313 322.257 4381460.49 155.06 167590.86 48644.05
Axial force in reinforcement steels
tensile zone compressive zone

Ts=Asfs (kN)

TAS(ds-C)

C=A''s (kN)

SAFs(c-d's) (kNem)

19178.96

37383.10

20169.33

6490.16

Axial force in tendons(Bond) by Code

No- Tendon Name k fos (MPa) Tos=Apsfps (KN) Apsfps(dp-c) (KNem)
1 S_C48D 0.280 1782.87 5440.26 13299.74
2 S_C47AD 0.280 1782.87 5440.26 13299.74
3 S_C38l 0.280 1782.87 5440.26 13299.74
4 S_C48AD 0.280 1782.87 5440.26 13299.74
5 S_C47D 0.280 1782.87 5440.26 13299.74
6 S_C39D 0.280 1782.87 5440.26 13299.74
7 S_C37D 0.280 1782.87 5440.26 13299.74
8 S_C44l 0.280 1782.87 5440.26 13299.74
9 S_C43D 0.280 1782.87 5440.26 13299.74
10 S_C41D 0.280 1782.87 5440.26 13299.74
11 S_CA48Al 0.280 1782.87 5440.26 13299.74
12 S_C47l 0.280 1782.87 5440.26 13299.74
13 S_C42i 0.280 1782.87 5440.26 13299.74
14 S_C48BD 0.280 1782.87 5440.26 13299.74
15 S_C46D 0.280 1782.87 5440.26 13299.74
16 S_C48l 0.280 1782.87 5440.26 13299.74
17 S_C44D 0.280 1782.87 5440.26 13299.74
18 S_C39I 0.280 1782.87 5440.26 13299.74
19 S_C38D 0.280 1782.87 5440.26 13299.74
20 S_C42D 0.280 1782.87 5440.26 13299.74
21 S_C40D 0.280 1782.87 5440.26 13299.74
22 S_Ca37l 0.280 1782.87 5440.26 13299.74
23 S_C4e6l 0.280 1782.87 5440.26 13299.74
24 S_C45D 0.280 1782.87 5440.26 13299.74
25 S_C48BI 0.280 1782.87 5440.26 13299.74
26 S_C40I 0.280 1782.87 5440.26 13299.74
27 S_CA47Al 0.280 1782.87 5440.26 13299.74
28 S_C45I1 0.280 1782.87 5440.26 13299.74
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1) Depth of neutral axis to compression face (c).

29 S_C41l 0.280 1782.87 5440.26 13299.74
30 S_C43l 0.280 1782.87 5440.26 13299.74
31 S_C37A 0.280 1782.87 5440.26 13299.74
> 168648.11 412291.93
c s ko) K = 2(1.046/fy)
‘ I Compression Force (kN) Tensile Force (kN) Tolerance
¢ (mm) o - = ™ (/T
‘ 445.313 ‘ 167590.86 20169.33 19178.96 168648.11 0.99964
2) Flexural resistance
= Nominal resistance(Mn). (see. 5.7.3.2)
Mn = ZASf(ds-C)+ZApsfps(dp-C)+Ce(C-ac)+ZA'Sf's(c-d's) = 504809.24  (kNem)
* Resistance factor(®).
o = 2947.6 (mm)
€ = 0.003(d/c-1) = 0.01686 : Net tensile strain in the extreme tension steel
) = 1.00 : Tension Controlled Range, 0.005 <g;
= Factored resistance(M, = ®M,)
M, = 504809.24 (kNem) P My = 321859.78 (kNem) OK
3) Minimum reinforcement
= Judgement (see.5.7.3.3.2)
M, = 504809.24 (kNem) > 1'33'\"u = 428073.50 (kNem)
No check.
Il Moment Direction : Negative
- Method of Calculation : Code
- The maximum Strength Limit Load Combination : cLCB13
- The maximum factored moment (M,) : 0.000  (kNem)

(see. 5.7.3.1)

Axial force in concrete (compressive zone)

c a=p.c A ac C.=0.85f':A; (KN) Ce(c-ac) (kNem)
308.167 223.009 1574283.08 110.87 60216.33 11880.47
Axial force in reinforcement steels
tensile zone compressive zone
Ts=Asfs (kN) >Afs(ds-C) Cs=A'sf's (kN) ZA'Sf's(c-d's) (kKNem)
31589.52 69852.48 9364.24 1952.23

No.

Axial force in tendons(Bond) by Code

DE 2021

CONTRATO No. 1550

ESTUDIOS Y DISENOS PARA EL TERCER PUENTE SOBRE EL RIO SINU,
MONTERIA, CORDOBA

251




3104

CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

Tendon Name k fos (MPa) Tps=Apsfps (KN) Apsfps(dp-c) (KNem)
1 S_C48D 0.280 401.68 1225.67 -242.89
2 S_C47AD 0.280 401.68 1225.67 -242.89
3 S_C38I 0.280 401.68 1225.67 -242.89
4 S_C48AD 0.280 401.68 1225.67 -242.89
5 S _C47D 0.280 401.68 1225.67 -242.89
6 S_C39D 0.280 401.68 1225.67 -242.89
7 S _C37D 0.280 401.68 1225.67 -242.89
8 S_C44l 0.280 401.68 1225.67 -242.89
9 S_C43D 0.280 401.68 1225.67 -242.89
10 S_C41D 0.280 401.68 1225.67 -242.89
11 S_C48Al 0.280 401.68 1225.67 -242.89
12 S_C471 0.280 401.68 1225.67 -242.89
13 S_c42l 0.280 401.68 1225.67 -242.89
14 S_C48BD 0.280 401.68 1225.67 -242.89
15 S_C46D 0.280 401.68 1225.67 -242.89
16 S_c48l 0.280 401.68 1225.67 -242.89
17 S_C44D 0.280 401.68 1225.67 -242.89
18 S_C39I 0.280 401.68 1225.67 -242.89
19 S_C38D 0.280 401.68 1225.67 -242.89
20 S_C42D 0.280 401.68 1225.67 -242.89
21 S_C40D 0.280 401.68 1225.67 -242.89
22 S_C37l 0.280 401.68 1225.67 -242.89
23 S_C46l 0.280 401.68 1225.67 -242.89
24 S_C45D 0.280 401.68 1225.67 -242.89
25 S_C48BI 0.280 401.68 1225.67 -242.89
26 S_C40I 0.280 401.68 1225.67 -242.89
27 S_CA47Al 0.280 401.68 1225.67 -242.89
28 S_C45I1 0.280 401.68 1225.67 -242.89
29 S_C41l 0.280 401.68 1225.67 -242.89
30 S_C43l 0.280 401.68 1225.67 -242.89
31 S_C37A 0.280 401.68 1225.67 -242.89
z 37995.82 -7529.50
* f: = fou(1-k c/dy) k = 2(1.04-fy ffou)
‘ | Compression Force (kN) Tensile Force (kN) el e
< c c T T, (€
c s s ps
‘ 308.167 ‘ 60216.33 9364.24 31589.52 37995.82 0.99993
2) Flexural resistance
= Nominal resistance(Mn). (see. 5.7.3.2)
Mn = ZAdfs(ds-C)+ZApsfps(dp-C)+Ce(c-ac)+ZA'fs(c-d's) = 76155.68  (kNem)
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= Resistance factor(®).

d = 2952.4 (mm)
€ = 0.003(d/c-1) = 0.02574 : Net tensile strain in the extreme tension steel
O] = 1.00 : Tension Controlled Range, 0.005 =g,
= Factored resistance(M, = ®M,)
M, = 76155.68 (kNem) 2 My = 0.00 (kNem)
3) Minimum reinforcement
= Judgement
M, = 76155.68 (kKNem) > 1'33""u 0.00 (kNem)
No check.
3.Shear design for a section
® Maximum Shear
- Section type : Segmental-Box
- The Strength Limit Load Combination : cLCB10
- The factored Shear force : Vu = 2734.40 (kN)
- Factored moment : My = 122375.17 (kNem)
- Factored axial force : Nu = -10191.91 (kN)
- Resistance factor for shear : O] = 0.90
- Component of prestressing force
in direction of the shear force : Voo = ZApsTeean = 0.00 (kN)
1) Effective depth
[
b, = 800.0 (mm) : Effective web width
de = Poclpuy st = 2839.4 (mm) : Effective depth for Bending
ApsfostAsfs
M,
dy = Max [ , 0.9de 0.72h ] : Effective depth for shear
ApsfostAsfs
= Max [ 2687.6 , 2555.5 , 2160.0 ]

= 2687.628 (mm)

OK

(see. 5.7.3.3.2)
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dy = max][0.8h,D;] = Max [ 2400.0 2890.0 ]
= 2890.0 (mm) : Effective depth for shear for Segmental Box

* Dy : The distance from the extreme compression fiber to the centroid of the prestressing reinforcement

2) Maximum spacing for transverse reinforcement (Smax)
= Shear stress on concrete (v,).
| Vu- OV, |

vy = = 141 (MPa)
®b,d, (Eqg. 5.8.2.9-1)

= Maximum spacing for transverse reinforcement (Smax)

0.19-
Vu = 141 (MPa) < N 3.35 (MPa)
Smax = Min[0.8d"y, 36.0(mm)] = 914.4 (mm) (Eq. 5.8.6.6-1)
S = 200.0 (mm) < Smax OK
3) Minimum required transverse reinforcement (Ay min)
b.s
Avmin = 0.05 = 133.3 (mmz)
fy (Eq. 5.8.2.5-2)
Ay = 2038.706 (mm?) = Aymin * Defining "OK" or "NG" will be checked in
checking Shear resistance by transverse reinforcement
4) Stress Variable (K)
fie = 0.04 | (MPa) < 0.19-Vf. = 3.35 (MPa) (- : tensile stress)
. foc

K = Min [ (1 + ) @2) 2.0 ]
0.0632:Vf'¢ i (Eq. 5.8.6.3-3)

= Min [ 3.33 20 ] = 2.00

where fic = The stress in the extreme tension fiber
due to factored load and effective prestress after losses
foc = unfactored compressive stress in concrete due to effective prestress only.
ZA f X-dir’ ZA f x-dir)* €p* Yjoin
_ ps Te(cdin) N ps Te(cdin €p-Yjoint oo Ne _ 1122 (MPa)
Ag IY Ag

5) Component of shear resisted by tensile stresses in concrete (V)
= Nominal shear resistance provide by concrete

Ve - 0.0632K vf¢ b, d\= 5147.55 (kN) (Eq. 5.8.6.5-3)

6) Component of shear resisted by transverse reinforcement (Vs)

= Area of transverse reinforcement required (See 5.8.2.4)
0.50(Vct+Vy) D(VetVy) Vu
2316.40 kN 4632.80 kN 2734.40 kN

Vi 2 0.50(Ve+V,)

A {Vu- O(VetVp) }s 00 )
v, reql = = . mm
‘ @-fy-dy(sina+cosa)
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where

’ = 200.0 (mm)
a = 90.0 (deg.)
A req2 = Ay min = 133.3 (mm?)
Avreq = max[ Av'jeql Avrez = 133.3 (mm?)
A = 2038.7 (MmM?) = Ayreq OK
= Component of shear resisted by transverse reinforcement (Vs)
A-fy-d'(sina+cosa)
Ve = = 12186.89 (kN)
S (Eq. 5.8.6.5-4)
Where’ a = 90.000 (deg.)
7) Shear resistance.
* Nominal shear strength (Eq. 5.8.6.5.-1)
Ve +Ve+V, = 17334.44 (kN) > 0.379-Vfbydy + V, = 15434.51 (kN)
Vi = 0.379-Vfb,d\+V, = 15434.51 (kN)
= Factored shear resistance (V).
V. = >V, = 13891.06 | (kN) > Vv, = 2734.40 | (kN) OK
® Minimum Shear
- Section type : Segmental-Box
- The Strength Limit Load Combination : cLCB11
- The factored Shear force : Vu = -2798.62 (kN)
- Factored moment : My = 60670.99 (kNem)
- Factored axial force : Ny = -27932.53 (kN)
- Resistance factor for shear : O] = 0.90
- Component of prestressing force
in direction of the shear force : Voo = ZAwsTeqan = 0.00 (kN)

1) Effective depth

-

800.0 (mm)

de Apsfostp+Adfeds = 2839.4 (mm)

. Effective web width

: Effective depth for Bending
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ApsfpstAsfs
Mn
dy = Max [ , 0.9de 0.72h ] : Effective depth for shear
ApsfpstAsfs
= Max [ 2687.6 , 25555 , 2160.0 ]
= 2687.628 (mm)
dy = max[ 0.8h, D] = Max [ 2400.0 2890.0 ]

= 2890.0 (mm)

* Dy : The distance from the extreme compression fiber to the centroid of the prestressing reinforcement

2) Maximum spacing for transverse reinforcement (Smax)

= Shear stress on concrete (vy).

: Effective depth for shear for Segmental Box

| Vu- ®Vp|
Vy = = 145 (MPa)
®b,d, (Eq. 5.8.2.9-1)
= Maximum spacing for transverse reinforcement (Smax)
0.19-
Vu = 145 (MPa) < N 3.35 (MPa)
c
Smax = Min[0.8d"y, 36.0(mm)] = 914.4 (mm) (Eq. 5.8.6.6-1)
S = 200.0 (mm) < Smax OK
3) Minimum required transverse reinforcement (A, min)
b,s
Av,min = 0.05 = 133.3 (mmz)
fy (Eq. 5.8.2.5-2)
A, = 2038.706 (mm?) =  Aymin * Defining "OK" or "NG" will be checked in
checking Shear resistance by transverse reinforcement
4) Stress Variable (K)
fie = -8.37 | (MPa) > 0.19-Vf = 3.35 (MPa) (- : tensile stress)
. fPC
K = Min [ (1 + ) 12 1.0 ]
0.0632-Vf'c , (Eq. 5.8.6.3-3)
= Min [ 3.55 1.0 ] = 1.00
where fic = The stress in the extreme tension fiber
due to factored load and effective prestress after losses
foc = unfactored compressive stress in concrete due to effective prestress only.
ZA f x-dir’ ZA f x-dir)* €p* Yjoin
_ ps‘Te(x-dir) . ps Te(x-dir)* €p- Yjoint oo Ne _ 12.93 (MPa)
Ay ly Aq
5) Component of shear resisted by tensile stresses in concrete (V)
= Nominal shear resistance provide by concrete
Ve = 0.0632K f. b, d\,= 2573.78 (kN) (Eq. 5.8.6.5-3)
6) Component of shear resisted by transverse reinforcement (Vs)
= Area of transverse reinforcement required (See 5.8.2.4)
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0.50(Vc+V,) DVeHVy) Ve
1158.20 kN 2316.40 kN 2798.62 kN

Vi 2 0.50(VctV,)

A _ { V- CD(VC"'VP) }'S _ 96.4 (mmz)
v,reql - - .
‘ O-fy-dy(sina+cosa)

where = 200.0 (mm)
a = 90.0 (deg.)
Aoz = Avmin = 133.3 (mm?)
A = max| Avrea  Avreq2 = 133.3 (mm?)
v,req , ] :
A, - 20387 (MM?) 2 Aueq OK

= Component of shear resisted by transverse reinforcement (Vs)
A, -fy-d'\(sina+cosa)
Vs = = 12186.89 (kN)
S (Eq. 5.8.6.5-4)

a = 90.000 (deg.)

7) Shear resistance.

= Nominal shear strength (Eqg. 5.8.6.5.-1)
Ve +Vs+V, = 14760.66 (kN) < 0.379-Vf'cbyd'\y + V, = 15434.51 (kN)
Va = VetVetV, = 14760.66 (kN)

= Factored shear resistance (V).
Ve = DV, = 13284.60 | (kKN) 2 Vu = -2798.62 | (kN) OK

4.Torsional design for a section

H Case of Vyax.

- Section type : Segmental-Box

- The Strength Limit Load Combination : cLCB10

- The factored Torsional moment : Tu = 4402.67 (kNem)
- The factored Shear force : Vu = 2734.40 (kN)

- Factored moment : Mu = 122375.17 (kNem)
- Factored axial force : Ny = -10191.91 (kN)

- Resistance factor for shear : O] = 0.90

- Component of prestressing force

in direction of the shear force : Voo = ZApsTeean = 0.00 (kN)

1) Notation

A, = Area enclosed by the shear flow path,

including any area of holes therein
= 2.475E+07 (mm?)

pn = Perimeter of the centerline of the

closed tranverse torsion reinforcement.
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2) Checking Torsional Effects

= Torsional cracking moment (T¢).

333455 (mm)
Total area enclosed by outside
Perimeter of the concrete section.
2.475E+07 (mm?)
The length of the outside perimeter of
concrete section.

333455 (mm)

be = 400.0 (mm) : The effective thickness of shear flow path of elements
T = 0.0632K Vf; 2Acbe = 44078.36 (KNem) (Eq. 5.8.6.3-2)
T, = ’ 4402.67 | (kNem) < 113)®dT, = 1322351 | (kKNem) (Eq. 5.8.6.3-1)
2Ty £ (1/3)@Te, Ignore Torsional Effects.
= Check combined torsional and shear (Eq. 5.8.6.5-5)
| w |, |-~
+ = 0.00 (MPa) 2 0474VF; = 0.00 (MPa) OK
| bd, | 2A.b,
® Case of Viin.
- Section type : Segmental-Box
- The Strength Limit Load Combination : cLCB11
- The factored Torsional moment : Tu = -5828.49 (kNem)
- The factored Shear force : Vy = -2798.62 (kN)
- Factored moment : My = 60670.99 (kNem)
- Factored axial force : Ny = -27932.53 (kN)
- Resistance factor for shear : O] = 0.90
- Component of prestressing force
in direction of the shear force : Voo = ZApsTeean = 0.00 (kN)
1) Checking Torsional Effects
= Torsional cracking moment (Te).
be = 400.0 (mm) : The effective thickness of shear flow path of elements
T = 0.0632K Vf; 2Acbe = 22039.18 (kKNem) (Eq. 5.8.6.3-2)
T, = -5828.49 | (kNem) < (1/3)PT = 6611.75 | (kNem) (Eq. 5.8.6.3-1)
- Ty £ (1/3)®Te, Ignore Torsional Effects.
= Check combined torsional and shear (Eq. 5.8.6.5-5)
v .
+ = 0.00 (MPa) > 0474f; = 0.00 (MPa) OK
| bd | 2Ab.

m Case of Trax.
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- Section type : Segmental-Box
- The Strength Limit Load Combination :

- The factored Torsional moment :

- The factored Shear force :

- Factored moment :

- Factored axial force :

- Resistance factor for shear :

- Component of prestressing force

in direction of the shear force :

1) Checking Torsional Effects

= Torsional cracking moment (T;).

cLCB1
T, = -6648.24  (kNem)

V, = -1703.10 (kN)

M, = 284003.66 (kNem)

N, = 5558.37 (kN)

® = 0.90

Vo= BAufeean = 0.00 (kN)

be = 400.0 (mm) : The effective thickness of shear flow path of elements
T = 0.0632K Vf; 2Acbe = 22039.18 (KNem) (Eq. 5.8.6.3-2)
T, = -6648.24 | (kNem) > (1/3)PTe = 6611.75 | (kNem) (Eq. 5.8.6.3-1)
- Ty > (1/3)®Te, Consider Torsional Effects.
= Check torsional moment (Eq. 5.8.6.4-2)
P-2-As Acfy
Tu = -6648.24 (kNem) < o1, = = 187840.81 (kKNem) OK
St
= Required longitudinal reinforcement
In box section, (Eg. 5.8.3.6.3-2)
A = 105290.1 (mm?) = (TJ/®) pr/(2A.-Ty) = 12030.3 (mm?) OK
= Check combined torsional and shear (Eq. 5.8.6.5-5)
v n
+ = 1.07 (MPa) <  0474+f, = 8.35 (MPa) OK
| bd, | 2Ab
5.Crack check
= Top
- The maximum Service Limit Load Combination : cLCB24
- The maximum spacing of steel reinforcement in layer closet to the tension face(Smax) (Eqg. 5.7.3.4-1)
700-ye
Smax = - 2d. = 14224.8 (mm) 2 Suse 198.6 (mm) OK
Bs'fss
where d
P B = 1 0+ ‘ = 1.023
0.7(h-dc)
de = 47.6 (mm)
Ye = 1.00 Exposure factor
fss = 8.368 (MPa) Tensile stress in bar at the service limit state

® Bottom
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- The maximum Service Limit Load Combination : cLCB24
- The maximum spacing of steel reinforcement in layer closet to the tension face(Smax) (Eq. 5.7.3.4-1)
700'Ye
Smax = - 2de = 3722.1 (mm) > Swe = 200.0 (mm) OK
BS'fSS
where d
"B = 1+ = 1.025
0.7(h-dc)
de = 52.4 (mm)
Ye = 1.00 . Exposure factor
fes = 31.241 (MPa) . Tensile stress in bar at the service limit state
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3.5.14. DISENO A FLEXION TRANSVERSAL

Para el disefio a flexion en la seccidn transversal se elaboré un modelo de la seccién en la
dovela DO (al inicio del voladizo) y en la dovela de cierre D17, con la cual se obtuvo la
demanda de flexién y se calcul6 el refuerzo requerido para atender dichas solicitaciones.

. . . MIDBS/Civil
PostCs = i postcs = POST-PROCESSOR
BEAM DIAGRAM

=
1

MOMENT-v, =

- 42.95
30.54
— 18.14

Post(s

i_‘_ CBALL: STL ENV_S5T~
MRY : 5%
MIN : &
FILE: TRANSVER~
UNIT: tonf*m

Figura 106. Modelo plano de la seccion transversal en la dovela DO

-

4 Postcs R

R N MIDAS/Civil
& postcs K POST-PROCESSOR
BEZM DIAGRAM
MOMENT-v, =
35.90
- 26.87
— 14.33
0.00
- -9.24
. —t -21.27
— -33.30
—T -45.34
= -57.37
-£4.41
l -81.44
-93.48

PostCS
CBALL: 5TL ENV_ST~

MRY @ 27

MIN : &

FILE: TRANSVER~
UNIT: tonfi*m

Figura 107. Modelo plano de la seccidn transversal en la dovela D17
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Tabla 10. Refuerzo para atender las solicitaciones de flexidn en la seccion transversal

Momento Altura | Ancho | Recubr. | Cuantia | As 2

Mu h(m) | b(m) r (m) o (cm?) As (cm?) | Check
(ton-m)

Losa As+ 18.16 0.27 1.00 0.05 | 0.01054 | 23.18 | #7@0.10 | OK
Superior | As- | -93.48 0.81 1.00 0.05 | 0.00439 | 33.88 | #7@0.10 | OK
Losa As+ | 42,95 1.05 1.00 0.05 | 0.00333 | 33.33 | #7@0.10 | OK
Dovela | Inferior | As- 21.41 1.05 1.00 0.05 0.00333 | 33.33 | #7/@0.10 | OK
DO Tabique | As+| 32.05 0.60 1.00 0.05 | 0.00333 | 18.33 | #8@0.10 | OK
Derecho | As- | -41.48 0.60 1.00 0.05 | 0.00370 | 20.37 | #8@0.10 | OK
Tabique | As+| 35.76 0.60 1.00 0.05 | 0.00333 | 18.33 | #8@0.10 | OK
Izquierdo | As- 46.77 0.60 1.00 0.05 | 0.00425 | 23.38 | #8@0.10 | OK
Losa As+ 18.13 0.27 1.00 0.05 | 0.01052 | 23.14 | #7@0.10 | OK
Superior | As- | -93.48 0.81 1.00 0.05 | 0.00439 | 33.35 | #7@0.10 | OK
Losa As+ 4.90 0.22 1.00 0.05 | 0.00460 | 7.82 | #7@0.10 | OK
Dovela | Inferior | As- | -15.71 0.49 1.00 0.05 | 0.00333 | 14.67 | #7@0.10 | OK
D17 | Tabique | As+| 36.14 0.60 1.00 0.05 | 0.00333 | 18.33 | #8@0.10 | OK
Derecho | As- | -43.75 0.60 1.00 0.05 | 0.00391 | 21.51 | #8@0.10 | OK
Tabique | As+| 38.90 0.60 1.00 0.05 | 0.00347 | 19.08 | #8@0.10 | OK
Izquierdo | As- | -48.27 0.60 1.00 0.05 | 0.00432 | 23.78 | #8@0.10 | OK

Por lo tanto, se verifica las solicitaciones a las dovelas mas criticas, la dovela 0 por tener la
mayor inercia geométrica y la dovela 17 por tener la menor inercia geométrica, es asi que, el
refuerzo presentado aplica para todas las dovelas.

3.5.15. DISENO A FLEXION LONGITUDINAL

Por torsion se especifica una cantidad minima de refuerzo longitudinal segin el 5.8.6.4-3 el
cual corresponde a

A = Ty - pn

= ——
2-0-4 - fy

Se debe disponer ademas una cantidad de refuerzo longitudinal para anteder las tensiones de

traccion en la seccion transversal del cajon debido a las solicitaciones del puente, las cuales

tienen la siguiente configuracion:
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L_\

—_ _— 7

K‘S‘ ur

Yine

A\

4.1642m

3.8358m

Figura 108. Diagrama de tensiones en dovela de maxima tension en fibra superior

Yopp

= Yine

1.1395m

1.8605m

Figura 109. Diagrama de tensiones en dovela de maxima tension en fibra inferior

Las fuerzas totales sobre las losas y los tabiques se calculan respectivamente como:

Trosa = Omax * B+ h TTabique = Opmax * by * (Ysup —h)

El maximo esfuerzo de traccion permitido por norma es:

Omax = 34.13 kg/cm? = 341.3 ton/m?

Las cuales deben ser atendidas por una cantidad de acero tal que:
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A = donde @ = 0.60

T
0) fy’
DOVELA 00
Losa Inferior

ton
T=710m-1.05m-341.30 i 2544.39 ton

_ 2544.39 ton/m?
$ 0.6 * 4.2 ton/cm?

= 1009.67 cm?

Por tanto, en la losa inferior se dispondran 4 capas con barras longitudinales N7 cada 0.10 m
tanto en cara superior como en cara inferior

Losa superior
ton
T=1420m-0.27m- 341'30W = 1308.55 ton

_ 1308.55 ton/m?
S 0.6 * 4.2 ton/cm?

= 519.26 cm?

Por tanto, en la losa superior se dispondran barras longitdudinales N6 cada 0.10 m tanto en
cara superior como en cara inferior

Tabique (Parte superior)
ton
T =0.60m- (41642 —0.27) m - 341.30F = 797.45 ton

797.45 ton/m?

A = = 316.45 cm?
S 0.6 * 4.2 ton/cm? cm

Por tanto, en el tabique lateral se dispondran barras longitdudinales N7 cada 0.10 m tanto en
cara exterior como en cara interior.

Tabique (Parte inferior)
ton
T =0.60m-(3.8358 —1.05) m - 341.30W = 570.47 ton

570.47 ton/m?

= = 226.37 cm?
5 0.6 x 4.2 ton/cm? cm
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Por tanto, en el tabique lateral se dispondran barras longitdudinales N7 cada 0.10 m tanto en
cara exterior como en cara interior.

DOVELA 17

Losa Inferior
ton
T=710m-22m-341.30 —7 = 533.11 ton

533.11 ton/m?

= = 211.55 cm?
S 0.6 * 4.2 ton/cm? cm

Por tanto, en la losa inferior se dispondran barras longitudinales N7 cada 0.10 m tanto en cara
superior como en cara inferior

Losa superior
ton
T=1420m-0.27m- 341'30W = 1308.55 ton

1308.55 ton/m?

= = 519.26 cm?
* 0.6 x 4.2 ton/cm? cm

Por tanto, en la losa superior se dispondran barras longitdudinales N6 cada 0.10 m tanto en
cara superior como en cara inferior

Tabique (Parte superior)
ton
T =0.60m-(1.1395 - 0.27) m - 341.30F = 178.05 ton

178.05 ton/m?

= = 70.65 cm?
S 0.6 * 4.2 ton/cm? cm

Por tanto, en el tabique lateral se dispondran barras longitdudinales N7 cada 0.10 m tanto en
cara exterior como en cara interior.

Tabique (Parte inferior)

ton
T =0.60m- (1.8605 — 0.22) m - 341.30W = 335.94 ton
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335.94 ton/m?

= = 133.31 cm?
S 0.6 * 4.2 ton/cm? cm

Por tanto, en el tabique lateral se dispondran barras longitdudinales N7 cada 0.10 m tanto en
cara exterior como en cara interior.

3.6. DISENO DE JUNTAS DE EXPANSION VOLADIZOS

Se disefia para la condicion maés critica, es decir para el apoyo intermedio 3, que esta en
contacto con las vigas postensadas de 21.0m.

PAVIMENTO DW

MIDRS/Civil
FOST-FROCESSOR
DEFORMED SHAEE

X=DIRECTION

E=DIR= =
HODE=

.14

¥-DIR=
HODEm

- 00

Z-DIR=
HODE=

=00

COHE =
HODE=

=34

B e S e S 4B e
= e

SCRLEFRCTOR=

1.1188+0%
Poatls

ST: PAVIMENTO

HAE : 7€

HIN : 81

FILE: POENIE RIO -
OHIT: mm

CARGAMUERTADC

HIBAS ACiwil
POST-FROCESSOR

"~ DEFORMED SHREE
X-DIRECTION
K-DIRm -1E.86
HODE= 5
¥-DIB=m  0.00
NODE= 1
Z-0IFR= 0.00
RODE= L
COMB.= 15L.46
WODE= 5

SCALEFACTOR=
4. 305E+DL
PoasCs
CB: D
HRY @ 1
HIN & &
FILE: FUENTE RID -
UHIT: ==
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VIENTO WS

Carga viva +

SISMO E

MIDAS/Civil
POST-FROCESSOR

DEFORMED SHAPE
X-DIRECTICN

X-DIR= 12.01

POST-PROCESSOR
CEFORMED SEAPE
X-DIRECTION

X-DIRes 51.51

BODE= 81

Y-DIR= 0.00

NOOE= 1

I-DIR= 0.00

BODE= 1

COMB.= £4.42

NCDE= 81

SCALEFACTOR=

2.4712+01

Post(S

CB: E

MX : 81

MIN : 76

FILE: FUENTE RIO -

URIT: ==

HODE= S1
Y-DIR= 0.00
NODE= 1
2-DIR= 0.00
NODE= 1
CoMB.- 15.33
NODE=~ 21
SCALEFACTOR=
1.0€0E+02
PostCs
8 W
MX : 81
MIE : 76
FILE: PUENTE RIO -
UNIT: =
MIDAS/Civil
POST-PROCESSOR
DEFORMED SHAPE
X-DIRECTION
X-DIR= -5.15
NODE= 21
¥-DIRs 0.00
NOOE= 1
Z-DIR= 0.00
NODE~ 1
COMB.= 13.2%
BODE= 7€
SCALEFACTOR=
1.391E+02
PostCs
CBALL: LL
MAX : 7€
MIN : 81
FILE: PUENTE RIO -
UNIT: ==
MIDAS/Civil
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Las juntas de expansion seran disefiadas para acomodar los desplazamientos que se derivan de
condiciones especificas

1. Maximo desplazamiento debido a combinaciones de estado limite de servicio que se obtienen del
modelo estructural, mas los desplazamientos reolégicos del concreto (temperatura, contraccién y flujo
plastico), mas un porcentaje del desplazamiento maximo producto del sismo de disefio.

2. Maximo desplazamiento debido a las combinaciones de estado limite de resistencia que se obtiene
del modelo estructural, mas el desplazamiento por el acortamiento del concreto, mas 1.2 veces el
desplazamiento debido al cambio uniforme de temperatura.

A DW= 1.14 mm
ADC= 8912 mm
AWS= 12.01 mm
AlLlL= 815 mm
AE= 5151 mm
% sismo 80%

A sismo disefio 4121 mm

Sequn el numeral 5.4.2.3.2 de la CCP-14, el coeficiente del flujo plastico puede calcularse como:

'LIJ' = -l.QHEKh ch}\’rdr:' —0.118

Edad al inicio de carga, t; 28 dias
Tiempo final de calculo, t; 4000 dias
Resistencia del concreto f'c 45 MPa
% Resistencia al momento de carga f'ci 80%
Resistencia al momento de carga f'ci 36 MPa
Humedad relativa, H 70%
F.relacion de volumen, K; 1.00 (para vigas presforzadas)
F. humedad, Kxe 1.00
F. resistencia concreto, K¢ 0.67
F_desarrollo de tiempo, K:a 0.99
Coeficiente flujo Plastica, y 0.476

El movimiento provocado por el flujo plastico, se calcula multiplicando los desplazamientos elasticos
debidos a las cargas muertas por el coeficiente de flujo plastico

A Creep = 4882 mm
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FPara concreto no restringido, la deformacidn por contraccién maxima despues de la instalacion, B,
puede suponerse igual a 0.0002 (W3DOT,2011). El acortamiento del tablero, A Shrink, se calcula
como:

Asurivg= B(U)Lerin

Deformacién unitaria maxima, p= 0.0002
F. efecto de restriccion, p= (0.5 (para vigas de concreto presforzadas)
Longitud tributaria Ltrib= 80 m
A Shrink = 8 mm

El desplazamiento debido al cambio de temperatura uniforme se calcula:

ﬂ"r&m;:: o (Lr?'[b}aT

Coef. De expansion térmica, o= 9. 00E-08
Variacion de temperatura, 6T= 10 °C
Atemp = 7.20 mm

El desplazamiento total se determina:

Caso 1= 8430 mm
Caso 2= 50.64 mm

gobierna el mayor desplazamiento
84.30 mm

Se presentan catdlogos comerciales de juntas de dilatacidon elastomérica, queda a criterio
del constructor definir la marca y especificacion técnica de cada una de ellas; se recomienda
gue el GAP minimo de desplazamiento longitudinal no sea menor de 140mm+50mm,
teniendo en cuenta el desplazamiento de las vigas postensadas de 21.0m.

Segun el cdlculo, se registra un desplazamiento maximo de 84.30 mm - CUMPLE OK

e Catalogo FREYSSINET

Existen dos disefios diferentes: la junta de médulo simple y
la junta puenteada. Estos disefios se derivan del movimiento
admisible de la junta.

E—

Elemento Multifiex SX . B G E H

e ey B ———— W B8 Tipo Médulo min. méx. min. maéx. min. min.
;h_ 'l, A_"% J»t SX80 simple 235 315 10 %0 195 190
Tk |~ Fiiation mediante | "=~ Fiiion mediante SX100 simple 305 405 10 110 225 190
i sl g abmeader . . < BT empotramiento SX120 simple 330 450 10 130 235 210
’ L_"E | P— SX160 simple 390 550 10 170 265 230

SK180 simple 410 590 10 190 275 230
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e Catalogo AGOM

B

DEAE, ENGINEZRING AND MANUFACTURE

Technical Specifications: AGFLEXJ-series expansion joints

Model Mai:\::?lant Dumen?::;s]AxHxL [ml:n] Weight [kg/m]
AGFLEX] 30 + 15 269 ¥ 32 X 2000 200 17
AGFLEX] 50 + 25 272 ¥ 41 X 2000 200 25
AGFLEX] 80 + 40 358 X 46 X 2000 250 32
AGFLEX] 100 + 50 388 X 53 X 2000 250 37
AGFLEX] 120 + 60 427 X 69 X 1000 250 59
AGFLEX] 140 + 70 465 X 80 X 2000 250 81
AGFLEX) 160 + 80 498 X 84 X 2000 250 88
AGFLEX] 200 + 100 802 X 71 X 2000 250 135
AGFLEX] 250 + 125 882 X 78 X 2000 250 170
AGFLEX) 330 + 165 1108 X 100 X 1000 | 250 285

e Catalogo E&M
JUNTAS bpe

4’4@‘&“ DILATACION

ASLADORES APOYDS Y JUNTAS DE DILATAGION ELASTOMERICAS

N\

L L P. DESP.
LONGITUD APLICACIONES
MODELO DE JUNTA DINAL TRMRSAL RECOMENDADAS
BEM 50
eI 200010 264+10 3915 50(+25) 50(+25)
Losas de puentes, losas de
BEMBE4 parqueo, rampas, estribos,
(| 2000+10 343+10 4545 B4(+32) 64(£32) estructuras elevadas,
sobrepasos, presas, estadios
y juntas de alivio de presion.
EM B0
(e 200010 35710 4615 B0(+40) B0(x40)
EsM 100
LEJ 2000+10 380+10 5345 100(+50) 100{+50)
EM140
(e - 2000+10 440+5 5445 140(£70) 140(£70)
BEM160 .
2000£10 | 500410 8045 160(£80) 160(80) Losas de puentes, sstribos y
[ | estructuras elevadas.
EM 180
2000+10 480+5 6615 180(+80) 180(+90)
Loy~ |
EsM 200
2000+10 480+5 BE6+5 200(+100) 200(+100)
(), W)
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e Catalogo HERFLEX SISTEMAS

p Herflex JUNTAS DE DILATACION PARA PUENTES
- Sistemas

El sistema Herflex HF permite absorber grandes movimientos debido a su elemento elastico, de deformacion
multidireccional. Se asegura un sellado eficaz, bajo mantenimiento y facil reposicion.

Los modelos Herflex HF 50-180 cubren un rango de movimiento que va desde 50mm a 180mm y los modelos
Herflex HF 195-380 desde 195mm a 380mm.

e . HF 50 - 180
( APUCACIONES PRINCIPALES )

Puentes con recorridos inferiores a 180mm
€structuras de tamano medio

Parkings

Viaductos y puentes

MODELO MODULO e

Recorrido D* Peso Mxc
(mm) (mm) (mm) (mm) (mm) (mm) (mm) (ko) (mm)
50 (+95) 1830 240 35 190 334 40 96 M14 x170
80 (+40) 1830 974 40 990 305 55 35 M14 x 170
110 (+55) 1830 356 46 979 305 70 55 M16x170
140 (+70) 1830 432 54 349 305 85 75 M18x 196
180 (+90) 1830 480 66 390 305 105 109 M20 x 196

* Maxima abertura estructural en el momento de la instalacién a temperatura media.

3.1. DISENO DE APOYOS ELASTOMERICOS VOLADIZOS

Se define la mayor carga que desciende por cada tabique proveniente de la superestructura,
tanto para el voladizo 1 (izquierda), como voladizo 4 (derecha)

MIDAS/Civil MIDAS/Civil

MIN : 3833
FILE: FUENIE RIO ~
UNIT: tonf

MIN : 3951
FILE: FUENIE RIO ~
UNIT: tonf

-+
h'{ PastCs POST-FROCESSCR FPostCS Wl | POST-PFROCESSCR
REACTION FORCE RELCTION FORCE
FORCE-Z FORCE-Z
MIN. REACTION MIN. RERCTION
NODE= 3983 HODE= 3351
FZ: 151.31 FZ: 185.54
MRY. REACTION MRX. REACTION
NODE= 3985 HODE= 3392
) FZ: 190.983 FZ: 178.31
T PBostCSs PostCs
CB: D CB: D
MRX : 3985 MRY @ 3992

Figura 110. Reacciones debidas a cargas muertas en servicio
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Hi postcs

MIDAS/Civil
POST-PROCESSOR

REACTION FORCE

|

FORCE-Z

MIN. REACTION
NODE= 3935
FZ: 8.10

MAX. REACTION
NODE= 3933
FZ: 15.56

PostCs
5T: PAVIMENTO
MRX : 3983
MIN : 3385
FILE: PUENTE RIO ~
UNIT: tonf

Figura 111. Reacciones debidas a cargas de pavimento en servicio

B Postcs

MIDAS/Civil
POST-FROCESSOR

REACTICN FORCE

|

FORCE-Z

MIN. REACTION
NODE= 3935
FZ: 103.30

MRY. REACTION
NODE= 3333
FZ: 113.1e

PostCs
CBALL: LL
MRE : 3983
MIN : 3985
FILE: PUENIE RIO -
UNIT: tonf

Figura 112. Reacciones debidas a cargas vivas en servicio

MIDAS/Civil
POST-PROCESS0R

REACTION FORCE

FORCE-Z

MIN. REACTICN
NODE= 3992
FZ: 6.99

MA¥X. REACTICN
NODE= 3991
FZ: 16.48

PostCs
5T: PAVIMENIO

MAX : 39981
MIN : 3982

FILE: PUENTE RIO ~
UNIT: tonf

MIDAS/Civil
POST-FROCESSOR

REACTICN FORCE

FORCE-Z

MIN. RERCTION
NODE= 3992
FZ: 87.48

MRX. RERCTION
HODE= 3351
FZ: 121.3%5

PostCs
CBALL: LL

MRY : 3991
MIN : 3992

FILE: PUENIE RIO ~
UNIT: tonf

ton ESTRIBO 1-VOLADIZO 1| Maxima total
Carga
CARGA MUERTA 151.31 191.93 191.93 343.24
PAVIMENTO 8.1 15.56 15.56 23.66
CARGA VIVA 1033 113.16 113.16 216.46
ton APOYO 3-VOLADIZO4 | Maxima total
Carga
CARGA MUERTA 165.54 17831 178.31 343.85
PAVIMENTO 6.99 16.46 16.46 23.45
CARGA VIVA 67.48 121.35 12135 188.83

Se disefia para la condicion mas critica, es decir para las solicitaciones mayores provenientes

de la superestructura.
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1. DATOS DE ENTRADA

carga muerta

carga viva sin impacto

DC 1909 ton

pavimento DW16.5 ton
LL 1213 ton
L 80 m

Luz del puente
carga total

PT 328.7 ton

MNota: sin impacto segin 14 .41

Estado limite de servicio 1

neopreno dureza 50 en escala Shore A

Metodo disefio tipo A (14.7.6)

max temp 22 °C

min temp -10 °C

temp instalacion 23 °C

AT 32 °C
acortamiento por postensado Apost 20 mm
por retraccion de fragua  Afragua 9 mm

Coef. Dilatacion concreto

defor. Unitaria por flujo plastico

Acero A3B Fy

o 1.08E-05 1/°C

ep 0.0003

250 Mpa

2. DEFORM. CORTANTE DEL APOYO NEOPRENO

La altura total de las capas de neopreno hrt exteriores
e interiores, que conforman el apoyo debe cumplir con
la siguiente condicion

hrt 2*yTu*As  14.7.6.3.4-1
Atemp o*L*AT
Atemp 27 648 mm
yTu 1.2
As 56.65

As 67.98 mm
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Espesor minimmo requerido de las capas de
elastomeérico

De acuerdo con tabla 3.4.1-1 y para el estado limite de
servicio se tiene

Sutituyendo valores en 14.7.6.3 .41

hrt 1359552 mm

hrt 136 mm
Tabla 14.7.6.2-1|— Propiedades Fisicas Correlacionadas

Dureza (Shore A)
50 60 "
Module de Cortante a i 5

23°C (MPa) 0.66-0.90 | 0.90-138 1.38-2.07
Deflexion de flujo plistico
a 25 afos drvidida por 1a 025 0.35 045
deflexron macial

T 5ilo para PEP. FGP, y apoyos elastoméricos reforzados con acero con un
deslizador de PTFE o equavalente encuma del apoye

modulo de elasticidad a cortante

dureza 60 G 0.9 Mpa
dureza 60 G 914 kg/m2
as req PTIA B67.08 kg/cm2

3. ESFUERZOS Y RELACIONES GEOMETRICAS DEL APOYO

de acuerdo con 14.7.6.3.2, los esfuerzos sobre el
apoyo de neopreno debe cumplir lo siguiente

G, =1.25GS; y (14.7.6.3.2-7)
o, = 8.6MPa (14.7.6.3.2-8)
as 8.6 Mpa

os 87 72 kg/cm2

determinacion del ancho W (normal al eje del puente)
del apoyo de neopreno
Areq PT/os
Areq 3747.150 cm2
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W selec. 70 cm
W es la superficie de contacto con neopreno

determinacién de la longitud L (a lo largo del eje del
puente) del apoyo de neopreno

_DC+DW+LL
- as « W

L 53530715 cm
L 54 cm

se toma longitud de apoyo de neopreno tal que se
tenga en cuenta el cumplimiento de requisitos
adicionales dimensionales

L selec 70 cm
Area 4800 cm?
OK CUMPLE

determinacion del factor de forma

B o. _
2, 2 oo~ =min= 587

Grosor de una capa interna del
elastomero

I
l
A

-

2h,(L + W) 25 L+ W)

hiri 298 cm
hiri 2979 mm
hri selec 20 mm

hri selec debe ser menor que hri

Si 8.75
OK CUMPLE
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0s req os max
s 6.71 < 8.6 OK CUMPLE
Mpa Mpa
grosor espesor capas externas
hre 14 mm
hre selec 15 mm
factor de forma externo
Se 11.67
numero de capas interiores
Siendc = +2
n 530
n selec &
50 = 1004 = 20 OK CUMPLE
Espesor total elastomero
h, =nh, +2h_ hrt 150 mm
Espesor placas de refuerzo
+ En el estado limite de servicio:
h, 2 s (14.7.5.3.5-1)
F

J
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ns = 1.61 mm <

OK cumple

+ En el estado limite de fatiga:

_ 2h,op

h, 2 (14.7.5.3.5-2)
Ay
Umbral de fatiga 6.6.1.2.5-3 AFTH 165 Mpa
2L 0.60
ZmoL -
APy 60 mm

oL PLL/A 247551 kg/cm2

OK cumple
hs 1.61 mm
hs selex 3 mm

altura total elastdmero

A=h, +(n+]h, H 171 mm

verificaciones por estabilidad

el espesor total es H= 171mm y no debe exceder el
menor valor entre

L3y Wi3
L/3=  233.33 mm > 171
OK CUMPLE
Wi3= 23333 mm > 171
OK CUMPLE

20 mm

20 mm

mim

mim

DE 2021 MONTERIA, CORDOBA
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Verificacion de la condicion requerida 14.7 6.1

+ Apoyos elastoméricos reforzados con acero en
los cuales Sfjn < 22  y para los cuales la rotacidn

principal es alrededor del eje paralelo al eje
transversal del puente; y

Si*sin 12.76 < 22

OK CUMPLE METODO A

4. DEFORMACIONES DEL APOYO DE NEOPRENO

CAPA CARGA S |o (Mpa)k unitaria %
MUERTA | 875 415 2.8%
INTERIOR TOTAL 8.75 6.71 4.0%
MUERTA | 1167 | 415 2 5%
EXTERIOR TOTAL | 1167 | 6.71 3.5%

16 T 11.03
16 T T 11.03 L
L Factor de forma |12 [ g I rm,’ oride formea | & /‘ e / /
! 6/l 14 9.65
24 | 4 fime 1p. \I';\' &
| A 108 - l A U' 'O
s ) PP, :" : / . / /1 D L8 reforzados =] / A 8.27
3 L2 reforzados / i 8.27 < s / .
= dureza 60 / / / / s 3 guresa / / /1 &
3 0 /| A g S L0 6.89 =
B> A / 6.89 = s L / 4 o §
g - 4 A s 8 A D, '/ F
= Vi A s £ 08 552 &
£ 038 7 552 £ 3 I / / YV g
o - / / E = /4 / 3] g
T 06 > F 214 E .S 05 / / a1 g
: Y/ // / / // B3 0s] fof A / :
é 0.4 / _ @ g 0 / 276 2
= v / / 276 “\% ] | / / / / ]
/ _—1 A
o / // e 0.2 7z 138
/
0.0 n k. k. - 0.00
0.0 A . 0.00 7
0 ] 2 3 4 5 & 7 8 9 0 ! 2 3 4 5 6 7 ] 9
Deformacion por compresion (%) Deformacion por.compresion (s}
16 T T / 11.03 16 T T / 11.03
+ Factor de forma |12 / 9 / L Factor de forma |12 / 9/ /
14 | 6 / 9.65 14 | 6 9.65
. / ’ i | / '
Apoyos / / / N 3 Apoyos / / /
E L2 reforzados / S 7 8.27 2 L2 reforzados 3 A oz
= 3 dureza 60 / / / // P K = 3 dureza 60 / / / 35
S L0 7 689 £ T L0 Z 1/ r 689 =
£ ¥ / / ‘A g £ vy UV |+ A $
= /! Vi X‘; s /! p. @
£ 08 7 552 § £ 038 7 552 &
S L / £ 8 = / £
L: / / g < / / / g
S 06 7 > 414 g S 0.6 4 2 3 414 3
E LI Y/ 1 g £ / A1 §
§ 0.4 ‘,/ v 268 & 04 A, A 276 3
| g B3 A B
0.2 7/ ~ 138 0.2 % 138
/ /
0.0 A 0.00 0.0 - - 0.00
4] 1 2 3 C 5 & 7 8 9 0 ! 2 3 4 5 & 7 8 9
Deformacién por compresion (%) Deformacién por compresion (%)
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deflexion por compre

MEresIgn Ingia

sion inicial del dispositivo

del disposibive (14.7.5.

L]
Z.‘J

b

= 585 mm

Esfuerzo promedio sobre el apoyo de neopreno debido a la

carga perma

nente de servicio

_ DC+DW

o=

WL

o 42327 ton/m?2

a 415 Mpa
Deflexién por compresidn incial debido a la carga muerta (14.7.5.3.6
Oy, =nh g, . +2h €,
bdc= 4110 mm
Deflexidn por comprssion debido a la caraa a
o, =0-Pp..
aLL= 1.740 mm

La deflexion de largo
incluyendo los efectos de
asi:

plazo de carga muerta,
flujo plastico, debe tomarse

O, =04 +a,0, (14.7.5.3.6-3)
deflexion por flujo plastico ocr= 035
dcreep= 1.439 mm
dcreep+LL= 3179 mm
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De acuerdo con 14.7.6.3.3, la deformacian por
compresion debe ser menor que 0.09%hri

a0 =g < .05 75,35
£, < 008
0.09%hri= 1.8 mm
hri*e unitaria int= 0.80
0.80 = 18
OK CUMPLE

5. FUERZA CORTANTE GENERADA EN EL APOYO DEBIDAALOS
MOVIMIENTOS POR TEMPERATURA

La fuerza debida a la deformacion de un elemento
elastomérico debe tomarse asi

A
H,, =G4— (14.6.3.1-2)
hrr
donde:
G = modulo de cortante del elastomero (MPa)
4 = area en planta del elemento elastomerico o
del apoyo {mmz]
A, = deformacion de cortante, obtenida de las

combinaciones de carga de resistencia
aplicables y evento extremo de la Tabla
3.4.1-1 (mm)

h, = espesor total del elastomero (mm)

14.7.5.2 — Propiedades Fisicas — El maddulo de
cortante del elastomero a 23°C debe usarse como

base para el disefio.

El elastomero debe tener un modulo de cortante
especificado entre 055 MPa y 1.21] MPa.
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G 0.9 Mpa
G 9.144 kg/cm?2

Au 1.2%As
Au 67.9776 mm

Hu GEWFL AU hrt
Hu 0.200 MM
Hu 20.675 ton

con u= 0.200
Ff= u*Pdc
Ff 38.2 ton
como Hu = Ft
OK CUMPLE

NO REQUIERE ANCLAJES

Resumen
W= 700 mm
= 700 mm
HT 171 mm
capas externas - hrs 2 und 15 mm
capas internas - hri 6 und 20 mm
laminas de acero - hs 7 und 3 mm

cada una
cada una
cada una

DE 2021
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Sentido tudinal
del puenle

e
-
o -

CALCULO DE RIGIDEZ NEOPRENO

se describe la geometria del apoyo elastomero a considerar

Base Elastdmero W= 700 mm
Largo Elastomero L= 700 mm
Altura total Elastémero HT= 171 mm

La rigidez K de un elemento lineal elastico, se puede definir como la relacidn
entre |la fuerza P aplicada en el elemento y al deformacion & resultante:

P=K*d
Despejando K se tiene
K=F/d
Asi mismo, teniendo en cuenta la resistencia de materiales de los

elementos, el desplazamiento esta definido como

b= P*L
AL
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despejando la variable 8, se tiene lo siguiente.

A es el area en planta del elastomero

L es la longitud del elemento, tomado como el espesor HT del neopreno

E es el modulo de elasticidad del material, se tomara como madulo efectivo
a compresion del apoyo Ec, acorde con el C.14.6.3.2-1, el cual esta definido

Ec=48*G*S*S (Mpa)

A= 490000 mm2 0.49 m2
L= 171 mm 0171 m

= 0.9 Mpa 91.776 ton/m2
5= 8.75

Ec= 330.75 Mpa
33727 54 Ton/m2
La rigidez vertical del elemento esta definida como

K= 96646.2 ton/m

La rigidez horizontal, acorde con el numeral 14.6.3.1-2, se define como

Kel= G*A
hirt
Kel= 263.0 ton/m

3.2. DISENO DE BLOQUES SiSMICOS VOLADIZOS

Se define la carga muerta que desciende de la superestructura, esta debera ser soportada por
los topes sismicos ante algin movimiento teldrico. La masa gravitacional por la aceleracién
horizontal del espectro de aceleraciones, genera la fuerza horizontal que debera soportar el

bloque de cortante o tope sismico.

Se disefia para la condicion mas critica, es decir para el voladizo de luz de 80.0m.
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Hi postcs

|

MIDAS/Civil
POST-PROCESS0R

RERCTION FORCE

FZ: 151.31
MRY. RERCTION

NODE= 3985

FZ: 1%90.93

BostCs
CB: D
MRX : 3985
MIN : 3983
FILE: PUENIE RIO

MIDAS/Civil
POST-PROCESSOR
REACTION FORCE
FORCE-Z
MIN. RERCTION
NODE= 3983
UNIT: tonf

FORCE-Z

MIN. RERCTION
HODE= 3991
FZ: 165.54

MRE. RERCTION
HODE= 3992
FZ: 178.31

PostCs
CB: D
MRY @ 3992
MIN : 3891

FILE: PUENIE RIO ~
UNIT: tonf

Figura 113. Reacciones debidas a cargas muertas en servicio

BLOQUES DE CORTANTE

|Fluencia del acero de refuerzo Fy 4200 |I<gjcm2

R: coef. de modificacidn de respuesta = 0.80
Pp e Carga muerta sobre el estribo (ton) 190.9 ton
Ny : numero de bloques de cortante = 1
Coef. para presion lateral de tierra b; = 1.30
Maxima Aceleracion Horizontal As 0.225

Cs=As/R= 0.281

V, =1,0%b*Pp*Cs/Nyy =|  69.8ton  |(Por blogue de cortante)

| Cortante por friccion : Av

Coeficiente de friccion para concreto vaciado contra
concreto endurecido con su superficie intencionalmente
rugosa
LL 1.00
f: coef. de reduccidn de resistencia = 0.90
A, =Vu f (b*fy*n)| 18.47cm?
Tipo de Barra a usar MNB
Area de labarra (cm’)| 2.84cm®
Ramas N& 3.25 u
Se usaran 4.00 Ramas M6 por cada blogue

Por lo tanto, se requieren minimo 4 ramas No.6 por cada bloque sismico.
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3.3. DISENO DE VIGA RIGIDIZADORA

El disefio estructural de este elemento, se determina bajo la hipdtesis de brindar amarre
estructural y confinamiento al cierre de dovelas, aumentando la rigidez del sistema,
proporcionando estabilidad y confinamiento entre frentes de dovelas; este elemento no
requiere atender momentos flectores, puesto que esta demanda se contempla con el refuerzo
pasivo de cada dovela y refuerzo activo de postensado positivo del vano central, es por ello
que se aplica cuantia minima de acero pmin = 0.0033 para las dimensiones geométricas de la
viga.

DISENO A FLEXION POSITIVA Y NEGATIVA

Resistencia del concreto f'c 280 kg/cm?
Fluencia del acero de refuerzo Fy 4200 kg/cm?
Momento de disefio Mu 26.00 ton-m/m
SECCION
drLuencia 0.9
Ancho b (cm) 60.0 cm
Altura h (cm) 65.0cm
Recubrimiento (cm) 5.0cm
Profundidad efectiva d (cm) 60.0cm
Cuantia Calculada pcatc 0.0033
Factor del bloque a comp. 1 0.85
Cuantia Balanceada po 0.02856
Cuantia Minima pminima 0.00333
Verificacion Cuantia Maxima MENOR QUE LA BALANCEADA
Verificacion Cuantia Minima MENOR QUE LA MiNIMA
Cuantia Seleccionada pseleccionada 0.00330
As a Utilizar (cm?) 11.88 cm?
As a Colocado (cm?) 12.00 cm?
Cuantia calculada 0.0033
Prof. Bl. de Compresién a (cm) 3.49cm
Prof. Eje Neutro C (cm) 4.11cm
Resistencia a la flexién refuerzo utilizado ¢Mn (Ton-m) 26.42 ton-m
Resistencia a la flexién refuerzo utilizado ¢Mn (kN-m) 259.21 ton-m
Relacién Capacidad / demanda 1.0163
VERIFICACION RESISTENCIA CUMPLE
REFUERZO A FLEXION
Tipo de Barra a usar N5
Area de la barra (cm?) 2.00 cm?
Separacioén (m) 0.101m
Separacion Seleccionada (m) 0.100 m
Numero de barras 5.940
Numero de barras seleccionada 6

Por lo tanto, se utilizara 6 barras No.5 espaciadas cada 0.10, para momento positivo como
momento negativo, es decir para la cara inferior como cara superior, respectivamente.
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3.4. MODELO ESTRUCTURAL VIGAS POSTENSADAS

Para modelar la estructura se empled el programa de analisis estructural MIDAS CIVIL. El
modelo se ubica dentro de un sistema global de coordenadas en donde el plano XY coincide
con el plano longitudinal del puente y el eje Z es vertical.

Todos los elementos que conforman la estructura han sido modelados con elementos tipo
BEAM vy los encepados se modelan como elementos tipo SHELL.

Los elementos fueron dibujados teniendo en cuenta el centro de gravedad de cada una de las
secciones que componen la estructura. Para la integracion entre superestructura y
subestructura se modelaron neoprenos con restricciones a desplazamientos en el sentido
longitudinal y transversal y con un resorte vertical que simula la rigidez de este.

En los caisson de fundacion se utilizaron resortes para simular el efecto de confinamiento y
de la interaccion suelo — estructura.

Las unidades que se emplean dentro del modelo son las siguientes:

Fuerza: tonelada (ton)

Longitud: metro (m)

Tiempo: segundo (S).

Temperatura: grados centigrados (°C).

En las siguientes figuras se presentan el modelo estructural creado en el software MIDAS
CIVIL, conformado por una estructura tipo vigas postensadas y cimentacién profunda tipo
caisson.

e

Figura 114. Modelo estructural software MIDAS CIVIL (1/2)
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Figura 115. Modelo estructural software MIDAS CIVIL (2/2)
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3.4.1. PROPIEDADES MECANICAS DE LOS MATERIALES

Se definen las propiedades mecénicas de los materiales empleados para el modelo estructural
en las siguientes figuras respectivamente.

General

Mterl I Name
Elasticity Data
i Steel
Type of Design Concrete s
Standard
DB
5 Concrete
Standard | ASTM(RC) ~
Type of Material Code
@ Isotropic Orthotropic

Steel

Modulus of Elasticity : 0.0000e-+000

DB Grade C4000 w

kafjem~2

Poisson's Ratio : 0

Thermal Coeffident : 0.0000e+000 | 1/[C]

Weight Density : 0 kaffem~3
Use Mass Density: 0 kgffem~3fg

IE‘Concrete

Modulus of Elasticity : 2.56218+005 | kgffem~2

Poisson's Ratio : 0.2

Thermal Coeffident : 9.0000e-006 | 1]

Weight Density : 0.002403 | kgfjem~3

[ use Mass Density: 2452005 ygfjem~3fa

Figura 116. Propiedades mecanicas para concreto de 28 MPa (280 kg/cm2)

General
Meterl I Name
Elasticity Data
Type of Design Concrete ~ Steel
Standard
DB
? Concarete
Standard | ASTM(RC) ~
Type of Material Code
(®) Isotropic Orthotropic .
Steel
Modulus of Elasticity : 0.0000e+000 | tonffm~2
Poisson's Ratio : 0
Thermal Coeffident : 0.0000e+000 | 1/[C]
Weight Density : 0 tonfim~3
Use Mass Density: 0 tonffm~3/g
IE‘Concrebe
Modulus of Elasticity : 2.8645e+008 | tonffm~2
Poisson's Ratio : 0.2
Thermal Coeffident : 9.0000e-006 | 1/7c]
Weight Density : 2403 | tonfjm~3
[ use Mass Density: 0.295 | tonfim~3fg

Figura 117. Propiedades mecénicas para concreto de 35 MPa (350 kg/cm?2)
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Figura 118. Propiedades mecanicas para los cables de postensado de baja relajacion

General
Material ID |:| Name A418-270{Low)
Elasticity Data
X Steel
Type of Design Steel ~
Standard | ASTM(S) w
DB A416-270(Low) £
Concrete
Standard
Type of Material Code
@ Isotropic Orthotropic
DB
Steel
Modulus of Elastidty : 2.00372+006 | kgffan~2
Poisson's Ratio : 0.3
Thermal Coeffident : 1.1700e-005 | 1f[C]
Weight Density : 0.007861 | kgffam~3
[ Use Mass Density: 8.016e-006 | koffem~3/g
IE‘Concrete
Modulus of Elasticity : 0.00002+000 | kgfjem~2
Poisson's Ratio : a
Thermal Coeffident : 0.0000e-+000 | 1f[c]
Weight Density : 0 kgffem~3
Use Mass Density: a kaffcm~3/g
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3.4.2. PROPIEDADES DEL MATERIAL FUNCION DEL TIEMPO

Se incluyen también las propiedades del material que dependen del tiempo, definidas para la

retraccion (Creep) y flujo pléastico (Shrinkage) del concreto.

Name : | 35MPa| | Code: | CEBFIP(2010) v
CEB-FIP(2010)
Characteristic compressive strength of concrete N/mm*~2
at the age of 28 days (fdk) :
Relative Humidity of ambient environment (40 - 99) : 70 =
Motional size of member : 233 mm
h =2*Ac fu (Ac: Section Area, u : Perimeter in contact with atmosphere)
Type of cement
() 42.5R, 52.5N, 52.5R
(@ 32.5R, 42.5N
(132.5M
Age of concrete at the beginning of shrinkage : 3 = day
Type of aggregate Basalt, dense limestone aggregates -
MName Scale Factor Graph Options
| 35MPa | 1.0 [%-axiz log scale [ -axis log scale
Type
(®) Code (JUser Py
Development of Strength ELE
Code: |CEBFIP(2010) R as

Tt ok +Af)xexp[sx [1_(2 Bfteq)°-5])

Mean compressive strength of concrete
at the age of 28 days (fick+delta_f)

Nimm~2

204
15

10
Cement Type(s)

42,5R,52.5N,52.5R:0.20 5

Aggregate Type

o T p— T T T — T T T

Basalt, dense limestone aggregates: 1.2 ~ 0 2 4 & B8 10 12 14 1l& 18 20 =22
Time (day)

T T T T
24 2€ 28 20

Figura 119. Retraccion y flujo plastico para concreto de 35 Mpa
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Name: | 28MPal Code: | CEB-FIP(2010)

CEB-FIP(2010)

Characteristic compressive strength of concrete Njmm~2

at the age of 28 days (fck) :

Relative Humidity of ambient environment (40 - 99) : 70 = %

Motional size of member : mm

h=2*acfu (Ac: Section Area, u : Perimeter in contact with atmosphere)
Type of cement
(J42.5R, 52.5N, 52.5R
(@ 32.5R, 42.5N

()32.5N
Age of concrete at the beginning of shrinkage : 3 = | day
Type of aggregate Basalt, dense limestone aggregates A
Mame Scale Factor Graph Options
| 28MPa| | 1.0 [] %-axis log scale [[]¥-axis log scale
Type
(® Code () User 20
28
ze —T_|
Development of Strength - L
243 "
s
Code : | CEB-FIP{2010) ~ 2z
05 20
f({- s+ Aexpsx [1—(2 Biteq)™ D iy
Mean compressive strength of concrete 1€
at the age of 28 days (fck+delta_f) 14 _.-"
N 12
Nfmm~2 . ’f
g
Cement Type(s) € !
42.5R,52.5N,52.5R:0.20 ~ 2 ll
Aggregate Type E
Basalt, dense limestone agaregates: 1.2 ~ o] 2 4 £ B 10 12 14 1€ 18 20 22 24 2€ 28 20
Time (day)

Figura 120. Retraccion y flujo plastico para concreto de 28 MPa
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3.4.3. PROPIEDADES GEOMETRICAS DE LOS ELEMENTOS

Definidas las diferentes caracteristicas de los materiales, se definen las secciones y elementos
estructurales con sus respectivas propiedades geométricas empleadas en el modelo

DBfUser PSC | BLZ BE2 Clichanes Auto
L§L2-2 BRE-;Z ! Value Unit
BL21 . X -
y Area 6.759500e-001 [ m"2
Section 1D
T rsca v B i 0 “lTHRl As 3.981512e-001 | m"2
HLz1 =Jl2 HEZT I A 3421582e-001 | m"2
HL2 HEZ SZ & m
R [ Mesh size for stff. Calc. m Il}u‘“ HE2 bxx 17298782002 | m4
cecton Neme = o sl | Jem I 2.2333509.—001 m’4
S ks lzz 2.624785-002 | m"4
Nane ~ H 0 Cyp 5 350000e-001 | m
None o w1 [0.13 m Cym 5.350000e-001 | m
.18 HlLd.2 HR4 Czp 7.852334-001 [ m
A symmetry fL2 = m HL“IT ALl | i HR4—L2’FIHR4 Cam 8.247666e-001 | m
Joint On/Off e m HLS] JHEs Qvb 8.137105e-001 [m"2
On m = azb 3.164964-002 | m"2
L4-1 B4
[ R1 m Bras “BE4D PeriQ 5.792317e+000 | m
[HEE] R2 m BLd BRA Peri 0.000000e+000 | m
s R3 s | Center: 5.350000e-001 | m
[mEES R4 m Viewer Center:z 8.247666e-001 [ m
]
Shear Check HL42 m 1 -5.350000e-001 | m
Auto  HLS m 21 7 8523346001 | m
71 L3 m e 2 5 350000e-001 [ m
A B L _Im | BRI m 22 7.852334e-001 | m
23. [0.45 B2 (0535 |n B2 m 3 3.550000-001 [ m
Fee—m BLz-1 |0.325 | BR2-1 o 23 82476662001 | m
Web Thick. s & C — n 4 -3550000e-001 | m
for Shear(total) ~ Auto - _— z4 -8.247666e-001 | m
m m
t1:
BL4-1 0 m BR4-1 O m OK Close
t2: = =
- Baz 0 m graz 0 m
for Torsion{min.) [ consider Shear Deformation.
0.21999999 [ consider Warping Effect(7th DOF)
Offset: Center-Center Auto User
Change Offset... Table Input... Display Centroid
. . ., .
Figura 121. Viga | seccion simple 21.0m y 30.0m, h=1.61 m
DBJUser Cumpus\bew
Value(Before) Value(After) Unit
Area 6.750500e-001 |  1.255665¢+000 [ m"2
sectonD |7 | teme [voacomp2im As 3.899865¢-001 7296712001 [ m"2
Asz 3421519001 36074522001 [m"2
Section Type:  Composited v o 1828810e-002 24326792002 | m"4
I 2 233860e-001 51415102001 | m"4
slab =z 26247856002 | 41589356001 | m"4
Bc  |284 m Cvp 5 350000e-001 5 350000e-001 | m
w [o2s " Cym 5.350000e-001 5.350000e-001 | m
w005 n Czp 7.852334e-001 3.419132e-001 [m
- Czm 8.247666e-001 |  1.2680872+000 [m
Qyb 0.000000e+000 | 0.000000e+000 [m"2
Girder Qzb 0.000000e+000 | 0.000000e+000 [m"2
3 : T T Peri0 5792317e+000 |  1.197232¢+001 |m
“ Peri| 0.000000e+000 | 0.000000+000 | m
Center: 5.350000e-001 |  1.420000e+000 [m
J1 ] Center:z. 8.247666e-001 1.268087e+000 | m
A 1 -5.350000e-001 | -5 350000001 | m
iz 0 21 7 852334001 34151322001 [m
E] 0 2 5 350000e-001 5 350000e-001 | m
22 7 8523342001 34191322001 [m
Jua ] v 3 3.550000e-001 3.550000e-001 | m
— =
23 -8.247666e-001 | -1.268087e+000 | m
4 -3.550000e-001 | -3.550000e-001 [m
Material 24 -8.247666e-001 | -1.268087e+000 [m
Tos vt Select Material from DB ...
isplay Centroi cl
Egdfesb [ 122974 Dgdpsb |1 | o
Pod 02 Psb
FEM Equation Tod/Tsb 1
Multiple Modulus of Elasticity
0
Offset: Center-Top 0
Change Offset ... Consider Shear Deformation.
[ Consider Warpina Effect{7th DOF)
B . .,
Figura 122. Viga | seccion compuesta 21.0my 30.0m, h=1.61 m
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DE/User ]

MName | DIAFRAGMA 21m (® User

—E—1

Offset:

Center-Top
Change Offset ...

DB/User l

Section ID [ soiid Rectangle -
Neme [VIGA3.5X2.45 | (@) cer

—E—

{

Value Unit
) Area 3.500000e-001 |m"2
Section ID [ solid Rectangle ~ | Asy 2 516667e-001 | m"2
Asz 2.916667e-001 | m”™2
(@] ATSC10(US) Ixx: 6.4714242-003 [ m"4
Iyy 5.716667e-002 [ m"4
lzz 1.822917e-003 [m™4
sEEEliEmE Cvp 1.250000e-001 [m
Built-Up Section Cym 1.250000e-001 | m
Czp 7.000000e-001 | m
Czm 7.000000e-001 | m
Qyb 2.450000e-001 | m"2
AISC10{US) Gzb 7.812500e-003 | m"2
Peri:0 3.300000e+000 | m
Peri:| 0.000000e+000 [ m
Center: 1.250000e-001 [m
H 1.4 Centerz 7.000000e-001 | m
il -1.250000e-001 | m
B 025 =1 7.000000e-001 [ m
Y2 1.250000e-001 [m
z2 7.000000e-001 | m
¥3 1.250000e-001 [m
z3 -7.000000e-001 | m
yd -1.250000e-001 | m
z4 -7.000000e-001 | m
Close
[~] consider shear Deformation.
[ consider Warping Effect{7th DOF)
Figura 123. Viga diafragma viga 21.0m y 30.0m
Value Unit
Area 8.575000e+000 | m"2
| Asy 7.145833e+000 | m"2
Asz 7.145833e+000 | m"2
(@]} AISC10(US) bx 9.7422342+000 | m"4
Iy 4.289286e+000 | m"4
F T lzz 8.753646e+000 | m"4
set. ame Cvp 1.750000e+000 | m
Built-Up Section Cym 1.750000e+000 | m
Czp 1.225000e+000 | m
Czm 1.225000e+000 | m
Qyb. 7.503125e-001 |m"2
AISC10(US) Qzb 1.531250e+000 | m"2
Peri:0 1.190000e+001 | m
Peri:l 0.000000e+000 | m
Center: 1.750000e+000 [ m
H 2,45 m Center.z 1.225000e+000 [ m
B 35 m il -1.750000e+000 | m
z1 1.225000e+000 | m
y2 1.750000e+000 | m
z2 1.225000e+000 | m
¥3 1.750000e+000 | m
z3 -1.225000e+000 | m
v4 -1.750000e+000 | m
z4 -1.225000e+000 | m
Close
Consider Shear Deformation.
[] consider Warping Effect(7th DOF)

Offset :
Change Offset ...

Center-Top

Figura 124. Viga cabezal apoyo 3

CONTRATO No. 1550
DE 2021

MONTERIA, CORDOBA

ESTUDIOS Y DISENOS PARA EL TERCER PUENTE SOBRE EL RIO SINU,

293




38146

CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

DB/User l
Value Unit
; Area 2.850000e+000 | m"2
EZETD . Solid Rectangle ~ | Asy 2. 375000e+000 | m™2
Asz 2.375000e+000 | m"2
Name (®) User (@]} AISC10(US) bx 1.108790e+000 | m"4
| by 5.343750e-001 | m"4
lzz 8.573750e-001 |m"4
— sect. Name Cyp 9.500000-001 |m
Built-Up Section Cym 9.500000e-001 [m
T Czp 7.500000e-001 | m
M Czm 7.500000e-001 | m
| Qvb 2.812500e-001 | m"2
L AISC10(US) Qzb 4.512500e-001 | m"2
Peri:0 6.800000e+000 | m
Peri:l 0.000000e+000 | m
Center: 9.500000e-001 | m
H 1.5 m Centerz 7.500000e-001 [m
3 1a il -9.500000e-001 | m
z1 7.500000e-001 | m
y2 9.500000e-001 | m
z2 7.500000e-001 | m
¥3 9.500000e-001 | m
z3 -7.500000e-001 | m
v -9.500000e-001 | m
z4 -7.500000e-001 | m
Close
Consider Shear Deformation.
[ consider Warping Effect(7th DOF)
Offset: Center-Top
Change Offset ...
Figura 125. Viga cabezal apoyo 4
DBfUser l
Value Unit
i Area 2.400000e+000 | m"2
Section ID . Solid Rectangle ~ [ Asy 2 0000002+000 | m™2
Asz 2.000000e+000 | m"2
Hane (@) User (@] AISC10{US) Ixx 8.053116e-001 | m"4
| by 4.500000e-001 | m"4
P e lzz 5.120000e-001 | m"4
E—1 Cyp 8.000000e-001 | m
Built-Up Section Cym 8.000000e-001 | m
T Czp 7.500000e-001 | m
H Czm 7.500000e-001 | m
| Qvb 2.812500e-001 | m"2
L AISC10(US) Qzb 3.200000e-001 | m"2
Peri:0 6.200000e+000 | m
Peri:l 0.000000e+000 | m
Center: 8.000000e-001 | m
H L5 Centerz 7.500000e-001 | m
B 16 il -8.000000e-001 | m
z1 7.500000e-001 | m
y2 8.000000e-001 | m
z2 7.500000e-001 | m
¥3 8.000000e-001 | m
z3 -7.500000e-001 | m
v -8.000000e-001 | m
z4 -7.500000e-001 | m
Close
Consider Shear Deformation.
[ Consider Warping Effect(7th DOF)
Offset: Center-Top
Change Offset ...

Figura 126. Viga cabezal estribo 2 (apoyo3)
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DB/User l
Value Unit
) Area 1.200000e+001 | m"2
Section ID 22
=eten & roctagon v [ Asy .880000e+000 | m"2
- Asz 3.120000e+000 | m"2
REn= @®) User (@)% AISC10(US) lix 4.536032e+001 | m"4
Iyy 2.004980e+001 | m"4
lzz 7.048580e+001 | m"4
e Cyp 3.550000e+000 [ m
Built-Up Section Cym 3.550000e+000 | m
Czp 1.750000e+000 | m
Czm 1.750000e+000 | m
Qvb 6.093750e+000 | m"2
AISC10{US) Qzb 1.086375e+001 |[m"2
Peri:0 2.120000e+001 | m
Peri:l 1.499411e+001 | m
Center: 3.550000e+000 | m
H 3.5 m Centerz 1.750000e+000 | m
71 il -3.550000e+000 | m
£ : i 21 1.750000e+000 | m
a 6 m y2 3.550000e+000 | m
b 5 m 22 1.750000e+000 [ m
5 v3 3.550000e+000 | m
i : m =3 ~1.750000e+000 | m
2 6 m yi -3.550000e+000 | m
& 0 m 24 -1.750000e+000 [ m
Mumber of Cell : Close
1 =
Consider Shear Deformation.
[ Consider Warping Effect(7th DOF)
Offset: Center-Center
Change Offset ...
Figura 127. Pila - Columna apoyo intermedio 3
DEBfUser l
Value Unit
) Area 1.767146e+000 | m"2
BRI @ solid Round v | Asy 1.590431e+000 | m"2
Asz 1.580431e+000 | m"2
Name (@) User (@] AISC10(US) lxx 4.970098e-001 |m~4
Iyy 2.485049e-001 |m"4
lzz 2.485049e-001 |m"4
BEEE RENE Cvp 7.500000e-001 |m
Built-Up Section Cym 7.500000e-001 |m
Czp 7.500000e-001 |m
Czm 7.500000e-001 |m
Qvb 1.875000e-001 [ m"2
AISC10{US) Qzb 1.875000e-001 [ m"2
Peri:0 4.71238%e+000 | m
Peri:l 0.000000e+000 | m
Center: 7.500000e-001 |m
Center:z 7.500000e-001 |m
D
" vl 0.000000e+000 [m
z1 7.500000e-001 |m
y2 7.500000e-001 |m
z2 0.000000e+000 | m
v3 0.000000e+000 | m
z3 -7.500000e-001 |m
yd -7.500000e-001 |m
z4 0.000000e+000 | m
Close
Consider Shear Deformation.
Offset: Center-Center
Change Offset ...

Figura 128. Pilote @1.50m
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DB/User l
Value Unit
. Area 3.141593e+000 | m"2
Section ID 17 )
=eten @ soiid Round v [ Asy 2.827433e+000 | m"2
- Asz 2.827433e+000 | m"2
Name (®) User (@]} AISC10(US) bx 1.570796e+000 | m"4
vy 7.853982e-001 | m"4
lzz 7.853982e-001 | m"4
R Cyp 1.000000e+000 | m
Built-Up Section Cym 1.000000e+000 | m
Czp 1.000000e+000 | m
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Figura 129. Pilote @2.0m
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Figura 130. Espesor encepado apoyo intermedio 3
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3.4.4. CONDICIONES DE CONTORNO

Para las diferentes condiciones de contorno (Figura 29), fueron utilizadas de tres (3) tipos:

&

Apoyos moviles, con un (1) grado de restriccion al desplazamiento vertical.

5. Apoyo fijo, con tres (3) grados de restriccion al desplazamiento en los tres (3) ejes
cartesianos.

6. Apoyo semi empotrado, con dos (2) restricciones al desplazamiento en el eje x

longitudinal y eje z vertical.

Support Type (Local Direction)

7
gh T By Do 7
- fx Dx
x“:\L
Dz “
[ D-ALL

Dx [ Dy [ Dz |

[~ R-ALL

Rx [ Ry [ Rz [~

Figura 131. Condiciones de contorno
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3.45. ETAPAS CONSTRUCTIVAS

En el modelo estructural se consideraron dos (2) tipos de cargas:
b) Cargas durante el proceso constructivo

- Peso propio de la estructura: Corresponde al peso de las vigas postensadas ya
fraguadas.

- Tensionamiento de los cables: Los cuales se van tensionando con cada etapa
constructiva segun corresponda, cada cable va por un ducto de diametro de @0.09
m para 7 torones,. El tensionamiento de los cables se realizara al 70% del fyu, €s
decir, 0.7*19000 kgf/cm?, lo que corresponde a 13300 kg/cm?.

Figura 132. Etapa de construccién CS1 — seccion simple

33.
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Figura 133. Etapa de construccién CS2 — seccion compuesta

Figura 134. Etapa de construccién CS3 — aplicacion de cargas de servicio

Figura 135. Etapa de construccion CS4 — comportamiento a largo plazo (10.000 dias)
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3.4.6. RESULTADOS MODELO ESTRUCTURAL VIGAS POSTENSADAS

3.4.7. CARGAS APLICADAS VIGAS POSTENSADAS

Se presentan las cargas aplicadas en el modelo estructural, como cargas distribuidas en la

longitud del puente.

Carga Muerta (D)

Carga gravitacional muerta por peso de concreto yconc= 2.4 ton/m3

I

|Self Weight

Load Case Mame

|CARGA MUERTA

= -]
s

Load Group Mame
|Default

Self Weight Factor

Z
L
X

|Zx{ |Y |2 |Gru:uup
0 0 -1 Default

Load Case
CARGA MLE...

a2
? Wgr. "

7

Telgr. X

ITI! 3

Figura 136. Asignacion de la carga muerta en el modelo estructural

Sobre Carga (DC)

Carga muerta de barandas (DC): cargas muertas de componentes y accesorios aplicadas en
el extremo izquierdo y derecho del tablero, determinada por 0.10 ton/m.

n 14,20 -
1.42 1.42
- - - -
2 4.50 n
Andén Carril Izquierdo Carri| Derecho Andén Cicloruta Berma seguridad
0.15 L=1.60 L=3.50 LE3.50 L=1.60 L=2.60 L=0.30
e -~ o - -
Barrera New Jersey Barrera New Jersey
L=0.40 L=0.40
T ¢ vin ¢ puente T T
) 4
I {
7% 7
Iyl . )
‘ %
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-0.10 (OE:1.42)

-0.10 (OE:1.42)

Figura 137. Cargas de baranda

-0.10 (OE:-1.42)
-0.10 (OE:-1.42)

Carga muerta de bordillos (DC): cargas muertas de componentes y accesorios aplicadas en
el borde del tablero, determinada por 0.15 ton/m.

N 14420 —
Lo vaz 142
X 4.50 o
Andén Carril Izguierdo Carril Derecho Andén Cicloruta Berma seguridad
0.15 L=1.60 L=3.50 LE3.50 L=1.60 L=2.60 L=0.30
—oe - -+ - -
Barrera New Jersey Barrera New Jersey
L=0.40 L=0.40
¢ 10 10} Buenta
7
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Figura 138. Cargas de bordillos

-0.15 (OE:-1.42)
-0.15 (OE:-1.42)

Carga muerta de barreras New Jersey (DC): cargas muertas de componentes y accesorios
aplicadas en el tablero, determinada por 0.55 ton/m.

Area =0.225 m2

Carga = 0.225 m2 * 2.40 ton/m3 = 0.55 ton/m

L=1.6C L=3.50

14120 x
0.58
-
Carri| Derecho Andén Cicloruta Berma seguridad S
LF3.50 L=1.60 L=2.60 e L=0.30 z

Puente &0 -:_? > |

i < 2 ’

[ nit il i i & 7

‘LJ‘C‘ A & 74
X
ot
o4

%

La carga de barrera New Jersey se aplica a 0.55 m del eje de la viga externa izquierda y a
0.58m del eje de la viga interna
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-0.55 (OE:-0.55)

-0.55 (OE:-0.55)

-0.55 (OE:0.58)
-0.55 (OE:0.58)

<>

Figura 139. Cargas de barreras New Jersey

Carga muerta de andén (DC): cargas muertas de componentes y accesorios aplicadas en el
lado derecho e izquierdo del tablero, determinada por 2.40 ton/m y 0.85 ton/m,

respectivamente.

Andén derecho: (1.60m + 2.60m + 0.30m) * 0.22m * 2.40 ton/m3 = 2.40 ton/m
Andén izquierdo: 1.60m * 0.22m * 2.40 ton/m3 = 0.85 ton/m

Para el andén derecho, se tiene un ancho de pasarela de 4.50m y espesor de 0.22m; se aplica
como carga distribuida con una excentricidad de 0.98m medidas desde el eje de la viga

externa derecha del puente.

Para el andén izquierdo, se tiene un ancho de pasarela de 1.60m y espesor de 0.22m; se aplica
como carga distribuida con una excentricidad de 0.47m medidas desde el eje de la viga

externa izquierda del puente.
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Figura 140. Cargas de andén

Sobre Carga de pavimento (DW)

Sobre carga de Pavimento (DW): cargas muertas por superficie de rodadura aplicadas sobre
el tablero superior, se tiene una calzada bidireccional, con ancho de 7.0.0 m y dos carriles de
3.50m en total segun disefio de trazado vial. La carga de pavimento se determinada por:

Espesor pavimento mas repavimentacion e=0.075m

Ancho de doble calzada 7.0m

Densidad pavimento ypav = 2.25 ton/m3

DW = 0.075m * 7.0m * 2.25 ton/m3 = 1.20 ton/m
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La carga de pavimento se aplica sobre dos vigas internas, es decir:

DW = 1.20 ton/m / 2 vigas = 0.60 ton/m por cada viga

R

Figura 141. Cargas de pavimento

Carga viva vehicular (LL)

Para la aplicacion de la carga viva se consideran las indicaciones de la seccion 3.6 de la CCP-
14,

Se analizara diferentes condiciones de servicio, sin embargo, se evaluara la condicion mas
desfavorable para la estructura que corresponde a la variacion de los diferentes carriles
operativos:

4. cuando la estructura esté operando con un (1) carril de trafico.
5. cuando la estructura esté operando con dos (2) carriles de trafico.
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6. cuando la estructura esté operando con tres (3) carriles de trafico.

La carga viva de disefio seré:

CAMION DE DISENO

(sin impacto)

P1= 40.0 kN
P2 = 160.0 kN
P3 = 160.0 kN

P1: Carga del eje delantero del camién
P2: Carga del eje medio del camién
P3: Carga del eje trasero del camion

CARRIL DE DISENO

AMPLIFICACION POR CARGA DINAMICA IM (3.6.2)

TANDEM DE DISENO

(sin impacto)
P1= 125.0 kN
P2 = 125.0 kN

P1: Carga del eje delantero del tindem
P2: Carga del eje medio del tandem

CARRIL DE DISENO

AMPLIFICACION POR CARGA DINAMICA IM (3.6.2)

(con impacto)

53.20 kN
212.80 kN
212.80 kN
w =10.3 KN/m
IM =33%

(con impacto)

166.25 kN

166.25 kN
we =10.3 kN/m

IM = 33%
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n 14,20 -
0.36 0.31 4.50
iy P - -
Andén Carril Izquierdo Carril Derecho Andén Cicloruta Berma seguridad
0.15 L=1.60 L=3.50 L=3.50 L=1.60 L=2.60 L=0.30
e - - f - -
Barrera New Jersey i Barrera New Jersey

CARRIL 1 — C1 carril derecho con excentricidad de 0.31m de la viga central

CARRIL 2 — C2 carril izquierdo con excentricidad de 0.36m de la viga intermedia

Figura 142. Cargas vivas vehicular con dos carriles.
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14120
- -
» 2.07 L o 139l - 40.69
Andén Carril lzquierdo CorriE Derecho Andén Cicloruta Berma seguridad
015 , =160 , L=3.50 iy L=3.50 w . L=1.60 L=2.60 S L=0.30
Barrera New Jersey | Barrera New Jersey

CARRIL 1 - C_1ZQ con excentricidad de 2.07 m desde el eje de la viga externa izquierda
CARRIL 2 — C_CEN con excentricidad de 1.39 m desde el eje de la viga interna

CARRIL 3 - C_DER excentricidad de 0.69m desde el eje de la viga central

Figura 143. Cargas vivas vehicular con tres carriles.
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Vehicular Load Properties

Vehicular Load Properties

Vehicular Load Name : | cciq vehicular Load Mame : |TANDEM|
51 P2 Pz Pnia Pn F1 P2 Pz Pna Fn
Truck Load T_T__+__|________T Truck Load —————:': —————————
son | | | aas | |
TR " Min Dt~ Max D "oy Tpz ! " bfin D~ Max Dn |
FL Fim Fuv FL PLm Prv
w ok + w + ¥
Lane Load X :Pi____P¥F__ 333} Lane Load I EIV___33¥___I¥313
: — : I — =
Truck Load Lane Load Truck Load Lane Load

P& D# P D#

[ ] e i [ ] mm - e
MNo Load (kM) Spacing ™ | | mnsert FL I:l kM Mo Load(kN) Spadnalm) | | Insert PL I:I kM
1 53.2 1 166,25 L2
2 2128 Modify |  PLM IZI kN 2 166.25 end| | Modify | PLM D kN
3 212.3 ¢
< > |[pelee] mv [0 Jw < >|[pekete| pv [0 |

Figura 144. Camion de disefio CC14

Figura 145. Tandem de disefio CC14

Nota: las cargas vehiculares ya se aplican incluyendo el factor de amplificacion de carga dindmica.

Carga Viva Peatonal (PL)

Aplicada sobre el tablero superior a los extremos derecho e izquierdo que soporta la pasarela
peatonal y ciclo-ruta, en la misma direccion vertical de la gravedad; el ancho total de la
pasarela peatonal es de 4.50 m para el costado derecho y 1.60m para el costado izquierdo,
por tanto, la carga viva peatonal corresponde segun lo descrito en la seccion 3 numeral 3.6.1.6

del CCP-2014:

Los puentes exclusivos para peatones, trafico ecuestre,
vehiculos livianos de mantenimiento, y/o ftrafico de
bicicletas deberian disefiarse de acuerdo con LRFD Guide
Specifications for the Design of Pedestrian Bridges de la
AASHTO.

Figura 146. CCP-2014 referente a la carga viva peatonal.

3.1—PEDESTRIAN LOADING (PL)

Pedestrian bridges shall be designed for a uniform
pedestrian loading of 90 psf. This loading shall be
patterned to produce the maximum load effects.
Consideration of dynamic load allowance is not
required with this loading.

Figura 147. LRFD Guide Specifications for the Design of Pedestrian Bridges.
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Es decir, la carga aplicada es de 90 libras por pie cuadrado (1 psf es equivalente a 0.0478803
kPa) aproximadamente 4.40 kN/m? (0.45 ton/m2), con el fin de calcular los efectos
torsionales producidos por la carga parcial de la pasarela, la carga viva peatonal y ciclo-ruta

esta determinada por

PL=0451/ ,%160m =075 L0/,

La carga peatonal del costado izquierdo, se aplica con una excentricidad de 0.47m

PL=04501/ ,%450m = 2.05 01/,

La carga peatonal del costado derecho, se aplica con una excentricidad de 0.98m

0.75 (OE:0.47)

5.75 (OE:0.47)
[m

]

Figura 148. Cargas vivas peatonales.
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Carga de viento (W):

Las cargas de viento fueron definidas segin el articulo 3.8.1.3 del cddigo CCP-14. Se
consider0 carga de viento sobre la carga viva (WL), presion de viento vertical (WV) y carga
de viento sobre la estructura (W).

Adicionalmente, se aclara que la carga de viento se considerd horizontalmente sobre la
estructura tal cual lo describe el articulo 3.8.1.2.1 “La direccion del viento de disefio debe
suponerse horizontal, a menos que se especifique otra cosa en el articulo 3.8.3”.

Articulo 3.8.3.1. “Deben tener en cuenta las fuerzas aeroelasticas en el disefio de puentes y
los componentes que sean sensibles al viento. Para los fines de este articulo, todos los puentes

con una relacién de vano a profundidad, y componentes estructurales con una relacion de
longitud a profundidad, mayor que 30,00 deben considerarse sensibles al viento”.

Profundidad apoyo: 16,00 m

Vano: 160 m

Vano _160.0m
profundidad  16.0m

Relacion =10.0 < 30.00K

Como la relacion Vano/Profundidad es menor de 30 no debe evaluarse la inestabilidad
Aeroelastica y la carga de viento puede aplicarse horizontalmente sobre la estructura

Debe aplicarse la carga de viento sobe la estructura, usando la presion basico PB debido a la
ausencia de datos precisos del sitio, por tanto, siguiendo la tabla 3.8.1.2.1-1 para una
velocidad bésica del viento Vg = 160km/h:

Tabla 3.8.1.21-1 — Presiones Basicas, P,
Correspondientes a 7; =160 km/h

Carga de Carga de
Componente de la
Subestructura e || aele
MPa MPa
Cerchas, Columnas, 0.0024 0.0012
y Arcos
Vigas 0.0024 NA
Superficies grandes 0.0019 NA
Planas

Figura 149. Parrafo del CCP-2014 referente a la carga de viento.

Para vigas se tiene una carga de barlovento de 0.0024 MPa, que equivale aproximadamente
a 245 kg/m2.

Sin embargo, dada la altura de la estructura, se tiene
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Voz = (2.5)(Vo) (K—Z) in z )

ZO
Condicion Campo Suburbano | Ciudad
Abierto
7, (km/h) 13.20 17.50 19.30
Z, (m) 0.07 1.00 2.50

De la anterior tabla, se obtiene los valores de Vo y Zo

160) (16.0
n

VDZ=(2.5)(13.20)(—Z S

— ) — 179.25 km/h

Vpz\2 179.25\° ,
Py = Py (—) - 245( ) = 307.50 kg/m
160
Como criterio conservador, se aplicara la carga de viento horizontal teniendo en cuenta la
mayor altura de la viga; Para el viento horizontal se tiene que la altura de la viga postensada
mas altura de bordillo es de 2.10 m + 0.25 m y se aplica a H/2, tal que:
H=2.35m

kg kg

tn
Fy =Py*H = 307.50—2 *2.35m = 722.62—=0.72—
m m m

Para el viento vertical se debe tener en cuenta que la magnitud es de 100 kg/m2 por el ancho
total de la superestructura del puente, cuando no existe circulacion vehicular, aplicada por el
eje central del puente.

kg kg

tn
Py = PvexW =100— +14.20m = 1420 — = 1.42 —
m m m

Figura 150. Cargas de viento horizontal y vertical.

CONTRATO No. 1550 ESTUDIOS Y DISENOS PARA EL TERCER PUENTE SOBRE EL RIO SINU,
DE 2021 MONTERIA, CORDOBA

312




VOLUMEN VIII ESTUDIO Y DISENO DE
CONSORCIO PUENTE SINU FIA | ESTRUCTURAS DE PUENTES, OBRAS DE ARTE | Fecha: 02-09-2022
Y OTRAS ESTRUCTURAS DE CONTENCION

Carga de viento sobre carga viva (WL):

La presion de viento sobre la carga viva, se representa como una fuerza interrumpible y movil
de 1.46 kN/m (0.15 ton/m), segun la tabla 3.8.1.3-1 para un angulo de esviaje de cero grados
y aplicada a 1.80m de altura sobre el tablero del puente:

V15 (O
‘J}j’ (()1_.‘- E: FSO)
JEI1.80

' )

Figura 151. Cargas de viento transversal sobre la carga viva.

Carga de frenado (BR):

De acuerdo con las especificaciones, la fuerza de frenado seré la mayor de:
- 25% de los pesos por eje de camion o tdndem de disefio
- 5% del camion o tandem de disefio mas la carga de carril
- Longitud total del puente L=320.0m

Para este caso, teniendo en cuenta que la carga de camion CC-14 es de 36 ton, el peso de
tdndem es de 25 ton.

La fuerza de frenado se calcula con los carriles que transportan trafico en la misma direccién,
asumiendo que a futuro los dos carriles transportan trafico en la misma direccion y
considerando un factor de presencia multiple FPM=1.00 se tiene:

BR1=0.25 * 36 ton * 3 vias * 0.85 FPM = 22.95 ton
BR2=0.25 * 25 ton * 3 vias * 0.85 FPM = 15.94 ton
BR3=0.05 * (36 ton + (320m) * 1.03) * 3 vias * 0.85 FPM = 46.61 ton
BR4=0.05 * (25 ton + (320m) * 1.03) * 3 vias * 0.85 FPM = 45.21 ton

Se selecciona la mayor de todas, que para este caso es la BR3 = 46.61 ton
La carga de frenado se aplica a 1.80m medidos desde el tablero.

Mf = momento de frenado = BR3*brazo = 46.61 ton*1.80m = 83.90 ton.m

Mf por metro lineal = 83.90 ton.m/20.0m = 4.20 ton.m
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Mf por metro lineal por cada viga = 4.20/5 = 0.84 ton.m
Pf = carga de frenado = BR3/L = 46.61ton /20m = 0.15 ton/m
Pf = carga de frenado por cada viga = 0.15/ 5 vigas = 0.03 ton/m

Figura 152. Cargas de frenado.

Carga Dindmica (EQ)

El andlisis sismico y célculo de las cargas dinamicas se realizara de acuerdo al Titulo 3.10
del CCP-14; adicionalmente considerando el tipo de estructuras teniendo en cuenta lo
expuesto en el titulo 3.10.5 — Clasificacion Operacional este puede clasificarse como puente
esencial.

El espectro de disefio, se realizara teniendo en cuenta los parametros sismicos dados en el
estudio geotécnico y se tendran en cuenta los efectos ortogonales del sismo, donde se
considerara el 100% actuando en la direccién longitudinal mas el 30% del sismo en la
direccion transversal y posteriormente el sismo actuando 100% en la direccion transversal y
30% en la direccion longitudinal.

El modelo estructural debe ser afectado por las fuerzas sismicas generadas por el espectro de
aceleraciones de disefio, grafica que dependen de los siguientes pardmetros sismicos:

Coeficiente de aceleracion pico efectiva PGA Region 3=0.15
Coeficiente de Aceleracién Espectral Horizontal Ss Region 3 =0.30
Coeficiente de aceleracidn de respuesta espectral horizontal S1 Region 4 =0.20
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Function Name Spectral Data Type
AASHTO-LRFD&th(2012) | (®) Normalized Accel, () Acceleration (O velodity () Displacement
Scaling Gravity Graph Options
Import File Design Spectrum @ Scale Factor |:| mfsec"z [ x-axis log scale
Fézzg;j SDECt(r;}! Data| A () Maximum Value 0 g D-W []r-axis log scale
1 0.0000 0.2250
2| 0.0600 0.3103 0.4466 4
3| 01200 0.3956 p——
4| 01709 0.4880
5| 01800 0.4680 g U
G| 02400 0.4880 S 02968+
7| 03000 0.4680 = 0.2486
8| 03600 0.4880 E —
9| 04200 0.4680 i
10| 04800 0.4680 o018y
11 0.5400 0.4680 LRUELLE
12| 0.6000 0.4680 0.0466 ! ! I I ! ! I I ! I I !
12| o.6BOOD 04680 0.01 1.01 3.01 3ol 4.01 5.01 £.01
14| 07200 0.4680 | ¥ Period (s=c)

Description | AASHTO-LRFD12: Soil=D PGA=0. 15 55=0.30 51=0,20 RMF=1,00

Figura 153. Espectro de aceleraciones de disefio CCP14
Empuje Horizontal Del Suelo (EH)

Se supone que la presion horizontal del suelo aumenta linealmente con la profundidad
siguiendo la relacion:

Pen = K*ysxZ

Donde K corresponde al coeficiente de presion lateral del suelo segun corresponda. Esta
carga se utiliz6 para el calculo del espaldar y las aletas de contencion.

Fuerzas Debidas Al Flujo Pléastico (CR)

Se consider6 con base al CEB-FIP (2010) teniendo en cuenta que la humedad promedio en
el sector es de aproximadamente el 70% y el concreto a usar es de endurecimiento normal.

Fuerzas Debidas A La Retraccién (SH)
Se considerd con base al CEB-FIP (2010) teniendo en cuenta que la retraccion del concreto

comienza a partir del tercer dia de vaciado y se esta usando concreto de endurecimiento
normal.

Carga De Presforzado (PS)

La carga de presforzado consiste en tensionar todos los cables a un 70% de su tension de
fluencia f,,,, de manera que antes del acufiamiento los esfuerzos en los gatos son los esfuerzos
limites establecidos en la tabla 5.9.3-1 para torones de preesfuerzo.
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Tendon Type
Tendon Name | T
Tendon Type Internal(Post-Tension) ~
Material 5: A415-270{Low) w
Total Tendon Area | 9 | amnn2 e
Duct Diameter | ] | an
Relaxation Coeffident Magura ~ | |45 o
Ultimate Strength | 13000 | kagffem~2
Yield Strength [ 17100 | kafjem~2
Curvature Friction Factor | 0,25 |
Waobble Friction Factor | 6.6e-008 | 1fem
External Cable Moment Magnifier a kgffem~2
Anchorage Slip(Draw in) Bond Type
Eegin - m ©5 B
End : o () Unbonded

Figura 154. Propiedades del cable de presfuerzo 7 torones

Fpu = 19000 kg/cm2
Fpy = 0.9*fpu = 0.9*19000 = 17100 kg/cm2
Fpi = 0.7* fpu = 0.7*19000 = 13300 kg/cm2

Fuerza del cable de 7 torones

Ci = fpi * Asp *# torones

Ci = 13300 kg/cm2 * 1.40 cm2 * 7 torones
Ci = 130340 kg

Ci =130.34 ton
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3.4.8. ELEMENTOS VIGA | POSTENSADA - L=21.0m

8169

Figura 155. NUmero de elementos viga 21.0m
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3.4.9. GEOMETRIA DE LOS CABLES Y FUERZA DE TENSIONAMIENTO

Luz =21.0m

8170

El esfuerzo maximo permitido por la Norma antes de cualquier tipo de pérdidas corresponde a un 70*fpu, para efectos practicos se

tensionaran los cables a un esfuerzo igual a:

fpi = 13300 kg/cm?

El cual corresponde a un 70% de fpu, de esta manera cada torén se tensionara a una fuerza de:

Fpi = 13300

kg
cm?

* 1.40 cm? = 18620 kg = 18.62 tn

Si cada cable tiene 7 torones, la carga total por cable es fpi*# torones = 7*18.62 = 130.34 ton (130340 kg)

Sobre la viga | postensada se dispondran 3 cables de 7 torones de 5/8” en primera etapa de tensionamiento, tal como se presenta en la

siguiente figura:

= ===£__—'——£:—F

Figura 156. Configuracion de los cables en la viga | postensada primera etapa

Se presenta en las siguientes tablas la geometria de los cables y la variacion tanto en los ejes coordenados X, Y la coordenada Z medida
desde la cara inferior de la viga, para toda la longitud del puente
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Tabla 11. Geometria y posicion de los cables vigas — L=21.0m
TENSIONAMIENTO ETAPA 1
CABLE C1 CABLE C2 CABLE C3
7 torones 7 torones 7 torones
XmM)| Y(m) | Z(m) XmM)|Y(m)|Z(m) X(m)|Y(m)|Z(m)
0 | 0.000 | 0.350 0 [0.000[0.750 0 |0.000]1.150
1 [0.036 | 0.314 1 [-0.036]0.657 1 [0.000]1.000
2 [0.071[0.279 2 [-0.071]0.566 2 [0.000]0.853
3 | 0.104 | 0.246 3 [-0.104]0.479 3 [0.000]0.711
4 | 0136 ]0.214 4 |-0.1360.396 4 0.000]0.578
5 | 0.165 | 0.185 5 [-0.165[0.321 5 0.000|0.456
6 [ 0.191 [ 0.159 6 |-0.191[0.253 6 [0.000|0.347
7 [0.213 [ 0137 7 [-0.213[0.196 7 [0.000]0.255
8 | 0.230 [ 0.120 8 [-0.231]0.151 8 |0.000]0.182
9 [0.243]0.107 9 [-0.243]0.119 9 [0.000]0.130
10 [ 0.249 | 0.101 10 [-0.249[0.102 10 [0.000]0.104
11 [ 0.249 [ 0.101 11 [-0.249[0.102 11 [0.000]0.104
12 | 0.243 | 0.107 12 [-0.243[0.119 12 [0.000]0.130
13 | 0.230 [ 0.120 13 [-0.231]0.151 13 [0.000]0.182
14 | 0.213 [ 0137 14 [-0.213[0.196 14 [0.000]0.255
15 [ 0.191 [ 0.159 15 [-0.191[0.253 15 [0.0000.347
16 | 0.165 [ 0.185 16 |-0.165[0.321 16 |0.000 | 0.456
17 | 0.136 [ 0.214 17 [-0.136]0.396 17 [0.000]0.578
18 | 0.104 [ 0.246 18 [-0.104]0.479 18 [0.000]0.711
19 [ 0.071 [ 0.279 19 [-0.071]0.566 19 [0.000]0.853
20 |0.0356[0.3143 20 |-0.0360.657 20 |0.000 | 1.000
21 [0.0000]| 0.35 21 |0.000 |0.750 21 ]0.000]1.150
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3.4.10. RESULTADOS DEL MODELO VIGAS - L=21.0m

DIAGRAMAS DE MOMENTO Y CORTANTE

Se presentan los principales resultados del modelo estructural teniendo en cuenta los estados
limites de resistencia, extremos y de servicio.

& postcs R

S

& postcs -

MIDRS/Civil MIDRS/Civil
= POST-PROCESSOR 4 Postcs s POST-PROCESSOR
BEAM DIRGRRM BERM DIRGRRM
MOMENT-v, = SHERR-v, Z
186.32 35.66
l 169.32 - 29.17
152.32 T 22.69
—T 135.31 16.21
—T 118.31 - 9.72
—T 101.30 — 0.00
=T 54.30 i -3.24
67.30 — -9.72
- 50.2% T -lg.21
—T 33.2% -22.69
0.00 l -29.17
- -0.72 -35.66
5T: SEi;‘;’E;S}HT W 5T: SEi;‘;’E;S}HT
MRY : 11 MRE @ 21
MIN : 43 MIN : 1
UNIT: tonf*m UNIT: tonf
Figura 157. Resultados Momento flector y fuerza cortante para carga muerta
MIDRS/Civil MIDRS/Civil
% POST-PROCESSOR & postcs T H POST-PROCESSOR
BEAM DIAGRAM BEAM DIRAGRAM
MOMENT-v, = SHERR-¥,zZ
181.36 44.0%
l 163.11 - 35.495
144.387 — 27.81
— l26.62 19.68
— 1058.38 - 11.54
— 90.13 —T 0.00
— 71.88 — -4.73
53.64 — -12.387
- 35.3% — -21.01
— 17.15 -29.14
0.00 l -37.28
- -19.34 -45.42
PostCS PostCS
MVALL: 2L_I C MVALL: 2L_I C
MEX : 34 MR : 42
MIN : & MIN : 22
UNIT: tonf*m UNIT: tonf
Figura 158. Resultados Momento flector y fuerza cortante para carga viva vehicular
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& postes

=

B postes

=z

A,
it

MIDAS/Civil

BELM DIAGREM

MOMENT-v, =
1.27
0.00

-76.11
-114.80
-153.48
-192.17
-230.886
-269.55
-308.24
-346.93
-385.62
-424.30

Post(s
5T: POSTENSADO

MRY @ 13
MIN : 95

UHIT: tonf*m

POST-FROCESSOR

FILE: FUENTE RIO ~

|| h't PostCs T | ;’f

Figura 159. Resultados Momento flector y fuerza cortante para carga de postensado

n
i

MIDAS/Civil
POST-FROCESSOR

BERM DIAGRAM
MOMENT-vy, z
434.13
377.12
320.10
263.09
206.07
145.08
92.04
35.03
0.00
-79.00
-136.02
-193.03
PostCS
CBALL: STL ENV_ST~
MEE : 34
MIN : 42

FILE: PUENIE RIO ~
UNIT: tonf*m

Hi Postcs T

e

MIDAS/Civil
POST-PROCESSOR

BERM DIAGRRM
SHERR-v,z

143.89

117.85

91.81

€3.77

38.72

13.68

0.00

-35.41

—64.45

-80.48

-11€.53

-142.58

PostC3

CBALL: STL ENV_ST~
MEX : 42
MIN : 22

FILE: PUENIE RIO ~
UNIT: tonf

Figura 160. Resultados Momento cortante para la envolvente de resistencia

MIDAS/Civil
POST-FROCESSOR

BELM DIAGRAM

SHERR-y, Z

33.01
l 27.03
21.05

T 15.07

WO W
—
=

-
-32.78
Post(s

5T: POSTENSADO

MRY : 85

MIN : 105

FILE: PUENTE RICQ ~
UNIT: tonf
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. MIDAS/Civil . i
T POST-PROCESSOR i Pastcs il 5it
BEAM DIAGRAM

MOMENT-y

273.39
l 224.686
175.582

— 127.1%

— 78.45

— 29.72
T 0.00
-67.75
- -116.48
—T -165.22
-213.95
- -262.69
PostCs

CBALL: STL ENV_SE~ w

MRX : 30

MIN : 53

FILE: FUENIE RIQ ~
UNIT: tonf*m

Figura 161. Resultados Momento flector y fuerza cortante en servicio

3.4.11. REVISION DE ESFUERZOS
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MIDAS/Civil
POST-PROCESSOR

BERM DIRGRRM

SHERR-z

Post(s

73.
a0.
47.
33.
20.
.30

0.
-15.

7

-32.
-435.
-548.
-T72.

a0
50
20
a0
&0

[ulu]
30
&0
a0
20
50

CBALL: 5TL ENV_S5SE~

MRX :
MIN :
FILE:
UNIT:

Se calculan los esfuerzos producidos en la viga | postensada debido a la combinacion de

Estado Limite de Servicio | y Estado Limite de Servicio Ill.

Para la revision de los esfuerzos tanto en fibra superior como inferior se empled la siguiente

formulacion:

p Ysup Ysup
Osup = —— Mp — Mp,—
A I I
P Yins Yins
Omf = Z+MP%+MDL%
Donde:
P Carga axial por el tensionamiento de los cables (t)
M,  Momento por presforzado debido a la excentricidad de los cables.

Mp; Momento debido a la carga muerta, sobrecarga y carga viva.

Youp € Yiny Son las distancias desde el centroide a la fibra extrema superior e inferior

respectivamente.

I, Inercia total de la seccién
A Avrea de la seccion transversal.
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Input Paramaters

Tendon Type
(® Low Relaxation Tendons
(O stress Relieved Tendons

O Prestressing Bars
Exposure Factor for Crack Width

(®) Class I (1.0)
(O Class 11 (0.75)
O User 1

Qutput Paramaters
At Construction Stage/Service Loads
Stress by Construction Stage
Stress by Service Load Combinations

Stress in Prestressing Tendons

Se define los parametros de disefio para la seccion PSC (prestressed concrete)

Corrosive Condition

(® Severe (O Moderate Mild

Flexural Strength

® Code (O strain Compatibility

Construction Type

() segmental (®) Non-Segmental

At Factored Loads
Flexural Strength Check
Shear Strength Check

Combined Shear and Torsion Chedk

Principal Stress by Construction Stage

Principal Stress by Service Load Combinations
(Max Shear)

Principal Stress by Service Load Combinations
{Max Torsion)

o
Bladieisds Select All Unselect All

Figura 162. Parametros de disefio de concreto postensado NO-SEGMENTAL

3.4.11.1. REVISION DE ESFUERZOS EN ETAPAS CONSTRUCTIVAS:
Elem: nimero de elemento
Comp./Tens.: Compresion o Tension

FT: Esfuerzo combinado debido al momento de flexion sobre el eje mayor (My) y fuerza
axial en la fibra superior

FB: Esfuerzo combinado debido al momento de flexion sobre el eje mayor (My) y fuerza
axial en la fibra inferior

FTL: Esfuerzo combinado debido al momento de flexién sobre el eje mayor (My), el eje
menor (Mz) y la fuerza axial en la fibra superior izquierda

FBL: Esfuerzo combinado debido al momento de flexion sobre el eje mayor (My), el eje
menor (Mz) y la fuerza axial en la fibra inferior izquierda

FTR: Esfuerzo combinado debido al momento de flexidn sobre el eje mayor (My), el eje
menor (Mz) y la fuerza axial en la fibra superior derecha

FBR: Esfuerzo combinado debido al momento de flexidn sobre el eje mayor (My), el eje
menor (Mz) y la fuerza axial en la fibra inferior derecha
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ALW: Esfuerzo admisible en el hormigon en el estado limite de servicio.

CHK: comprobacion de esfuerzos combinados para cargas de servicio
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Tabla 12. Verificacion de esfuerzos a compresion y traccion en fibra superior

8177

FT FTL FTR ALW FT FTL FTR ALW
Elem | Comp./Tens. | oiemn2) | (kgflemn2) | (kgflemn2) | (kgfiemaz) | CHK | | Blem | Comp./Tens. |\ oyemng) | (kgiemr2) | (kgiemr2) | (kgfiema2) | CHK
1 Compression 35.19 35.37 35.00 175.32 OK 1.00 Tension 35.19 35.37 35.00 -34.40 OK
2 Compression 29.95 30.02 29.87 175.32 OK 2.00 Tension 29.95 30.02 29.87 -34.40 OK
3 | Compression 24.52 24.51 24.53 175.32 OK 3.00 Tension 24.52 24.51 24.53 -34.40 OK
4 | Compression 19.09 19.03 19.16 175.32 OK 4.00 Tension 19.09 19.03 19.16 -34.40 OK
5 Compression 13.85 13.78 13.92 175.32 OK 5.00 Tension 13.85 13.78 13.92 -34.40 OK
6 Compression 8.98 8.92 9.04 175.32 OK 6.00 Tension 8.98 8.92 9.04 -34.40 OK
7 Compression 4.72 4.57 4.87 175.32 OK 7.00 Tension 4.72 4.57 4.87 -34.40 OK
8 | Compression 1.25 1.01 1.49 175.32 OK 8.00 Tension 1.25 1.01 1.49 -34.40 OK
9 | Compression -1.25 -1.57 -0.94 175.32 OK 9.00 Tension -1.25 -1.57 -0.94 -34.40 OK
10 | Compression -2.62 -3.01 -2.22 175.32 OK 10.00 Tension -2.62 -3.01 -2.22 -34.40 OK
11 | Compression -2.53 -2.99 -2.08 175.32 OK 11.00 Tension -2.53 -2.99 -2.08 -34.40 OK
12 | Compression -1.05 -1.55 -0.55 175.32 OK 12.00 Tension -1.05 -1.55 -0.55 -34.40 OK
13 | Compression 1.53 1.04 2.01 175.32 OK 13.00 Tension 1.53 1.04 2.01 -34.40 OK
14 | Compression 5.02 4.56 5.48 175.32 OK 14.00 Tension 5.02 4.56 5.48 -34.40 OK
15 | Compression 9.22 8.83 9.61 175.32 OK 15.00 Tension 9.22 8.83 9.61 -34.40 OK
16 | Compression 13.96 13.64 14.27 175.32 OK 16.00 Tension 13.96 13.64 14.27 -34.40 OK
17 | Compression 19.04 18.83 19.26 175.32 OK 17.00 Tension 19.04 18.83 19.26 -34.40 OK
18 | Compression 24.29 24.19 24.39 175.32 OK 18.00 Tension 24.29 24.19 24.39 -34.40 OK
19 | Compression 29.53 29.56 29.49 175.32 OK 19.00 Tension 29.53 29.56 29.49 -34.40 OK
20 | Compression 34.56 34.73 34.40 175.32 OK 20.00 Tension 34.56 34.73 34.40 -34.40 OK
21 | Compression 39.23 39.36 39.10 175.32 OK 21.00 Tension 39.23 39.36 39.10 -34.40 OK
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Figura 163. Verificacion de esfuerzos a compresion y traccion en fibra superior
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CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE

Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

Tabla 13. Verificacion de esfuerzos a compresion y traccion en fibra inferior

8179

FB FBL FBR ALW FB FBL FBR ALW
Elem | Comp./Tens. |\ wtema2) | (kgffemn2) | (kgflemn2) | (kgfiomn2) | CHK | | Elem | Comp./Tens. | e mng) | (kgifemn2) | (kaffemn2) | (kgifemn2) | CHK
1.00 | Compression 63.87 63.99 63.74 175.32 OK 1.00 Tension 63.87 63.99 63.74 -34.40 OK
2.00 | Compression 69.36 69.41 69.31 175.32 OK 2.00 Tension 69.36 69.41 69.31 -34.40 OK
3.00 | Compression 75.07 75.06 75.08 175.32 OK 3.00 Tension 75.07 75.06 75.08 -34.40 OK
4.00 | Compression 80.83 80.79 80.87 175.32 OK 4.00 Tension 80.83 80.79 80.87 -34.40 OK
5.00 | Compression 86.41 86.36 86.46 175.32 OK 5.00 Tension 86.41 86.36 86.46 -34.40 OK
6.00 | Compression 91.64 91.60 91.68 175.32 OK 6.00 Tension 91.64 91.60 91.68 -34.40 OK
7.00 | Compression 96.06 95.96 96.16 175.32 OK 7.00 Tension 96.06 95.96 96.16 -34.40 OK
8.00 | Compression 99.73 99.57 99.89 175.32 OK 8.00 Tension 99.73 99.57 99.89 -34.40 OK
9.00 | Compression 102.42 102.21 102.63 175.32 OK 9.00 Tension 102.42 102.21 102.63 -34.40 OK
10.00 | Compression 104.00 103.74 104.27 175.32 OK 10.00 Tension 104.00 103.74 104.27 -34.40 OK
11.00 | Compression 103.82 103.51 104.12 175.32 OK 11.00 Tension 103.82 103.51 104.12 -34.40 OK
12.00 | Compression 102.01 101.68 102.34 175.32 OK 12.00 Tension 102.01 101.68 102.34 -34.40 OK
13.00 | Compression 99.16 98.84 99.48 175.32 OK 13.00 Tension 99.16 98.84 99.48 -34.40 OK
14.00 | Compression 95.38 95.08 95.69 175.32 OK 14.00 Tension 95.38 95.08 95.69 -34.40 OK
15.00 | Compression 90.93 90.67 91.19 175.32 OK 15.00 Tension 90.93 90.67 91.19 -34.40 OK
16.00 | Compression 85.93 85.72 86.14 175.32 OK 16.00 Tension 85.93 85.72 86.14 -34.40 OK
17.00 | Compression 80.61 80.47 80.75 175.32 OK 17.00 Tension 80.61 80.47 80.75 -34.40 OK
18.00 | Compression 75.11 75.05 75.18 175.32 OK 18.00 Tension 75.11 75.05 75.18 -34.40 OK
19.00 | Compression 69.65 69.67 69.63 175.32 OK 19.00 Tension 69.65 69.67 69.63 -34.40 OK
20.00 | Compression 64.39 64.50 64.28 175.32 OK 20.00 Tension 64.39 64.50 64.28 -34.40 OK
21.00 | Compression 59.54 59.62 59.45 175.32 OK 21.00 Tension 59.54 59.62 59.45 -34.40 OK
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Figura 164. Verificacion de esfuerzos a compresion y traccion en fibra inferior
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VOLUMEN VIII ESTUDIO Y DISENO DE
CONSORCIO PUENTE SINU FIA | ESTRUCTURAS DE PUENTES, OBRAS DE ARTE | Fecha: 02-09-2022
Y OTRAS ESTRUCTURAS DE CONTENCION

3.4.11.2. REVISION DE ESFUERZOS EN ETAPA DE SERVICIO:
Elem: nimero de elemento
Comp./Tens.: Esfuerzo de Compresion o Tension

FT: Esfuerzo combinado debido al momento de flexion sobre el eje mayor (My) y fuerza
axial en la fibra superior

FB: Esfuerzo combinado debido al momento de flexion sobre el eje mayor (My) y fuerza
axial en la fibra inferior

FTL: Esfuerzo combinado debido al momento de flexion sobre el eje mayor (My), el eje
menor (Mz) y la fuerza axial en la fibra superior izquierda

FBL: Esfuerzo combinado debido al momento de flexion sobre el eje mayor (My), el eje
menor (Mz) y la fuerza axial en la fibra inferior izquierda

FTR: Esfuerzo combinado debido al momento de flexion sobre el eje mayor (My), el eje
menor (Mz) y la fuerza axial en la fibra superior derecha

FBR: Esfuerzo combinado debido al momento de flexion sobre el eje mayor (My), el eje
menor (Mz) y la fuerza axial en la fibra inferior derecha

ALW: Esfuerzo admisible en el hormigdn en el estado limite de servicio.

CHK: comprobacion de esfuerzos combinados para cargas de servicio
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VOLUMEN VIII ESTUDIO Y DISENO DE
CONSORCIO PUENTE SINU FIA | ESTRUCTURAS DE PUENTES, OBRAS DE ARTE | Fecha: 02-09-2022
Y OTRAS ESTRUCTURAS DE CONTENCION

Tabla 14. Verificacion de esfuerzos a compresion y traccion en fibra superior

FT FTL FTR ALW FT FTL FTR ALW
Elem | Comp./Tens. |\ wtemn2) | (kgtemn2) | (kgfiemn2) | (kgficmnz) | CHK | | Elem [ Comp./Tens. | wemnoy | (kgtlemn2) | (kgfiemn2) | (kgfiemn2) | CHK
1.0 | Compression 46.39 55.54 37.24 210.92 OK 1.0 Tension 46.33 55.30 37.36 -29.87 OK
2.0 | Compression 45.45 55.17 35.73 210.92 OK 2.0 Tension 45.30 54.73 35.86 -29.87 OK
3.0 | Compression 44.18 52.68 35.68 210.92 OK 3.0 Tension 43.94 52.10 35.78 -29.87 OK
4.0 | Compression 42.70 49.52 35.88 210.92 OK 4.0 Tension 42.38 48.83 35.92 -29.87 OK
5.0 | Compression 41.09 46.33 35.85 210.92 OK 5.0 Tension 40.70 45.57 35.83 -29.87 OK
6.0 | Compression 39.46 43.43 35.49 210.92 OK 6.0 Tension 39.01 42.61 35.41 -29.87 OK
7.0 | Compression 37.92 40.91 34.92 210.92 OK 7.0 Tension 37.42 40.03 34.81 -29.87 OK
8.0 | Compression 36.58 38.87 34.29 210.92 OK 8.0 Tension 36.05 37.95 34.14 -29.87 OK
9.0 | Compression 35.57 37.43 33.72 210.92 OK 9.0 Tension 35.01 36.48 33.55 -29.87 OK
10.0 | Compression 35.01 36.62 33.40 210.92 OK 10.0 Tension 34.43 35.65 33.22 -29.87 OK
11.0 | Compression 35.05 36.64 33.47 210.92 OK 11.0 Tension 34.47 35.65 33.29 -29.87 OK
12.0 | Compression 35.68 37.42 33.93 210.92 OK 12.0 Tension 35.10 36.44 33.77 -29.87 OK
13.0 | Compression 36.70 38.84 34.57 210.92 OK 13.0 Tension 36.15 37.87 34.44 -29.87 OK
14.0 | Compression 38.00 40.73 35.27 210.92 OK 14.0 Tension 37.48 39.79 35.17 -29.87 OK
15.0 | Compression 39.43 43.00 35.86 210.92 OK 15.0 Tension 38.95 42.10 35.80 -29.87 OK
16.0 | Compression 40.87 45.52 36.23 210.92 OK 16.0 Tension 40.45 44.68 36.22 -29.87 OK
17.0 | Compression 42.23 48.17 36.28 210.92 OK 17.0 Tension 41.86 47.40 36.33 -29.87 OK
18.0 | Compression 43.38 50.57 36.19 210.92 OK 18.0 Tension 43.09 49.90 36.29 -29.87 OK
19.0 | Compression 44.15 51.79 36.50 210.92 OK 19.0 Tension 44.05 51.55 36.55 -29.87 OK
20.0 | Compression 44.68 51.06 38.30 210.92 OK 20.0 Tension 44.63 50.92 38.34 -29.87 OK
21.0 | Compression 44.75 44.64 44.86 210.92 OK 21.0 Tension 44.77 44.51 45.02 -29.87 OK
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Figura 165. Verificacion de esfuerzos a compresion y traccion en fibra superior
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CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

Tabla 15. Verificacion de esfuerzos a compresion y traccion en fibra inferior

8184

FB FBL FBR ALW FB FBL FBR ALW
Elem | Comp./Tens. | stema2) | (kgfiemn2) | (kgtlemn2) | (kgtemaz) | CHK | | Elem | Comp./Tens. | ooy | (kgffem?2) | (kgfiemn2) | (kgficmn2) | CHK
1.0 | Compression 117.51 123.59 111.44 210.92 OK 1.0 Tension 117.74 123.70 111.79 -29.87 OK
2.0 | Compression | _112.55 119.00 106.09 21092 | OK | | 20 | Tension 113.01 119.27 106.75 29.87 | OK
3.0 | Compression | _ 109.63 115.27 103.98 21092 | OK | | 3.0 | Tension 110.29 115.70 104.87 29.87 | OK
4.0 | Compression 108.44 112.97 103.92 210.92 OK 4.0 Tension 109.27 113.56 104.99 -29.87 OK
5.0 | Compression | _ 108.55 112.03 105.08 21092 | OK | | 50 | Tension 109.52 112.75 106.29 29.87 | OK
6.0 | Compression | _ 109.63 112.27 107.00 21092 | OK | | 6.0 | Tension 110.71 113.10 108.32 29.87 | OK
7.0 | Compression | _110.87 112.86 108.89 210.92 | OK | | 7.0 | Tension 112.04 113.77 110.31 29.87 | OK
8.0 | Compression | _112.39 113.01 110.87 210.92 | OK | | 80 | Tension 113.62 114.89 112.36 29.87 | OK
9.0 | Compression | _ 113.80 115.03 11257 21092 | OK | | 9.0 | Tension 115.08 116.05 114.11 29.87 | OK
10.0 | Compression | 114.90 115.97 113.83 21092 | OK | | 10.0 | Tension 116.20 117.00 115.39 29.87 | OK
11.0 | Compression | 114.62 115.67 113.57 21092 | OK | | 11.0 | Tension 115.92 116.71 115.14 29.87 | OK
12.0 | Compression | 113.20 114.36 112.04 210.92 | OK | [ 12.0 | Tension 114.49 115.38 113.60 29.87 | OK
13.0 | Compression | _111.58 112.99 110.16 210.92 | OK | | 13.0| Tension 112.83 113.97 111.69 29.87 | OK
14.0 | Compression | 109.91 11172 108.10 21092 | OK | | 14.0 | Tension 111.10 112.63 109.57 29.87 | OK
15.0 | Compression | _ 108.64 111.01 106.27 21092 | OK | | 15.0 | Tension 109.75 111.84 107.66 29.87 | OK
16.0 | Compression | 107.98 111.07 104.90 210.92 | OK | [ 16.0 | Tension 108.99 111.79 106.18 29.87 | OK
17.0 | Compression | 108.37 112.31 104.43 210.92 | OK | | 17.0| Tension 109.24 112.01 105.56 29.87 | OK
18.0 | Compression | 110.07 114.84 105.30 210.02 | OK | | 18.0 | Tension 110.78 115.29 106.26 29.87 | OK
19.0 | Compression | 113.64 118.72 108.57 21092 | OK | | 19.0 | Tension 114.02 118.99 109.04 29.87 | OK
20.0 | Compression | 119.15 123.38 114.91 21092 | OK | | 20.0 | Tension 119.27 123.44 115.10 29.87 | OK
21.0 | Compression | 126.98 126.91 127.05 210.92 | OK | [21.0| Tension 126.54 126.37 126.71 29.87 | OK
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Figura 166. Verificacion de esfuerzos a compresion y traccion en fibra inferior
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CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

3.4.12. PERDIDAS INSTANTANEAS DE CABLES DE POSTENSADO

CABLES C1
Force (After Force(Elastic Force(After All
Elem Force Immediate | Elastic Deform. Loss)/ _ Creep/Shrinkage | Relaxation Loss)/
(tonf) Loss): A Loss : B (tonf) | Force(Immediate Loss (tonf) Loss (tonf) Force(After
(tonf) Loss) Immediate Loss)
The Loss of tendon group [L1-V1-C1] at the stage of [CS1]

1.00| 130.34 118.70 0.11 1.00 -2.81 -1.04 0.91
2.00| 130.34 118.83 0.14 1.00 -2.98 -1.04 0.91
3.00| 130.34 118.98 0.16 1.00 -3.17 -1.05 0.91
4.00| 130.34 119.18 0.18 1.00 -3.37 -1.06 0.91
5.00| 130.34 119.39 0.20 1.00 -3.58 -1.07 0.92
6.00| 130.34 119.64 0.23 1.00 -3.79 -1.08 0.92
7.00| 130.34 119.91 0.25 1.00 -3.96 -1.09 0.92
8.00| 130.34 120.22 0.27 1.00 -4.12 -1.11 0.92
9.00| 130.34 120.54 0.29 1.00 -4.23 -1.12 0.92
10.00| 130.34 120.91 0.30 1.00 -4.29 -1.14 0.93
11.00| 130.34 121.28 0.30 1.00 -4.29 -1.16 0.93
12.00| 130.34 121.65 0.29 1.00 -4.22 -1.18 0.93
13.00| 130.34 121.97 0.27 1.00 -4.10 -1.19 0.94
14.00| 130.34 122.28 0.25 1.00 -3.95 -1.21 0.94
15.00| 130.34 122.53 0.22 1.00 -3.77 -1.22 0.94
16.00| 130.34 122.78 0.20 1.00 -3.57 -1.23 0.94
17.00| 130.34 122.99 0.17 1.00 -3.37 -1.24 0.94
18.00| 130.34 123.18 0.15 1.00 -3.17 -1.25 0.95
19.00| 130.34 123.33 0.13 1.00 -2.98 -1.26 0.95
20.00| 130.34 123.45 0.11 1.00 -2.82 -1.26 0.95
21.00| 130.34 123.55 0.09 1.00 -2.68 -1.27 0.95
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CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

CABLES C2
Force (After Force(Elastic Force(After All
Elem Force Immediate | Elastic Deform. Loss)/ _ Creep/Shrinkage | Relaxation Loss)/
(tonf) Loss): A Loss : B (tonf) | Force(Immediate Loss (tonf) Loss (tonf) Force(After
(tonf) Loss) Immediate Loss)
The Loss of tendon group [L1-V1-C2] at the stage of [CS1]

1.00| 130.34 121.29 0.07 1.00 -2.56 -1.16 0.93
2.00| 130.34 121.46 0.09 1.00 -2.70 -1.17 0.93
3.00| 130.34 121.67 0.11 1.00 -2.88 -1.18 0.93
4.00| 130.34 121.95 0.13 1.00 -3.10 -1.19 0.94
5.00| 130.34 122.26 0.16 1.00 -3.34 -1.21 0.94
6.00| 130.34 122.52 0.19 1.00 -3.59 -1.22 0.94
7.00| 130.34 122.10 0.22 1.00 -3.83 -1.20 0.94
8.00| 130.34 121.58 0.25 1.00 -4.03 -1.17 0.93
9.00| 130.34 121.05 0.27 1.00 -4.19 -1.15 0.93
10.00| 130.34 120.40 0.28 1.00 -4.28 -1.12 0.92
11.00| 130.34 119.78 0.28 1.00 -4.27 -1.09 0.92
12.00| 130.34 119.13 0.27 1.00 -4.17 -1.06 0.91
13.00| 130.34 118.59 0.25 1.00 -4.01 -1.03 0.91
14.00| 130.34 118.05 0.22 1.00 -3.80 -1.01 0.91
15.00| 130.34 117.61 0.19 1.00 -3.57 -0.99 0.90
16.00| 130.34 117.20 0.16 1.00 -3.32 -0.97 0.90
17.00| 130.34 116.87 0.14 1.00 -3.09 -0.95 0.90
18.00| 130.34 116.57 0.11 1.00 -2.87 -0.94 0.89
19.00| 130.34 116.35 0.10 1.00 -2.70 -0.93 0.89
20.00| 130.34 116.17 0.08 1.00 -2.56 -0.92 0.89
21.00| 130.34 116.05 0.08 1.00 -2.48 -0.91 0.89
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CONSORCIO PUENTE SINU FIA

VOLUMEN VIII ESTUDIO Y DISENO DE
ESTRUCTURAS DE PUENTES, OBRAS DE ARTE
Y OTRAS ESTRUCTURAS DE CONTENCION

Fecha: 02-09-2022

CABLES C3
Force (After Force(Elastic Force(After All
Elem Force Immediate | Elastic Deform. Loss)/ _ Creep/Shrinkage | Relaxation Loss)/
(tonf) Loss): A Loss : B (tonf) | Force(Immediate Loss (tonf) Loss (tonf) Force(After
(tonf) Loss) Immediate Loss)
The Loss of tendon group [L1-V1-C3] at the stage of [CS1]

1.00| 130.34 114.25 0.06 1.00 -2.32 -0.83 0.88
2.00| 130.34 114.48 0.08 1.00 -2.41 -0.84 0.88
3.00| 130.34 114.77 0.10 1.00 -2.58 -0.86 0.88
4.00| 130.34 115.17 0.13 1.00 -2.82 -0.88 0.88
5.00| 130.34 115.63 0.15 1.00 -3.10 -0.90 0.89
6.00| 130.34 116.21 0.19 1.00 -3.41 -0.92 0.89
7.00| 130.34 116.82 0.22 1.00 -3.70 -0.95 0.90
8.00| 130.34 117.58 0.25 1.00 -3.96 -0.98 0.90
9.00| 130.34 118.34 0.28 1.00 -4.16 -1.02 0.91
10.00| 130.34 119.27 0.29 1.00 -4.28 -1.06 0.92
11.00| 130.34 119.08 0.29 1.00 -4.27 -1.05 0.91
12.00| 130.34 118.16 0.28 1.00 -4.15 -1.01 0.91
13.00| 130.34 117.39 0.25 1.00 -3.95 -0.98 0.90
14.00| 130.34 116.64 0.22 1.00 -3.68 -0.94 0.89
15.00| 130.34 116.03 0.19 1.00 -3.39 -0.91 0.89
16.00| 130.34 115.44 0.15 1.00 -3.09 -0.89 0.89
17.00| 130.34 114.99 0.13 1.00 -2.81 -0.87 0.88
18.00| 130.34 114.58 0.10 1.00 -2.58 -0.85 0.88
19.00| 130.34 114.29 0.09 1.00 -2.41 -0.84 0.88
20.00| 130.34 114.07 0.08 1.00 -2.31 -0.83 0.88
21.00| 130.34 113.94 0.07 1.00 -2.28 -0.82 0.87
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VOLUMEN VIII ESTUDIO Y DISENO DE
CONSORCIO PUENTE SINU FIA | ESTRUCTURAS DE PUENTES, OBRAS DE ARTE | Fecha: 02-09-2022
Y OTRAS ESTRUCTURAS DE CONTENCION

3.4.13. PERDIDAS A LARGO PLAZO DE CABLES DE POSTENSADO

CABLES C1
Force (After Force (After _ Force(Elastic _ _ Force(After All
Elem Force Immediate All Loss) Elastic Deform. Loss)/ _ Creep/Shrinkage | Relaxation Loss)/
(tonf) Loss): A (tonf) Loss : B (tonf) | Force(Immediate Loss (tonf) Loss (tonf) Forc_e(After
(tonf) Loss) Immediate Loss)
The Loss of tendon group [L1-V1-C1] at the stage of [CS22]

1.00| 130.34 118.70 115.05 0.59 1.01 -12.56 -1.95 0.88
2.00| 130.34 118.83 115.26 0.83 1.01 -12.61 -1.97 0.88
3.00| 130.34 118.98 115.36 1.05 1.01 -12.73 -1.99 0.89
4.00| 130.34 119.18 115.36 1.22 1.01 -12.91 -2.01 0.89
5.00| 130.34 119.39 115.30 1.38 1.01 -13.13 -2.03 0.88
6.00| 130.34 119.64 115.18 1.51 1.01 -13.37 -2.05 0.88
7.00| 130.34 119.91 115.08 1.62 1.01 -13.59 -2.07 0.88
8.00| 130.34 120.22 114.97 1.71 1.01 -13.78 -2.10 0.88
9.00| 130.34 120.54 114.89 1.77 1.01 -13.93 -2.13 0.88
10.00| 130.34 120.91 114.83 1.81 1.01 -14.03 -2.16 0.88
11.00| 130.34 121.28 114.86 1.81 1.01 -14.02 -2.20 0.88
12.00| 130.34 121.65 114.93 1.77 1.01 -13.91 -2.24 0.88
13.00| 130.34 121.97 115.04 1.71 1.01 -13.75 -2.28 0.88
14.00| 130.34 122.28 115.16 1.62 1.01 -13.55 -2.32 0.88
15.00| 130.34 122.53 115.27 151 1.01 -13.33 -2.35 0.88
16.00| 130.34 122.78 115.36 1.37 1.01 -13.11 -2.38 0.89
17.00| 130.34 122.99 115.40 1.21 1.01 -12.90 -2.40 0.89
18.00| 130.34 123.18 115.39 1.03 1.01 -12.74 -2.42 0.89
19.00| 130.34 123.33 115.29 0.82 1.01 -12.63 -2.43 0.88
20.00| 130.34 123.45 115.08 0.57 1.00 -12.59 -2.44 0.88
21.00| 130.34 123.55 114.80 0.32 1.00 -12.61 -2.44 0.88
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CABLES C2
Force (After Force (After _ Force(Elastic _ _ Force(After All
Elem Force Immediate All Loss) Elastic Deform. Loss)/ _ Creep/Shrinkage | Relaxation Loss)/
(tonf) Loss): A (tonf) Loss : B (tonf) | Force(Immediate Loss (tonf) Loss (tonf) Forc_e(After
(tonf) Loss) Immediate Loss)
The Loss of tendon group [L1-V1-C2] at the stage of [CS22]

1.00| 130.34 121.29 115.43 0.38 1.00 -12.03 -2.23 0.89
2.00| 130.34 121.46 115.44 0.54 1.00 -12.18 -2.25 0.89
3.00| 130.34 121.67 115.43 0.73 1.01 -12.38 -2.27 0.89
4.00| 130.34 121.95 115.38 0.92 1.01 -12.63 -2.30 0.89
5.00| 130.34 122.26 115.30 1.12 1.01 -12.91 -2.32 0.88
6.00| 130.34 122.52 115.18 1.31 1.01 -13.21 -2.35 0.88
7.00| 130.34 122.10 115.06 1.47 1.01 -13.49 -2.30 0.88
8.00| 130.34 121.58 114.95 1.61 1.01 -13.74 -2.24 0.88
9.00| 130.34 121.05 114.84 1.71 1.01 -13.93 -2.18 0.88
10.00| 130.34 120.40 114.76 1.76 1.01 -14.04 -2.11 0.88
11.00| 130.34 119.78 114.76 1.76 1.01 -14.03 -2.05 0.88
12.00| 130.34 119.13 114.83 1.71 1.01 -13.89 -1.99 0.88
13.00| 130.34 118.59 114.93 1.61 1.01 -13.69 -1.94 0.88
14.00| 130.34 118.05 115.05 1.47 1.01 -13.43 -1.89 0.88
15.00| 130.34 117.61 115.16 1.31 1.01 -13.15 -1.85 0.88
16.00| 130.34 117.20 115.26 1.12 1.01 -12.87 -1.81 0.88
17.00| 130.34 116.87 115.34 0.93 1.01 -12.60 -1.79 0.88
18.00| 130.34 116.57 115.38 0.75 1.01 -12.36 -1.76 0.89
19.00| 130.34 116.35 115.40 0.57 1.00 -12.17 -1.74 0.89
20.00| 130.34 116.17 115.39 0.41 1.00 -12.02 -1.72 0.89
21.00| 130.34 116.05 115.32 0.26 1.00 -11.92 -1.71 0.88
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CABLES C3
Force (After Force (After _ Force(Elastic _ _ Force(After All
Elem Force Immediate All Loss) Elastic Deform. Loss)/ _ Creep/Shrinkage | Relaxation Loss)/
(tonf) Loss): A (tonf) Loss : B (tonf) | Force(Immediate Loss (tonf) Loss (tonf) Forc_e(After
(tonf) Loss) Immediate Loss)
The Loss of tendon group [L1-V1-C3] at the stage of [CS22]

1.00| 130.34 114.25 115.85 0.27 1.00 -11.42 -1.55 0.89
2.00| 130.34 114.48 115.83 0.43 1.00 -11.60 -1.58 0.89
3.00| 130.34 114.77 115.78 0.62 1.01 -11.84 -1.60 0.89
4.00| 130.34 115.17 115.68 0.83 1.01 -12.15 -1.64 0.89
5.00| 130.34 115.63 115.52 1.04 1.01 -12.51 -1.67 0.89
6.00| 130.34 116.21 115.34 1.25 1.01 -12.90 -1.72 0.88
7.00| 130.34 116.82 115.16 1.44 1.01 -13.28 -1.77 0.88
8.00| 130.34 117.58 114.99 1.60 1.01 -13.61 -1.84 0.88
9.00| 130.34 118.34 114.86 1.72 1.01 -13.87 -1.91 0.88
10.00| 130.34 119.27 114.78 1.78 1.01 -14.03 -2.00 0.88
11.00| 130.34 119.08 114.79 1.78 1.02 -14.02 -1.98 0.88
12.00| 130.34 118.16 114.87 1.72 1.01 -13.85 -1.89 0.88
13.00| 130.34 117.39 115.01 1.60 1.01 -13.58 -1.82 0.88
14.00| 130.34 116.64 115.19 1.44 1.01 -13.23 -1.76 0.88
15.00| 130.34 116.03 115.38 1.25 1.01 -12.86 -1.71 0.89
16.00| 130.34 115.44 115.56 1.04 1.01 -12.48 -1.66 0.89
17.00| 130.34 114.99 115.70 0.83 1.01 -12.13 -1.62 0.89
18.00| 130.34 114.58 115.81 0.63 1.01 -11.83 -1.58 0.89
19.00| 130.34 114.29 115.87 0.45 1.00 -11.58 -1.56 0.89
20.00| 130.34 114.07 115.91 0.30 1.00 -11.39 -1.54 0.89
21.00| 130.34 113.94 115.96 0.19 1.00 -11.23 -1.53 0.89
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3.4.14. ALARGAMIENTO DE CABLES DE POSTENSADO

8192

Se calcularan los alargamientos en los cables luego del tensionamiento, para el célculo de alargamientos se consideran Unicamente las

pérdidas instantaneas, utilizando la expresion:

5 PxL
AxE
Tendon Elongation Element Elongation Summation
Tendon Name Begin End Begin End Begin End
{cm) {cm) {cm) {cm) {cm) {cm)
L1-V1-C1 13.6795 0.0000 0.0586 0.0000 13.7380 0.0000
L1-V1-C2 0.0000 13.5419 0.0000 0.0579 0.0000 13.50993
L1-Vw1-C3 6.9261 6.8764 0.0528 0.0524 69789 60288
L1-Ww2-C1 13.6704 0.0000 0.0586 0.0000 13.7380 0.0000
L1-w2-C2 0.0000 13.5419 0.0000 0.0579 0.0000 13.50993
L1-W2-C3 6.8764 6.9261 0.0524 0.0523 692838 60789
L1-w3-C1 13.6795 0.0000 0.0586 0.0000 13.7380 0.0000
L1-W3-C2 0.0000 13.5419 0.0000 0.0579 0.0000 13.5003
L1-V3-C3 6.9261 6.8764 0.0528 0.0524 69789 60288
L1-v4-C1 13.6795 0.0000 0.0586 0.0000 13.7380 0.0000
L1-v4-C2 0.0000 13.5419 0.0000 0.0579 0.0000 13.50993
L1-w4-C3 6.9261 6.8764 0.0528 0.0524 69789 6.9283
L1-V5-C1 13.6704 0.0000 0.0586 0.0000 13.7380 0.0000
L1-\w5-C2 0.0000 13.5420 0.0000 0.0579 0.0000 13.5999
L1-\v5-C3 6.8764 6.9261 0.0524 0.0528 69288 69789

Figura 167. Alargamientos teoricos de cables de postensado

3.4.15. REVISION DE CAPACIDAD A FLEXION, CORTANTE Y TORSION

Se verifica la seccidn critica en el centro de la luz, es decir a 10.50 m.

DE 2021
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Se revisa la capacidad del puente teniendo en cuenta la resistencia a flexion de los cables de postensado, la capacidad del puente se tomd

como:

Donde:

A Area de acero presforzado.

ps

[ps Tensiones efectivas de presfuerzo, calculadas segun el 5.7.3.2.2)

dp

oM, = Q)*APS*FPS*(dP_

%

7)

a Profundidad del blogue de compresion del concreto, calculada como a, = f = G,

Siendo C la distancia del eje neutro a la fibra extrema a compresion.

1. Design Condition

C

Aps * fou + As* fs —A's x f's

O.85*f’c*ﬁ*b+k*Aps*€zl’—u

p

Design Code

Element

Node(l/J)

Section

AASHTO-LRFD2016

12

Composite

m Section Properties

- Gross section

Before

After

- Transformed section

Profundidad efectiva de presforzado, distancia desde la fibra extrema a compresion al centroide del acero de presfuerzo, debe
evaluarse si la seccion estd sometida a un momento positivo o negativo.

Before

After
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H (mm) 1610.0 1910.0 H | (mm) 1610.0 1910.0
B (mm) 1070.0 2840.0 B | (mm) 1070.0 2840.0
Cap | (mm) 785.2 341.9 Cz | (mm) 804.6 366.3
Czm | (mm) 824.8 1268.1 Czm | (mm) 805.4 1243.7
Czps | (mm) 641.9 Cazps | (mm) 666.3
Czms | (mm) 391.9 Czms | (mm) 416.3
Ag | (mm?) 6.759.E+05 1.256.E+06 Ag | (mm?) 7.161.E+05 1.296.E+06
ly | (mm4 2.234.E+11 5.142.E+11 ly | (mm% 2.404.E+11 5.508.E+11
St | (mmd) 2.845.E+08 6.533.E+08 St | (mm?) 2.988.E+08 6.562.E+08
So | (mmd) 2.708.E+08 1.762.E+08 Sb | (mmd) 2.985.E+08 1.933.E+08
Sts | (mm? 8.010.E+08 Sis | (mm? 7.716.E+08
Sbs | (mm? 1.312.E+09 Sbs | (mm?d 1.235.E+09
® Materials
- Concrete
e Ec £=0.20Vf 1
(MPa) (Mpa) (Mpa)
Girder 34.474 28091.2 3.083 0.800
Slab 27.579 25125.5 2.758 0.850
* B1is 0.85 in lower f'c 4ksi, the others are 0.85-0.05(f'c-4.0)=0.65
- Prestressing steel Information
‘ No. ‘ Tendon Name ?ond do Apsz Strength AP =
ype (mm) (mm?) it fou (MPa)
1 S_L1-V1-C3 Bond 1806.6 970.9 1676.9 1863.3| 196500.6
S_L1-V1-C2 Bond 1808.0 970.9 1676.9 1863.3| 196500.6
3 S_L1-vi1-C1 Bond 1809.3 970.9 1676.9 1863.3| 196500.6

* dp is Distance from extreme compression fiber to centroid of prestressing tendon.
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- Longitudinal non prestressed steel reinforcement Information.

Girder Slab Bottom for Flexure Top for Flexure Torsion
Es ‘ fy Es ‘ fy ds ‘ As ds ’ As Al
(MPa) (MPa) (MPa) (MPa) (mm) (mm?) (mm) (mm?) (mm?)
199948.0 | 4137| 1999480 | 413.7 | 1130.6| 3709.7 0.0| 0.0 3709.7

* ds or d's is Distance from extreme compression fiber to centroid of non prestressing reinforcement.

- Tranverse non prestressed steel reinforcement Information.

‘ ‘ ‘ Shear Torsion
Es fy a ’ ‘
(MPa) (MPa) (deg.) Av s At St
(mm?) (mm) (mm?) (mm)
| 199948.0 | 413.7 | 90.0 | 258.1 | 100.0| 258.1 | 100.0 |
* ais angle between longitudinal and stirrup.
m Sectional forces/stresses due to effective prestress
‘ ‘ Bond ep Apsfe(z-din Apsfe(xdin ‘ Apsfeedingp ‘
No. Tendon Name Type (mm) (kN) (kN) (kNem)
S _L1-V1-C3 Bond -1140.3 13.51 1028.36 1172.64
S _L1-vVi-C2 Bond -1141.6 8.43 1034.15 1180.61
3 S_L1-vi-C1 Bond -1143.0 3.29 1048.06 1197.90
> 25.23 3110.57 3551.14

* ep is Distance from centroid of section to centroid of tendon

2.Flexure design for a section

Hl Moment Direction : Positive
- Method of Calculation : Code
- The maximum Strength Limit Load Combination : cLCB1
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- The maximum factored moment (My) :

1) Depth of neutral axis to compression face (c).

3850.812  (kNem)

(see. 5.7.3.1)

8196

Strain

0.85f,

Axial force in concrete (compressive zone)

a=Bic Ac ac Cc=0.85f"cAc (kN) Cc(c-ac) (KNem)
121.240 103.054 292673.93 51.53 6860.92 478.30
Axial force in reinforcement steels
tensile zone compressive zone
Ts=Asfs (KN) 2Asfs(ds-c) Cs=A'sf's (kN) >A'sf's(c-d's) (kNem)
1534.64 1562.81 0.00 0.00

Axial force in tendons(Bond) by Code
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Tendon Name k fos (MPa) Tps=Apsfps  (KN) Apsfps(dp-c) (kKNem)
S L1-V1-C3 0.280 1828.25 1775.05 2991.67
S_L1-v1-C2 0.280 1828.28 1775.08 2994.06
S L1-Vi-C1 0.280 1828.30 1775.10 2996.49
b2 5325.23 8982.22
* fps = fpu(l'k C/dp) k = 2(104-fpy /fpu)
‘ ‘ Compression Force (kN) Tensile Force (kN) Tolerance
¢ (mm)
Co Cs T Tos (cm
| 121.240 | 6860.92 0.00 1534.64 5325.23|  1.00015
2) Flexural resistance
= Nominal resistance(Mn). (see.5.7.3.2)
Mn = > Asfs(ds-c)+ZApsfps(dp-c)+Cec(c-ac)+ZA'sf's(c-d's) = 11023.32 (KNem)
= Resistance factor(®).
dt = 1860.0 (mm)
£t = 0.003(dv/c-1) = 0.04302 : Net tensile strain in the extreme tension steel
) = 1.00 : Tension Controlled Range, 0.005 <¢;
= Factored resistance(M; = ®Mn)
Mr = 11023.32 (kNem) > Mu = 3850.81 (kNem) OK
3) Minimum reinforcement
= Judgement (see.5.7.3.3.2)
M = 11023.32 (kNem) 2 1.33Mu = 5121.58 (kNem)
No check.
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Il Moment Direction : Negative
- Method of Calculation : Code
- The maximum Strength Limit Load Combination : cLCB3

- The maximum factored moment (Mu) : 0.000  (kNem)

1) Depth of neutral axis to compression face (c).

(see. 5.7.3.1)
Axial force in concrete (compressive zone)
c a=Bic Ac ac Cc=0.85f'cAc (KN) Cc(c-ac) (KNem)
206.808 175.787 124808.54 87.89 2925.78 347.92
Axial force in reinforcement steels
tensile zone compressive zone
Ts=Asfs (kN) 2 Asfs(ds-c) Cs=A'sf's (kN) ZA'sf's(c-d's) (kNem)
1014.19 932.69 434.06 65.43
‘ No | Axial force in tendons(Bond) by Code
Tendon Name k fos (MPa) Tps=Apsfps  (KN) Apsfps(dp-c) (KNem)
S L1-V1-C3 0.280 819.41 795.56 -82.30
S_L1-V1-C2 0.280 805.83 782.38 -81.97
3 S L1-Vi-C1 0.280 791.74 768.70 -81.57
> 2346.64 -245.84
* fos = fou(1-k c/dp) k = 2(1.04-foyffon)
‘ ‘ Compression Force (kN) Tensile Force (kN) Tolerance
¢ (mm) (o Cs Ts T (CIT)
‘ 206.808 ‘ 2925.78 434.06 1014.19 2346.64 0.99970

2) Flexural resistance
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= Nominal resistance(Mn). (see. 5.7.3.2)
Mn = ZAsfs(ds'C)"'ZApsfps(dp-C)+Cc(C-aC)+ZAlsfls(C-d's) = 1100.20 (kN-m)

= Resistance factor(®).

dt = 1560.0 (mm)
€t = 0.003(dv/c-1) = 0.01963 : Net tensile strain in the extreme tension steel
O] = 1.00 : Tension Controlled Range, 0.005 <gt

* Factored resistance(Mr = ®My)

Mr = 1100.20 (kNem) > Mu = 0.00 (kNem) OK
3) Minimum reinforcement
= Judgement (see.5.7.3.3.2)
Mr = 1100.20 (kNem) 2 1.33Mu = 0.00 (kNem)
No check.
3.Shear design for a section
® Maximum Shear
- Section type : Nonsegmental-Solid
- The Strength Limit Load Combination : cLCB1
- The factored Shear force : Vu = 154.34 (kN)
- Factored moment : Mu = 3850.81 (kNem)
- Factored axial force : Nu = -3230.52 (kN)
- Resistance factor for shear : O] = 0.90
- Component of prestressing force
in direction of the shear force : Vp = 2 ApsTe(z-din = 25.23 (kN)
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1) Effective depth

-

by = 220.0 (mm) : Effective web width
Apsfpsdp+Asfsds . .
de = = 1658.4 (mm) : Effective depth for Bending
Apsfps+Asfs
Mn .
dv = Max [ , 0.9de , 0.72h ] : Effective depth for shear
ApsfpstAsfs
= Max [ 1606.9 14926 1375.2 ]

= 1606.931 (mm)

2) Maximum spacing for transverse reinforcement (Smax)

= Shear stress on concrete (u).

Vu = [ Vu - DVp| =

0.41 (MPa)
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