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Consolidación alrededor de columnas de grava
 Influencia de la deformación de la columna

Hoja para el cálculo de la "celda unidad"
Un único esalón instantáneo de carga
Las columnas alcanzan un estrato rígido
Tensiones a una profundidad z. La profunidad media es bastante representativa

dc 0.7 m Es 2000 kN/m2 Ec 30000 kN/m2

separación 2 m νs 0.33 νc 0.33
Malla Triangular cv 1.E-03 m2/día γ'c 10 kN/m3

z 5 m γ's 10 kN/m3 Φc 40 º
L 10 m k0s 0.6 ψc 10 º

pa 100 kN/m2

Parámetros intermedios

dl 2.1 m Gs 751.88 kN/m2 Gc 11278.20 kN/m2

Ac 0.38 m2 λs 1459.53 kN/m2 λc 21892.97 kN/m2

Al 3.46 m2 Em,s 2963.29 kN/m2 kac 0.2174
ar 0.11 kψc 0.7041
N 3

Caso elástico

H 294781.1
F 0.2979

(Tensión T & Ef. [kPa], s [mm]) (Tensión total [kPa], s [mm]) (Tensión T & Ef. [kPa], s [mm])
Columna Suelo Columna Suelo Columna Suelo

εz εz εz

srcs srcs srcs

σrcs 30.00 30.00 σrcs 99.83 99.83 σrcs 34.22 34.22
σrsl 30.00 σrsl 101.92 σrsl 27.01
σθcs 30.00 30.00 σθcs 99.83 104.53 σθcs 34.22 18.01
σθsl 30.00 σθsl 102.44 σθsl 25.21
σz 50.00 50.00 σz 76.31 102.96 σz 504.89 49.39
σoct 36.67 36.67 σoct 91.99 102.44 σoct 191.11 33.87
εv - - εv 0.00313 0.00000 εv 0.00650 0.01727
u - - u 0.00 102.44 u 0.00 0.00

Estado inicial no incluido Estado inicial no incluido

cv
zre/cv 2.00 SCF*u 0.74 Asiento sin drenaje 3 mm

SCF*e 10.22 Asiento sin columnas 337 mm
ku 1.03 Asiento con columna elástica 161 mm
ke 0.12 nelástico 2.10
SCF* sin tensiones iniciales Asiento en superficie
ku, ke: relación entre tensiones
radiales y verticales
(sin drenaje y elástico final)

Columna

0.01608
1.68

Estado final sin plastificación

Carga aplicada

0.00035
-0.49

Geometría Suelo

Carga sin drenajeEstado inicial

-
-

Datos

Geometría Suelo Columna
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Caso plástico

Uy
e 0.64 Sí

uy 36.41
J 3053.495

(Tensión efectiva [kPa], s[mm]) (Tensión efectiva [kPa], s[mm]) (Tensión T & Ef. [kPa], s [mm])
Columna Suelo Columna Suelo Columna Suelo

εz ∆εz εz

srcs ∆srcs srcs

σrcs 87.53 51.13 ∆σrcs -1.24 35.17 σrcs 86.30 86.30
σrsl 47.23 ∆σrsl 22.87 σrsl 70.10
σθcs 87.53 42.35 ∆σθcs -1.24 7.50 σθcs 86.30 49.85
σθsl 46.25 ∆σθsl 19.80 σθsl 66.05
σz 402.57 82.02 ∆σz -5.68 37.12 σz 396.88 119.14
σoct 192.54 58.50 ∆σoct -2.72 26.60 σoct 189.83 85.10
εv 0.00530 0.01113 ∆εv -0.00484 0.01356 εv 0.00046 0.02470
u 0.00 36.41 ∆u 0.00 -36.41 u 0.00 0.00
Estado inicial no incluido Estado inicial no incluido

cv
zrp/cv 0.91 SCF 3.33 Asiento sin columnas 337 mm

SCF* 5.02 Asiento con columnas 220 mm
kfinal 0.2174 n 1.53
SCF* sin tensiones iniciales Asiento en superficie. z debe ser igual a L/2

3.770690.91

Instante de plastificación Incremento plástico

0.01152
2.86

Plastificación

0.01049

Estado final

0.02201
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Consolidación alrededor de columnas de grava
 Influencia de la deformación de la columna

Hoja para calcular la evolución de las magnitudes con el tiempo
La solución de referencia es la de Barron/Hansbo sin remoldeo ni permeabilidad finita del dren
Sólo drenaje radial

Parámetros intermedios de la consolidación

f(ar) 0.514
Tr,y 0.03319
tr,y 146.4 días

Evolución de las diferentes magnitudes
(a la profunidad z)

t    Tr u εz σzc         σzs   σ'zs    SCF
[días] [kPa] [kPa] [kPa] [kPa]

0 0.00000 102.44 0.00035 76.31 102.96 0.52 0.74
2 0.00045 101.00 0.00057 82.32 102.21 1.21 0.81
4 0.00091 99.58 0.00079 88.26 101.47 1.88 0.87
6 0.00136 98.19 0.00100 94.10 100.74 2.55 0.93
8 0.00181 96.81 0.00121 99.87 100.02 3.21 1.00
10 0.00227 95.45 0.00142 105.55 99.31 3.86 1.06
12 0.00272 94.11 0.00163 111.16 98.61 4.50 1.13
14 0.00317 92.79 0.00183 116.68 97.91 5.13 1.19
16 0.00363 91.49 0.00203 122.13 97.23 5.75 1.26
18 0.00408 90.20 0.00223 127.50 96.56 6.36 1.32
20 0.00454 88.94 0.00242 132.80 95.90 6.96 1.38
22 0.00499 87.69 0.00261 138.02 95.25 7.56 1.45
24 0.00544 86.46 0.00280 143.17 94.60 8.15 1.51
26 0.00590 85.25 0.00299 148.24 93.97 8.72 1.58
28 0.00635 84.05 0.00317 153.25 93.34 9.30 1.64
30 0.00680 82.87 0.00335 158.18 92.73 9.86 1.71
32 0.00726 81.71 0.00353 163.05 92.12 10.41 1.77
34 0.00771 80.56 0.00371 167.85 91.52 10.96 1.83
36 0.00816 79.43 0.00388 172.58 90.93 11.50 1.90
38 0.00862 78.31 0.00405 177.24 90.34 12.03 1.96
40 0.00907 77.22 0.00422 181.84 89.77 12.55 2.03
42 0.00952 76.13 0.00439 186.37 89.20 13.07 2.09
44 0.00998 75.06 0.00455 190.84 88.64 13.58 2.15
46 0.01043 74.01 0.00471 195.25 88.09 14.08 2.22
48 0.01088 72.97 0.00487 199.60 87.55 14.58 2.28
50 0.01134 71.95 0.00503 203.88 87.01 15.07 2.34
52 0.01179 70.94 0.00518 208.10 86.49 15.55 2.41
54 0.01224 69.94 0.00534 212.27 85.97 16.02 2.47
56 0.01270 68.96 0.00549 216.38 85.45 16.49 2.53
58 0.01315 67.99 0.00564 220.43 84.95 16.95 2.59
60 0.01361 67.04 0.00578 224.42 84.45 17.41 2.66
62 0.01406 66.10 0.00593 228.35 83.96 17.86 2.72
64 0.01451 65.17 0.00607 232.23 83.47 18.30 2.78
66 0.01497 64.26 0.00621 236.06 82.99 18.74 2.84

Estado inicial no incluido
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Consolidación alrededor de columnas de grava
 Influencia de la deformación de la columna

Hoja para calcular la evolución del asiento en superficie con el tiempo
La solución de referencia es la de Barron/Hansbo sin remoldeo ni permeabilidad finita del dren
Integración analítica de la deformación vertical

Fase A (zc<0): toda la columna es elástica
Fase B (0<zc<L): la parte superior de la columna (z<zc) ha plastificado y el resto (z>zc) no
Fase C (zc>L): toda la columna ha plastificado

Parámetros intermedios de integración

λep 0.45
η 17.59 kN/m3

κu -382.78 kPa
κe

f 347.54 kPa
P(L) 0.64
Q(L) -5.65 m

Asiento en superficie

t Tr Ue
y zc Fase P(zc) Q(zc) sz

[días] [m] [m] [mm]
0 0.00000 0.00 -21.76 A 0.26 18.32 3
2 0.00045 0.01 -21.17 A 0.27 17.74 6
4 0.00091 0.03 -20.60 A 0.28 17.18 8
6 0.00136 0.04 -20.03 A 0.28 16.62 10
8 0.00181 0.05 -19.48 A 0.29 16.08 12

10 0.00227 0.07 -18.92 A 0.30 15.55 14
12 0.00272 0.08 -18.38 A 0.30 15.03 16
14 0.00317 0.09 -17.85 A 0.31 14.52 18
16 0.00363 0.11 -17.32 A 0.32 14.02 20
18 0.00408 0.12 -16.80 A 0.32 13.53 22
20 0.00454 0.13 -16.29 A 0.33 13.06 24
22 0.00499 0.14 -15.78 A 0.33 12.59 26
24 0.00544 0.16 -15.28 A 0.34 12.13 28
26 0.00590 0.17 -14.79 A 0.35 11.69 30
28 0.00635 0.18 -14.30 A 0.35 11.25 32
30 0.00680 0.19 -13.83 A 0.36 10.82 34
32 0.00726 0.20 -13.36 A 0.36 10.40 35
34 0.00771 0.21 -12.89 A 0.37 10.00 37
36 0.00816 0.22 -12.43 A 0.37 9.59 39
38 0.00862 0.24 -11.98 A 0.38 9.20 41
40 0.00907 0.25 -11.54 A 0.39 8.82 42
42 0.00952 0.26 -11.10 A 0.39 8.45 44
44 0.00998 0.27 -10.66 A 0.40 8.08 46
46 0.01043 0.28 -10.24 A 0.40 7.72 47
48 0.01088 0.29 -9.82 A 0.41 7.37 49
50 0.01134 0.30 -9.40 A 0.41 7.03 50
52 0.01179 0.31 -8.99 A 0.42 6.69 52
54 0.01224 0.32 -8.59 A 0.42 6.36 53
56 0.01270 0.33 -8.19 A 0.43 6.04 55
58 0.01315 0.34 -7.80 A 0.43 5.73 56
60 0.01361 0.35 -7.41 A 0.43 5.42 58
62 0.01406 0.35 -7.03 A 0.44 5.12 59
64 0.01451 0.36 -6.65 A 0.44 4.82 61
66 0.01497 0.37 -6.28 A 0.45 4.53 62
68 0.01542 0.38 -5.92 A 0.45 4.25 63
70 0.01587 0.39 -5.56 A 0.46 3.98 65
72 0.01633 0.40 -5.20 A 0.46 3.71 66
74 0.01678 0.41 -4.85 A 0.47 3.44 68
76 0.01723 0.42 -4.51 A 0.47 3.18 69
78 0.01769 0.42 -4.17 A 0.47 2.93 70
80 0.01814 0.43 -3.83 A 0.48 2.68 71  
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Tabla de resultados 

Presión intersticial, u, en kPa. 
 

Fecha - Hora PZ01_1 PZ01_2 PZ02_1 PZ02_2 PZ03_1 PZ03_2 
15:59:00 47 17 44 16 40 16 
15:59:10 47 17 44 16 40 16 
15:59:20 47 17 44 16 40 16 
15:59:30 47 17 44 16 40 16 
15:59:40 47 17 44 16 40 16 
15:59:50 47 17 44 16 40 16 
16:00:00 47 17 44 16 40 16 
16:00:10 47 17 44 16 40 16 
16:00:20 47 17 44 16 40 16 
16:00:30 47 17 44 16 40 16 
16:00:40 47 17 44 16 40 16 
16:00:50 47 17 44 16 40 16 
16:01:00 47 17 44 16 40 16 
16:01:10 47 17 44 16 40 16 
16:01:20 47 17 44 16 40 16 
16:01:30 47 17 44 16 40 16 
16:01:40 47 17 44 16 40 16 
16:01:50 47 17 44 16 40 16 
16:02:00 47 17 44 16 40 16 
16:02:10 47 17 44 16 40 16 
16:02:20 47 17 44 16 40 16 
16:02:30 47 17 44 16 40 16 
16:02:40 47 17 44 16 40 16 
16:02:50 47 17 44 16 40 16 
16:03:00 47 17 44 16 40 16 
16:03:10 47 17 44 16 40 16 
16:03:20 47 17 44 16 40 16 
16:03:30 47 17 44 16 40 16 
16:03:40 47 17 44 16 40 16 
16:03:50 47 17 44 16 40 16 
16:04:00 47 17 44 16 40 16 
16:04:10 47 17 44 16 40 16 
16:04:20 47 17 44 16 40 16 
16:04:30 47 17 44 16 40 16 
16:04:40 47 17 44 16 40 16 
16:04:50 47 17 44 16 40 16 
16:05:00 47 17 44 16 40 16 
16:05:10 47 17 44 16 40 16 
16:05:20 47 17 44 16 40 16 
16:05:30 47 17 44 16 40 16 
16:05:40 47 17 44 16 40 16 
16:05:50 47 17 44 16 40 16 
16:06:00 47 17 44 16 40 16 
16:06:10 47 17 44 16 40 16 
16:06:20 47 17 44 16 40 16 
16:06:30 47 17 44 16 40 16 
16:06:40 47 17 44 16 40 16 
16:06:50 47 17 44 16 40 16 
16:07:00 47 17 44 16 40 16 
16:07:10 47 17 44 16 40 16 
16:07:20 47 17 44 16 40 16 
16:07:30 47 17 44 16 40 16 
16:07:40 47 17 44 16 40 16 
16:07:50 47 17 44 16 40 16 
16:08:00 47 17 44 16 40 16 
16:08:10 47 17 44 16 40 16 
16:08:20 47 17 44 16 40 16 
16:08:30 47 17 44 16 40 16 
16:08:40 47 17 44 16 40 16 
16:08:50 47 17 44 16 40 16 
16:09:00 47 17 44 16 40 16 
16:09:10 47 17 44 16 40 16 
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Fecha - Hora PZ01_1 PZ01_2 PZ02_1 PZ02_2 PZ03_1 PZ03_2 
16:09:20 47 17 44 16 40 16 
16:09:30 47 17 44 16 40 16 
16:09:40 47 17 44 16 40 16 
16:09:50 47 17 44 16 40 16 
16:10:00 47 17 44 16 40 16 
16:10:10 47 17 44 16 40 16 
16:10:20 46 43 44 19 39 26 
16:10:30 55 46 49 22 50 29 
16:10:40 52 24 48 20 45 24 
16:10:50 54 32 48 22 48 28 
16:11:00 53 26 48 21 46 23 
16:11:10 53 23 47 20 45 20 
16:11:20 55 22 47 19 45 20 
16:11:30 69 21 50 19 48 20 
16:11:40 70 20 50 19 49 19 
16:11:50 49 20 48 19 47 20 
16:12:00 51 19 47 19 45 18 
16:12:10 75 19 51 19 50 19 
16:12:20 62 20 50 19 49 19 
16:12:30 46 18 46 18 42 18 
16:12:40 47 18 45 17 41 17 
16:12:50 48 18 45 17 41 17 
16:13:00 47 18 45 17 41 17 
16:13:10 58 18 47 18 46 18 
16:13:20 50 19 46 18 43 18 
16:13:30 50 18 46 18 43 18 
16:13:40 55 18 46 18 43 18 
16:13:50 48 18 45 18 42 18 
16:14:00 51 19 46 18 43 18 
16:14:10 53 18 46 18 42 19 
16:14:20 50 18 46 18 42 17 
16:14:30 49 18 45 17 41 17 
16:14:40 49 18 45 17 41 17 
16:14:50 49 18 45 17 41 17 
16:15:00 49 19 45 17 42 18 
16:15:10 49 19 45 18 41 18 
16:15:20 50 19 45 18 42 18 
16:15:30 48 20 45 18 41 19 
16:15:40 49 21 45 18 43 20 
16:15:50 50 21 46 18 42 20 
16:16:00 49 21 46 18 42 19 
16:16:10 49 19 46 18 42 18 
16:16:20 49 18 45 18 41 18 
16:16:30 49 18 46 17 41 18 
16:16:40 48 18 45 18 41 19 
16:16:50 49 19 45 18 41 18 
16:17:00 48 24 46 18 42 20 
16:17:10 50 22 46 19 42 20 
16:17:20 49 22 46 19 42 20 
16:17:30 49 22 46 19 42 20 
16:17:40 49 25 46 19 42 21 
16:17:50 50 20 46 19 42 19 
16:18:00 49 19 46 18 42 19 
16:18:10 49 19 46 18 42 18 
16:18:20 49 19 45 18 41 18 
16:18:30 49 18 45 18 41 18 
16:18:40 49 18 45 17 41 18 
16:18:50 48 18 45 17 41 18 
16:19:00 48 22 45 18 41 18 
16:19:10 48 20 46 18 42 20 
16:19:20 49 20 45 18 42 20 
16:19:30 49 21 46 18 42 19 
16:19:40 49 21 46 18 42 19 
16:19:50 49 21 45 18 42 19 
16:20:00 49 20 46 18 42 19 
16:20:10 49 19 46 18 42 18 
16:20:20 49 19 45 18 41 18 
16:20:30 49 18 45 18 41 18 
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Fecha - Hora PZ01_1 PZ01_2 PZ02_1 PZ02_2 PZ03_1 PZ03_2 
16:20:40 49 19 46 18 42 18 
16:20:50 48 18 45 17 41 18 
16:21:00 48 18 45 17 41 18 
16:21:10 48 18 45 17 41 18 
16:21:20 48 18 45 17 41 18 
16:21:30 48 18 45 17 41 17 
16:21:40 48 18 45 17 41 18 
16:21:50 49 18 45 17 41 18 
16:22:00 48 18 45 17 41 17 
16:22:10 48 18 45 17 41 17 
16:22:20 48 18 45 17 41 17 
16:22:30 47 17 45 17 41 17 
16:22:40 48 17 45 17 40 17 
16:22:50 48 18 45 17 41 17 
16:23:00 48 17 45 17 41 17 
16:23:10 48 17 45 17 41 17 
16:23:20 48 17 45 17 41 17 
16:23:30 48 17 45 17 41 17 
16:23:40 48 17 45 17 41 17 
16:23:50 48 17 45 17 41 17 
16:24:00 48 17 45 17 41 17 
16:24:10 48 17 45 17 41 17 
16:24:20 48 17 45 17 41 17 
16:24:30 48 17 45 17 41 17 
16:24:40 48 17 45 17 41 17 
16:24:50 48 17 45 17 41 17 
16:25:00 48 17 45 17 41 17 
16:25:10 48 18 45 18 43 24 
16:25:20 49 19 46 19 45 30 
16:25:30 50 21 47 21 49 36 
16:25:40 50 20 47 20 45 25 
16:25:50 49 19 46 19 42 34 
16:26:00 51 22 48 22 55 32 
16:26:10 49 21 46 20 46 43 
16:26:20 51 23 48 22 64 43 
16:26:30 51 19 48 20 45 63 
16:26:40 51 22 48 21 62 35 
16:26:50 51 21 48 21 61 30 
16:27:00 50 26 45 20 51 45 
16:27:10 54 22 51 22 76 32 
16:27:20 58 22 53 21 98 27 
16:27:30 59 21 55 21 139 26 
16:27:40 52 21 49 21 94 26 
16:27:50 55 21 53 21 87 26 
16:28:00 52 20 50 21 61 23 
16:28:10 49 20 46 20 47 21 
16:28:20 49 19 46 19 48 21 
16:28:30 49 19 46 19 48 20 
16:28:40 53 19 48 19 93 23 
16:28:50 53 20 49 20 118 23 
16:29:00 54 20 50 20 127 22 
16:29:10 53 20 49 20 106 22 
16:29:20 52 19 47 19 103 21 
16:29:30 50 19 47 19 98 21 
16:29:40 51 19 47 19 94 21 
16:29:50 50 19 47 19 89 21 
16:30:00 51 19 47 19 91 21 
16:30:10 50 19 46 19 92 20 
16:30:20 49 19 46 19 87 21 
16:30:30 50 19 46 18 80 20 
16:30:40 49 19 46 18 76 19 
16:30:50 49 18 46 18 73 19 
16:31:00 49 19 46 18 74 18 
16:31:10 49 19 46 18 81 20 
16:31:20 49 19 46 18 83 22 
16:31:30 49 19 46 18 78 22 
16:31:40 49 19 46 18 74 25 
16:31:50 49 19 46 18 69 23 



Apéndice C 

 
406 

Fecha - Hora PZ01_1 PZ01_2 PZ02_1 PZ02_2 PZ03_1 PZ03_2 
16:32:00 50 19 46 18 69 21 
16:32:10 49 18 46 18 66 20 
16:32:20 49 18 46 18 63 19 
16:32:30 49 18 46 18 62 19 
16:32:40 49 19 46 18 62 19 
16:32:50 48 18 46 18 66 23 
16:33:00 49 18 46 18 60 21 
16:33:10 49 18 46 18 59 21 
16:33:20 49 18 46 18 58 22 
16:33:30 49 19 46 19 61 26 
16:33:40 49 19 46 19 57 26 
16:33:50 49 19 46 19 55 24 
16:34:00 49 19 46 19 57 22 
16:34:10 49 18 46 18 56 20 
16:34:20 49 18 46 18 55 19 
16:34:30 49 18 46 18 54 19 
16:34:40 48 19 46 18 56 21 
16:34:50 48 18 45 18 50 21 
16:35:00 49 18 46 18 52 20 
16:35:10 49 18 46 18 54 22 
16:35:20 49 18 45 18 51 20 
16:35:30 49 18 45 18 51 19 
16:35:40 49 18 45 18 50 19 
16:35:50 49 17 45 17 53 18 
16:36:00 48 18 45 17 51 18 
16:36:10 48 18 45 17 50 18 
16:36:20 48 18 45 17 50 18 
16:36:30 48 18 45 17 49 18 
16:36:40 48 18 45 17 47 20 
16:36:50 48 18 45 18 47 19 
16:37:00 49 18 45 18 48 20 
16:37:10 48 18 45 18 48 20 
16:37:20 48 18 45 18 47 21 
16:37:30 48 18 45 18 46 20 
16:37:40 49 18 46 18 48 19 
16:37:50 49 18 45 18 47 19 
16:38:00 48 18 45 17 47 18 
16:38:10 48 18 45 17 46 18 
16:38:20 48 18 45 17 46 18 
16:38:30 48 17 45 17 45 18 
16:38:40 48 18 45 17 45 19 
16:38:50 48 18 45 17 45 19 
16:39:00 48 18 45 18 44 20 
16:39:10 48 18 45 18 45 19 
16:39:20 48 18 45 18 44 19 
16:39:30 49 18 45 18 45 19 
16:39:40 48 18 45 17 45 18 
16:39:50 48 18 45 17 45 18 
16:40:00 48 18 45 17 44 18 
16:40:10 48 17 45 17 45 18 
16:40:20 48 17 45 17 42 18 
16:40:30 48 17 45 17 43 18 
16:40:40 48 18 45 17 43 18 
16:40:50 48 18 45 17 44 18 
16:41:00 48 17 45 17 43 18 
16:41:10 48 17 45 17 43 17 
16:41:20 48 17 45 17 43 17 
16:41:30 48 17 45 17 43 17 
16:41:40 48 17 45 17 43 17 
16:41:50 48 17 45 17 43 17 
16:42:00 48 17 45 17 43 17 
16:42:10 48 17 45 17 43 17 
16:42:20 48 17 45 17 43 17 
16:42:30 48 17 45 17 43 17 
16:42:40 48 17 45 17 43 17 
16:42:50 48 17 45 17 43 17 
16:43:00 48 17 45 17 43 17 
16:43:10 48 17 45 17 42 17 



Lecturas de los piezómetros durante la instalación de las columnas. Variante de Sueca 

 
407

Fecha - Hora PZ01_1 PZ01_2 PZ02_1 PZ02_2 PZ03_1 PZ03_2 
16:43:20 48 17 45 17 42 17 
16:43:30 48 17 45 17 41 17 
16:43:40 48 17 45 17 42 17 
16:43:50 48 17 45 17 42 17 
16:44:00 48 17 45 17 42 17 
16:44:10 48 17 45 17 42 17 
16:44:20 48 17 45 17 42 17 
16:44:30 48 17 45 17 42 17 
16:44:40 48 17 45 17 42 17 
16:44:50 48 17 45 17 42 17 
16:45:00 48 17 45 17 42 17 
16:45:10 48 17 45 17 42 17 
16:45:20 48 17 45 17 42 17 
16:45:30 48 17 45 17 42 17 
16:45:40 48 17 45 17 42 17 
16:45:50 48 17 45 17 42 17 
16:46:00 48 18 45 18 42 23 
16:46:10 49 21 48 24 47 39 
16:46:20 50 21 48 22 48 31 
16:46:30 49 20 47 21 46 26 
16:46:40 49 19 47 20 44 23 
16:46:50 49 19 47 21 45 23 
16:47:00 49 19 47 20 45 22 
16:47:10 49 19 47 19 44 21 
16:47:20 49 19 46 19 43 21 
16:47:30 49 19 46 19 44 25 
16:47:40 50 21 49 22 50 34 
16:47:50 50 20 48 21 53 30 
16:48:00 50 20 49 21 54 28 
16:48:10 50 20 48 21 50 28 
16:48:20 50 20 49 21 53 28 
16:48:30 50 22 48 21 55 29 
16:48:40 51 20 49 20 58 25 
16:48:50 53 20 53 21 94 24 
16:49:00 57 21 59 22 135 25 
16:49:10 58 21 54 22 106 27 
16:49:20 52 20 49 21 97 23 
16:49:30 51 20 49 20 101 24 
16:49:40 50 20 48 20 98 24 
16:49:50 50 19 48 19 75 22 
16:50:00 49 19 46 19 57 20 
16:50:10 49 19 46 19 56 20 
16:50:20 49 18 46 18 66 20 
16:50:30 50 19 47 19 90 20 
16:50:40 50 19 47 19 93 20 
16:50:50 50 19 47 19 94 20 
16:51:00 51 19 47 19 101 20 
16:51:10 50 19 48 19 104 20 
16:51:20 51 19 48 19 103 21 
16:51:30 51 19 47 19 97 20 
16:51:40 50 19 47 19 93 24 
16:51:50 49 19 47 19 92 25 
16:52:00 49 19 47 19 88 24 
16:52:10 50 19 47 19 80 20 
16:52:20 49 18 46 18 75 20 
16:52:30 49 18 46 18 71 19 
16:52:40 49 18 46 18 71 19 
16:52:50 49 18 46 18 77 20 
16:53:00 49 19 46 19 76 23 
16:53:10 49 18 46 19 79 23 
16:53:20 49 19 47 19 74 27 
16:53:30 49 19 47 20 75 26 
16:53:40 49 20 47 20 70 26 
16:53:50 50 20 47 20 71 30 
16:54:00 49 20 47 20 67 27 
16:54:10 50 19 47 19 68 22 
16:54:20 49 19 46 19 65 21 
16:54:30 49 18 46 18 63 21 



Apéndice C 

 
408 

Fecha - Hora PZ01_1 PZ01_2 PZ02_1 PZ02_2 PZ03_1 PZ03_2 
16:54:40 49 18 46 18 62 20 
16:54:50 49 19 46 18 61 22 
16:55:00 49 19 46 19 60 24 
16:55:10 49 19 46 19 59 23 
16:55:20 49 18 46 18 58 21 
16:55:30 49 18 46 18 59 18 
16:55:40 49 18 46 18 58 18 
16:55:50 49 18 46 18 56 19 
16:56:00 48 18 46 18 54 23 
16:56:10 49 18 46 18 55 21 
16:56:20 49 18 46 18 54 22 
16:56:30 49 18 46 19 55 25 
16:56:40 49 19 46 19 53 24 
16:56:50 49 19 46 19 53 25 
16:57:00 49 19 47 19 55 22 
16:57:10 49 18 46 18 54 21 
16:57:20 49 18 46 18 53 20 
16:57:30 49 18 46 18 52 20 
16:57:40 49 18 46 18 52 19 
16:57:50 49 18 46 18 51 19 
16:58:00 49 18 46 18 51 21 
16:58:10 49 18 46 18 50 21 
16:58:20 49 18 46 19 49 23 
16:58:30 49 19 46 19 50 24 
16:58:40 49 19 47 20 50 26 
16:58:50 49 19 47 20 50   
16:59:00 49 20 47 20 49   
16:59:10 49 19 47 20 51   
16:59:20 49 19 46 19 51   
16:59:30 49 18 46 18 50   
16:59:40 49 18 46 18 49   
16:59:50 49 18 46 18 49   
17:00:00 49 18 46 18 47   
17:00:10 49 18 46 18 47   
17:00:20 49 18 46 19 47   
17:00:30 49 19 46 19 46   
17:00:40 49 18 46 18 46   
17:00:50 49 19 46 19 46   
17:01:00 49 19 46 19 46   
17:01:10 49 18 46 19 48   
17:01:20 49 18 46 18 49   
17:01:30 49 18 46 18 48   
17:01:40 49 18 46 18 47   
17:01:50 49 18 45 18 46   
17:02:00 48 18 46 18 47   
17:02:10 48 18 45 17 45   
17:02:20 48 18 46 18 46   
17:02:30 48 18 45 17 45   
17:02:40 48 18 45 17 45   
17:02:50 48 18 45 17 45   
17:03:00 48 17 45 17 45   
17:03:10 48 17 45 17 44   
17:03:20 48 17 45 17 44   
17:03:30 48 17 45 17 44   
17:03:40 48 17 45 17 44   
17:03:50 48 17 45 17 44   
17:04:00 48 17 45 17 44   
17:04:10 48 17 45 17 44   
17:04:20 48 17 45 17 44   
17:04:30 48 17 45 17 44   
17:04:40 48 17 45 17 43   
17:04:50 48 17 45 17 43   
17:05:00 48 17 45 17 43   
17:05:10 48 17 45 17    
17:05:20 48 17 45 17    
17:05:30 48 17 45 17    
17:05:40 48 17 45 17    
17:05:50 48 17 45 17   



Lecturas de los piezómetros durante la instalación de las columnas. Variante de Sueca 

 
409

Fecha - Hora PZ01_1 PZ01_2 PZ02_1 PZ02_2 PZ03_1 PZ03_2 
17:06:00 48 17 45 17     
17:06:10 48 17 45 17     
17:06:20 48 17 45 17     
17:06:30 48 17 45 17     
17:06:40 48 17 45 17     
17:06:50 48 17 45 17     
17:07:00 48 17 45 17     
17:07:10 48 17 45 17     
17:07:20 49 20 50 44     
17:07:30 51 22 51 27     
17:07:40 50 21 49 24     
17:07:50 50 21 49 24     
17:08:00 50 21 49 23     
17:08:10 50 20 48 22     
17:08:20 50 20 48 21     
17:08:30 50 20 48 22     
17:08:40 53 25 65 38     
17:08:50 52 24 55 28     
17:09:00 53 23 61 28     
17:09:10 53 24 54 26     
17:09:20 53 22 59 26     
17:09:30 57 23 92 26     
17:09:40 60 23 116 25     
17:09:50 61 24 90 26     
17:10:00 55 23 57 24     
17:10:10 52 22 51 23     
17:10:20 49 20 44 20     
17:10:30 50 19 46 19     
17:10:40 49 19 47 19     
17:10:50 54 20 118 22     
17:11:00 58 22 65 24     
17:11:10 52 20 55 21     
17:11:20 52 20 51 21     
17:11:30 52 20 51 21     
17:11:40 51 20 51 21     
17:11:50 51 20 51 21     
17:12:00 51 19 53 21     
17:12:10 51 21 50 25     
17:12:20 50 20 52 22     
17:12:30 51 21 50 21     
17:12:40 50 19 48 20     
17:12:50 50 19 48 20     
17:13:00 50 19 48 19     
17:13:10 49 19 49 22     
17:13:20 50 20 50 22     
17:13:30 50 20 49 22     
17:13:40 50 21 51 25     
17:13:50 50 22 50 25     
17:14:00 50 21 51 27     
17:14:10 51 22 50 26     
17:14:20 51 21 50 22     
17:14:30 50 20 49 21     
17:14:40 50 20 48 20     
17:14:50 50 19 48 20     
17:15:00 49 19 47 23     
17:15:10 50 21 50 26     
17:15:20 50 22 50 26     
17:15:30 50 21 51 32     
17:15:40 51 22 51 29     
17:15:50 50 22 50 29     
17:16:00 51 22 50 25     
17:16:10 51 21 50 23     
17:16:20 50 20 49 21     
17:16:30 50 20 48 21     
17:16:40 49 20 48 22     
17:16:50 49 19 48 21     
17:17:00 50 19 48 21     
17:17:10 50 20 48 21     



Apéndice C 

 
410 

Fecha - Hora PZ01_1 PZ01_2 PZ02_1 PZ02_2 PZ03_1 PZ03_2 
17:17:20 49 20 48 22    
17:17:30 50 20 48 24    
17:17:40 50 20 49 22    
17:17:50 50 21 49 23    
17:18:00 50 21 49 23    
17:18:10 50 20 49 21    
17:18:20 50 20 48 20    
17:18:30 50 19 48 20    
17:18:40 50 19 48 20    
17:18:50 49 19 48 20    
17:19:00 49 19 47 19    
17:19:10 49 19 47 21    
17:19:20 49 19 48 20    
17:19:30 49 19 48 20    
17:19:40 49 19 48 20    
17:19:50 49 19 48 21    
17:20:00 49 19 48 20    
17:20:10 50 19 48 20    
17:20:20 49 19 47 19    
17:20:30 49 19 47 19    
17:20:40 49 19 47 19    
17:20:50 49 18 47 19    
17:21:00 49 18 47 19    
17:21:10 49 18 47 18    
17:21:20 49 18 46 18    
17:21:30 48 18 46 18    
17:21:40 49 18 46 18    
17:21:50 49 18 46 18    
17:22:00 48 18 46 18    
17:22:10 49 18 46 18    
17:22:20 49 18 46 18    
17:22:30 49 18 46 18    
17:22:40 49 18 46 18    
17:22:50 49 18 46 18    
17:23:00 48 18 46 18    
17:23:10 48 18 46 18    
17:23:20 48 18 46 18    
17:23:30 48 18 46 18    
17:23:40 49 23 53 42    
17:23:50 53 30 59 37    
17:24:00 52 28 55 30    
17:24:10 51 25 52 26    
17:24:20 51 23 51 24    
17:24:30 51 26 60 61    
17:24:40 56 33 77 53    
17:24:50 54 32 60 55    
17:25:00 57 30 86 46    
17:25:10 58 29 91 43    
17:25:20 67 28 121 37    
17:25:30 73 28 145 34    
17:25:40 76 28 139 32    
17:25:50 59 30 84 40    
17:26:00 57 27 98 35    
17:26:10 57 27 75 33    
17:26:20 50 24 47 28    
17:26:30 51 23 51 26    
17:26:40 51 22 51 25    
17:26:50 60 22 117 25    
17:27:00 55 23 103 25    
17:27:10 57 23 108 25    
17:27:20 54 23 108 25    
17:27:30 53 22 109 25    
17:27:40 56 24 110 29    
17:27:50 52 22 108 25    
17:28:00 54 24 123 30    
17:28:10 52 23 120 28    
17:28:20 53 25 116 34    
17:28:30 53 23 106 27   



Lecturas de los piezómetros durante la instalación de las columnas. Variante de Sueca 

 
411

Fecha - Hora PZ01_1 PZ01_2 PZ02_1 PZ02_2 PZ03_1 PZ03_2 
17:28:40 52 22 95 25     
17:28:50 51 22 86 24     
17:29:00 51 21 80 23     
17:29:10 51 21 82 24     
17:29:20 51 22 87 31     
17:29:30 51 24 77 36     
17:29:40 52 23 77 39     
17:29:50 52 26 72 39     
17:30:00 52 25 71 42     
17:30:10 52 26 66 41     
17:30:20 53 26 66 37     
17:30:30 52 24 65 32     
17:30:40 51 23 62 29     
17:30:50 51 22 60 28     
17:31:00 51 22 59 27     
17:31:10 50 22 59 36     
17:31:20 51 25 57 39     
17:31:30 52 27 57 50     
17:31:40 52 26 59 50     
17:31:50 52 28 56 54     
17:32:00 52 27 57 47     
17:32:10 53 29 57 56     
17:32:20 53 28 57 50     
17:32:30 53 28 59 49     
17:32:40 52 25 57 42     
17:32:50 52 24 56 39     
17:33:00 51 23 55 36     
17:33:10 51 23 54 34     
17:33:20 51 22 54 43     
17:33:30 51 23 53 39     
17:33:40 51 23 53 45     
17:33:50 51 23 53 47     
17:34:00 51 24 53 45     
17:34:10 51 26 53 50     
17:34:20 52 26 54 45     
17:34:30 52 27 55 51     
17:34:40 52 25 55 45     
17:34:50 51 24 54 41     
17:35:00 51 23 53 38     
17:35:10 51 22 52 36     
17:35:20 51 22 52 37     
17:35:30 51 22 51 38     
17:35:40 51 22 51 39     
17:35:50 51 23 51 39     
17:36:00 51 23 52 40     
17:36:10 50 22 51 39     
17:36:20 51 22 51 35     
17:36:30 51 22 51 36     
17:36:40 51 22 52 35     
17:36:50 50 21 51 34     
17:37:00 50 21 51 32     
17:37:10 50 20 50 31     
17:37:20 50 20 50 32     
17:37:30 50 20 49 32     
17:37:40 50 20 50 31     
17:37:50 50 20 50 31     
17:38:00 49 20 49 30     
17:38:10 49 20 49 29     
17:38:20 49 19 49 29     
17:38:30 49 20 49 29     
17:38:40 50 20 49 29     
17:38:50 49 19 49 27     
17:39:00 49 19 48 25     
17:39:10 49 19 48 24     
17:39:20 49 19 48 24     
17:39:30 49 19 48 24     
17:39:40 49 19 48 24     
17:39:50 49 19 47 24     



Apéndice C 

 
412 

Fecha - Hora PZ01_1 PZ01_2 PZ02_1 PZ02_2 PZ03_1 PZ03_2 
17:40:00 49 19 48 24    
17:40:10 49 19 48 23    
17:40:20 49 19 48 24    
17:40:30 49 19 48 24    
17:40:40 49 19 48 24    
17:40:50 49 19 48 24    
17:41:00 49 19 48 23    
17:41:10 49 19 48 23    
17:41:20 49 19 48 23    
17:41:30 49 19 48 23    
17:41:40 49 19 47 23    
17:41:50 49 18 47 23    
17:42:00 49 18 47 22    
17:42:10 49 18 47 22    
17:42:20 49 18 47 22    
17:42:30 49 18 47 22    
17:42:40 49 18 47 22    
17:42:50 49 18 47 22    
17:43:00 49 18 47 22    
17:43:10 49 18 47 22    
17:43:20 49 18 47 22    
17:43:30 49 18 47 21    
17:43:40 49 18 47 21    
17:43:50 49 18 47 21    
17:44:00 49 18 47 21    
17:44:10 49 18 47 22    
17:44:20 49 18 47 22    
17:44:30 49 18 47 21    
17:44:40 49 18 47 22    
17:44:50 49 18 47 21    
17:45:00 49 18 47 21    
17:45:10 48 18 47 21    
17:45:20 49 18 47 21    
17:45:30 48 18 47 21    
17:45:40 49 18 47 21    
17:45:50 49 19 47 21    
17:46:00 53 55 50 29    
17:46:10 55 43 55 33    
17:46:20 54 36 56 33    
17:46:30 53 34 55 32    
17:46:40   59 59 34    
17:46:50   52 60 38    
17:47:00   49 61 41    
17:47:10   47 60 39    
17:47:20   44 61 40    
17:47:30   43 62 41    
17:47:40   42 63 39    
17:47:50   41 67 40    
17:48:00   42 69 40    
17:48:10   42 71 41    
17:48:20   47 72 45    
17:48:30   41 68 42    
17:48:40   43 68 42    
17:48:50   41 66 40    
17:49:00   41 64 40    
17:49:10   40 63 40    
17:49:20   37 61 38    
17:49:30   35 58 35    
17:49:40   33 57 34    
17:49:50   32 56 33    
17:50:00   33 61 33    
17:50:10   33 61 33    
17:50:20   33 61 35    
17:50:30   33 61 34    
17:50:40   36 62 35    
17:50:50   34 61 36    
17:51:00   36 61 35    
17:51:10   36 59 36   



Lecturas de los piezómetros durante la instalación de las columnas. Variante de Sueca 

 
413

Fecha - Hora PZ01_1 PZ01_2 PZ02_1 PZ02_2 PZ03_1 PZ03_2 
17:51:20  35 60 35     
17:51:30  41 60 38     
17:51:40  35 60 35     
17:51:50  34 59 34     
17:52:00  33 58 33     
17:52:10  32 57 33     
17:52:20  37 58 36     
17:52:30  37 59 35     
17:52:40  41 59 37     
17:52:50  41 60 38     
17:53:00  43 60 39     
17:53:10  43 61 39     
17:53:20  39 61 38     
17:53:30  37 60 37     
17:53:40  36 59 36     
17:53:50  35 58 35     
17:54:00  37 58 36     
17:54:10  41 59 37     
17:54:20  44 60 39     
17:54:30  49 60 40     
17:54:40  46 61 41     
17:54:50  52 61 42     
17:55:00  47 62 42     
17:55:10  46 62 42     
17:55:20  43 62 41     
17:55:30  41 61 40     
17:55:40  40 60 39     
17:55:50  39 60 38     
17:56:00  38 59 37     
17:56:10  37 59 36     
17:56:20  36 58 35     
17:56:30  36 58 35     
17:56:40  35 58 35     
17:56:50  38 57 35     
17:57:00  37 58 36     
17:57:10  40 58 36     
17:57:20  40 58 37     
17:57:30  43 58 38     
17:57:40  41 59 38     
17:57:50  40 60 38     
17:58:00  38 59 37     
17:58:10  36 58 36     
17:58:20  35 58 35     
17:58:30  35 57 34     
17:58:40  34 58 35     
17:58:50  35 57 33     
17:59:00  36 57 34     
17:59:10  35 57 35     
17:59:20  37 57 35     
17:59:30  38 57 35     
17:59:40  36 57 35     
17:59:50  38  36     
18:00:00  38  36     
18:00:10  36  35     
18:00:20  35  34     
18:00:30  34  34     
18:00:40  34  33     
18:00:50  34  33     
18:01:00  33  32     
18:01:10  33  32     
18:01:20  32  32     
18:01:30  31  30     
18:01:40  30  30     
18:01:50  30  30     
18:02:00  29  29     
18:02:10  29  29     
18:02:20  30  30     
18:02:30  29  29     



Apéndice C 

 
414 

Fecha - Hora PZ01_1 PZ01_2 PZ02_1 PZ02_2 PZ03_1 PZ03_2 
18:02:40   29  29    
18:02:50   28  28    
18:03:00   28  28    
18:03:10   33  34    
18:03:20   51  51    
18:03:30   48  48    
18:03:40   55  47    
18:03:50     51    
18:04:00     65    
18:04:10     68    
18:04:20     58    
18:04:30     50    
18:04:40     68    
18:04:50     76    
18:05:00     64    
18:05:10     66    
18:05:20     73    
18:05:30     60    
18:05:40     59    
18:05:50     58    
18:06:00     63    
18:06:10     62    
18:06:20     62    
18:06:30     78    
18:06:40     74    
18:06:50     73    
18:07:00     60    
18:07:10     74    
18:07:20     71    
18:07:30     84    
18:07:40     69    
18:07:50     74    
18:08:00     76    
18:08:10     76    
18:08:20     76    
18:08:30     76    
18:08:40     76    
18:08:50     69    
18:09:00     73    
18:09:10     77    
18:09:20     73    
18:09:30     72    
18:09:40     74    
18:09:50     73    
18:10:00     74    
18:10:10     68    
18:10:20     73    
18:10:30     78    
18:10:40     73    
18:10:50     79    
18:11:00     73    
18:11:10     70    
18:11:20     70    
18:11:30     70    
18:11:40     69    
18:11:50     79    
18:12:00     73    
18:12:10     76    
18:12:20     74    
18:12:30     76    
18:12:40     76    
18:12:50     79    
18:13:00     75    
18:13:10     75    
18:13:20     75    
18:13:30     75    
18:13:40     75    
18:13:50   75   
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Fecha - Hora PZ01_1 PZ01_2 PZ02_1 PZ02_2 PZ03_1 PZ03_2 
18:14:00    68     
18:14:10    74     
18:14:20    72     
18:14:30    79     
18:14:40    83     
18:14:50    80     
18:15:00    81     
18:15:10    76     
18:15:20    84     
18:15:30    87     
18:15:40    85     
18:15:50    83     
18:16:00    83     
18:16:10    82     
18:16:20    82     
18:16:30    78     
18:16:40    82     
18:16:50    84     
18:17:00    86     
18:17:10    86     
18:17:20    81     
18:17:30    88     
18:17:40    89     
18:17:50    90     
18:18:00    87     
18:18:10    85     
18:18:20    85     
18:18:30    85     
18:18:40    81     
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Piezómetros 
Fecha Hora PZ 1.1 PZ 1.2 PZ 2.1 PZ 2.2 PZ 3.1 PZ 3.2 

08/06/2006 12:00 0 0 0 0 0 0 
08/06/2006 18:00 48 20 49 19 51 20 
26/07/2006 12:00 46 17 47 16 48 17 
28/07/2006 11:00 45 17 46 17 48 17 
31/07/2006 9:04 44 16 45 15 47 16 
04/08/2006 9:20 44 15 45 14 46 16 
07/08/2006 9:30 45 16 46 15 47 16 
11/08/2006 8:35 44 15 45 14 46 16 
16/08/2006 10:05 42 14 43 13 45 14 
18/08/2006 9:20 43 15 44 13 46 15 
21/08/2006 8:49 44 16 45 15 47 16 
25/08/2006 9:02 44 15 45 14 47 16 
28/08/2006 9:45 43 14 44 13 45 15 
01/09/2006 9:17 44 16 45 15 47 16 
04/09/2006 9:04 45 17 46 16 48 17 
08/09/2006 12:00 44 16 45 15 46 16 
11/09/2006 10:05 43 15 44 14 46 15 
15/09/2006 10:21 42 13 43 12 44 13 
18/09/2006 8:50 41 13 42 12 44 13 
22/09/2006 8:30 41 13 42 12 44 13 
25/09/2006 10:41 44 16 45 15 47 16 
29/09/2006 10:25 43 15 44 14 46 15 
02/10/2006 8:32 43 14 44 14 45 14 
05/10/2006 9:24 43 15 44 14 46 15 
10/10/2006 8:29 42 14 43 13 44 14 
16/10/2006 10:00 43 14 43 13 44 14 
20/10/2006 10:45 42 14 44 14 45 14 
23/10/2006 9:30 41 14 42 12 43 13 
27/10/2006 11:50 41 13 42 12 44 13 
30/10/2006 8:30 42 14 43 13 44 14 
10/11/2006 12:09 60 31 61 30 62 31 
13/11/2006 9:27 55 26 55 25 57 26 
10/01/2007 9:30 42 14 44 13 45 14 
23/02/2007 9:40 43 15 44 14 45 14 
14/03/2007 9:50 43 15 45 15 46 15 
03/04/2007 9:30 42 13 43 13 44 13 
13/04/2007 10:15 41 13 43 13 44 13 
26/04/2007 10:10 42 14 44 14 45 14 
04/05/2007 9:28 42 14 44 13 45 14 
15/05/2007 9:30 44 16 45 15 46 15 
01/06/2007 9:43 45 17 47 16 48 17 

Presión intersticial, u, en kPa 
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Células de presión total 
Fecha Hora CPT 1 CPT 2 CPT 3 CPT 4 CPT 5 CPT 6 

07/06/2006 12:00 0 0 0 0 0 0 
08/06/2006 12:00 8 1 0 6 10 14 
26/07/2006 12:05 2 33 #N/A 9 7 33 
28/07/2006 11:20 2 19 #N/A 6 2 14 
31/07/2006 8:50 2 9 #N/A 5 1 9 
04/08/2006 8:50 3 7 #N/A 5 1 5 
07/08/2006 9:10 3 4 #N/A 4 0 2 
11/08/2006 8:10 3 2 #N/A 3 0 0 
16/08/2006 9:42 2 1 #N/A 3 0 0 
18/08/2006 9:00 3 1 #N/A 3 0 0 
21/08/2006 8:25 4 1 #N/A 3 0 0 
25/08/2006 8:42 4 1 #N/A 3 0 0 
28/08/2006 9:31 4 1 #N/A 3 0 0 
01/09/2006 8:52 4 1 #N/A 3 0 0 
04/09/2006 8:40 5 1 #N/A 4 0 0 
08/09/2006 12:30 3 1 #N/A 3 0 0 
11/09/2006 10:22 3 1 #N/A 3 0 0 
15/09/2006 10:03 2 0 #N/A 2 0 0 
18/09/2006 9:21 3 0 #N/A 2 0 0 
22/09/2006 8:50 2 0 #N/A 2 0 0 
25/09/2006 10:28 3 0 #N/A 2 0 0 
29/09/2006 10:40 3 1 #N/A 3 0 0 
02/10/2006 8:50 3 2 #N/A 4 0 5 
05/10/2006 9:48 5 2 #N/A 9 0 6 
10/10/2006 8:57 5 4 #N/A 18 8 9 
16/10/2006 10:22 6 2 #N/A 19 5 5 
20/10/2006 11:11 5 0 #N/A 18 3 3 
23/10/2006 9:48 6 0 #N/A 18 3 1 
27/10/2006 12:08 7 0 #N/A 18 2 0 
30/10/2006 8:46 6 0 #N/A 16 1 0 
10/11/2006 12:22 8 0 #N/A 15 0 0 
13/11/2006 9:10 8 0 #N/A 14 0 0 
10/01/2007 9:45 10 2 #N/A 39 13 0 
23/02/2007 9:25 23 39 #N/A 141 149 7 
14/03/2007 9:30 37 67 #N/A 191 194 23 
03/04/2007 10:00 37 75 #N/A 200 206 24 
13/04/2007 10:33 48 86 #N/A 211 220 37 
26/04/2007 10:40 46 87 #N/A 219 223 36 
04/05/2007 9:49 48 87 #N/A 219 224 35 
15/05/2007 9:15 48 89 #N/A 221 226 35 
01/06/2007 9:19 44 83 #N/A 212 215 28 

Tensión total vertical, σz, en kPa 
 

 



Resumen de lecturas. Variante de Sueca 

 
421

Extensómetro 

  
Desplazamiento del sensor en mm
Cierre (-) Apertura (+) 

Movimiento vertical en mm 
Asiento (-) Levantamiento(+) 

Fecha Hora EV 1 EV 2 EV 3 0,00 4,50 9,00 16,00 
25/07/2006 14:00 0 0 0 0 0 0 0
26/07/2006 12:20 -1 0 0 -1 -1 0 0
28/07/2006 11:30 -1 0 1 -1 -1 -1 0
31/07/2006 9:25 -1 0 1 -1 -2 -1 0
04/08/2006 10:00 -1 1 1 -1 -2 -2 0
07/08/2006 9:50 -2 1 1 -2 -3 -2 0
11/08/2006 8:51 -2 1 1 -2 -3 -2 0
16/08/2006 10:25 -3 0 1 -3 -4 -3 0
18/08/2006 9:40 -2 1 1 -2 -3 -3 0
21/08/2006 9:11 -3 1 1 -3 -4 -3 0
25/08/2006 9:23 -2 1 1 -2 -3 -3 0
28/08/2006 10:01 -3 1 1 -3 -4 -3 0
01/09/2006 9:35 -3 0 1 -3 -4 -3 0
04/09/2006 9:21 -5 0 0 -5 -5 -5 0
08/09/2006 12:40 -7 -1 -1 -7 -6 -6 0
11/09/2006 10:38 -7 -1 0 -7 -6 -6 0
15/09/2006 10:55 -6 0 0 -6 -6 -5 0
18/09/2006 9:30 -6 0 0 -6 -6 -6 0
22/09/2006 9:12 -6 0 0 -6 -6 -6 0
25/09/2006 10:55 -6 0 0 -6 -6 -6 0
29/09/2006 10:51 -9 0 0 -9 -9 -9 0
02/10/2006 9:11 -11 0 0 -11 -11 -11 0
05/10/2006 10:10 -17 -3 0 -17 -17 -13 0
10/10/2006 9:20 -22 -6 0 -22 -22 -16 0
16/10/2006 10:38 -25 -8 0 -25 -25 -17 0
20/10/2006 11:31 -25 -8 0 -25 -25 -17 0
23/10/2006 9:48 -26 -8 0 -26 -26 -17 0
27/10/2006 12:21 -27 -9 0 -27 -27 -18 0
30/10/2006 9:07 -27 -9 0 -27 -27 -18 0
10/11/2006 12:38 -27 -9 0 -27 -27 -18 0
13/11/2006 9:41 -27 -9 0 -27 -26 -18 0
10/01/2007 10:00 -37 -16 0 -37 -37 -21 0
23/02/2007 9:08 -44 -21 0 -44 -44 -23 0
14/03/2007 10:00 -114 -60 -15 -114 -100 -54 0
03/04/2007 10:19 -131 -68 -24 -131 -107 -63 0
13/04/2007 10:57 -136 -68 -26 -136 -109 -68 0
26/04/2007 10:56 -142 -73 -30 -142 -112 -68 0
04/05/2007 10:01 -144 -79 -31 -144 -113 -65 0
15/05/2007 9:00 -147 -80 -33 -147 -114 -66 0
01/06/2007 9:07 -148 -81 -34 -148 -115 -67 0
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Placas de asiento 
PLACA 145 Altura tubo: 1.55 3.05 
Eje 20  4.55 6.05 
PK 0+130    

Fecha Lectura terraplén (m) Lectura placa (m) Altura terraplén (m) Asiento (mm) 

8-8-06 8.802 9.437 0 0 
No hay lectura. Placa tocada y reparada. 

5-10-06 10.142 10.910 0.782 77 
20-10-06 10.554 12.404 1.200 83 
30-10-06 10.568 12.409 1.209 78 
23-11-06 10.558 12.398 1.210 89 

No hay lectura. Placa tocada y reparada. 
12-1-07 11.487 12.377 2.160 110 
20-2-07 12.213 13.840 2.923 147 
14-3-07 14.665 15.304 5.411 183 

No hay lectura. Placa tocada. 
 
 
PLACA 144 Altura tubo: 1.54 3.04 
Eje 20  4.54 9.04 
PK 0+180    

Fecha Lectura terraplén (m) Lectura placa (m) Altura terraplén (m) Asiento (mm) 

8-8-06 8.589 9.179 0 0 
No hay lectura. Placa tocada y reparada. 

5-10-06 9.975 10.659 2.356 20 
20-10-06 10.482 12.152 2.870 27 
30-10-06 10.501 12.16 2.881 19 
23-11-06 10.501 12.151 2.890 28 
12-12-06 10.494 12.158 2.876 21 
12-1-07 12.091 12.144 4.487 35 
20-2-07 14.572 16.564 7.048 115 
14-3-07 16.431 16.327 8.904 112 

No hay lectura. Placa tocada. 
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Piezómetros 
Fecha PZ 1.1 PZ 1.2 PZ 2.1 PZ 2.2 PZ 2.3 PZ 2.4 PZ 3.1 PZ 3.2 

20/07/2005 - - - - - - - -
28/07/2005 52 29 29 4 47 40 36 12
04/08/2005 52 29 38 9 52 41 36 12
18/08/2005 50 26 45 27 48 43 39 13
23/08/2005 53 31 37 28 50 46 45 16
30/08/2005 51 27 37 29 50 38 36 14
06/09/2005 49 26 33 25 48 41 35 10
14/09/2005 60 34 38 26 51 49 41 12
21/09/2005 54 31 38 33 50 46 40 14
28/09/2005 51 29 37 36 51 47 39 16
06/10/2005 52 28 35 38 51 46 38 13
20/10/2005 51 27 35 38 50 41 39 14
27/10/2005 50 26 39 38 51 41 39 16
10/11/2005 - - 43 41 58 - 47 20
22/11/2005 - - 43 44 53 - 47 20
29/11/2005 - - - - - - 47 23
13/12/2005 - - 41 44 53 47 47 23
21/12/2005 - - - - - - - -
28/12/2005 - - 40 43 53 45 47 25
04/01/2006 - - 48 45 58 49 50 26
11/01/2006 - - 45 45 57 48 50 28
18/01/2006 - - 50 43 55 47 43 25
25/01/2006 - - 44 44 53 47 - 25
01/02/2006 - - 44 45 54 45 48 26
08/02/2006 - - 44 44 53 45 45 20
16/02/2006 - - 44 45 53 45 45 18
22/02/2006 - - 45 45 57 48 48 18
22/03/2006 - - 43 46 56 47 44 20
21/04/2006 - - 40 46 54 47 44 20
23/05/2006 - - 39 45 55 45 44 20
21/06/2006 - - 39 43 52 43 41 14
03/07/2006 - - 41 43 51 39 39 14
07/07/2006 - - - - - - - -
12/07/2006 - - - - - - - -
19/07/2006 - - 37 46 51 40 40 14
25/07/2006 - - 37 47 51 40 41 14
09/08/2006 - - - - - - - -
24/08/2006 - - 38 48 49 40 39 12
28/09/2006 - - 40 47 48 39 38 11
07/11/2006 - - 33 47 48 40 38 10
14/12/2006 - - 33 47 49 40 38 11
13/02/2007 - - 36 49 52 42 39 11
11/04/2007 - - - - - - 60 35
17/04/2007 - - 35 49 52 40 60 34
30/05/2007 - - - - - - - -

Presión intersticial, u, en kPa 
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Células de presión total 
Fecha CPT 1.1 CPT 1.2 CPT 2.1 CPT 2.2 CPT2.3 CPT 2.4 CPT 3.1 CPT 3.2 

20/07/2005 0 0 0 0 0 0 0 0 
28/07/2005 0 0 70 40 10 30 50 40 
04/08/2005 10 0 80 50 40 90 70 40 
18/08/2005 10 0 100 60 20 120 140 80 
23/08/2005 10 0 130 70 30 130 200 110 
30/08/2005 10 0 180 80 50 140 200 110 
06/09/2005 10 0 180 80 60 150 200 110 
14/09/2005 10 0 240 90 60 160 220 130 
21/09/2005 10 0 - 100 60 170 240 140 
28/09/2005 0 0 280 110 80 180 260 170 
06/10/2005 10 - 270 110 80 180 270 180 
20/10/2005 20 - 290 110 80 180 280 190 
27/10/2005 20 0 340 120 100 180 300 200 
10/11/2005 0 - 360 130 120 200 280 200 
22/11/2005 10 20 370 130 130 200 310 190 
29/11/2005 0 20 - - - - 310 190 
13/12/2005 0 20 360 120 130 190 300 190 
21/12/2005 - - - - - - - - 
28/12/2005 10 10 370 130 140 200 320 200 
04/01/2006 80 80 440 140 160 210 340 210 
11/01/2006 90 100 440 140 160 210 350 220 
18/01/2006 90 110 450 160 160 - 350 220 
25/01/2006 90 110 450 160 160 250 340 230 
01/02/2006 90 120 450 160 170 250 360 250 
08/02/2006 100 120 460 170 160 260 350 240 
16/02/2006 100 130 510 180 180 270 360 240 
22/02/2006 110 140 500 180 190 270 360 240 
22/03/2006 130 170 550 200 230 280 370 270 
21/04/2006 150 190 550 210 240 290 360 270 
23/05/2006 170 220 570 210 250 290 370 270 
21/06/2006 180 240 580 220 260 300 360 270 
03/07/2006 180 250 600 240 280 310 360 270 
07/07/2006 - - - - - - 360 270 
12/07/2006 - - - - - - 360 270 
19/07/2006 170 240 580 220 260 300 360 270 
25/07/2006 160 220 580 220 260 290 360 270 
09/08/2006 - - - - - - - - 
24/08/2006 200 270 630 230 280 310 370 280 
28/09/2006 200 280 640 230 280 310 370 280 
07/11/2006 210 270 650 230 280 310 380 280 
14/12/2006 200 270 650 230 280 310 380 280 
13/02/2007 200 260 660 230 280 310 380 290 
11/04/2007 190 260 - - - - - - 
17/04/2007 190 260 650 230 280 300 390 310 
30/05/2007 190 260 - - - - - - 

Tensión total vertical, σz, en kPa 
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Líneas continuas de asientos 
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Inclinómetro 1 
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Inclinómetro 2 
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Inclinómetro 3 
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Pernos de control de asientos 
Perno nº 

 1 2 3 4 5 6 7 8 9 10 11 21 22 23 24 25 26 
19-ago-05 0 0 0 0 0 0 0 0 0 0 0       
30-ago-05 5 7 8 8 10 6 11 13 12 13 13       
8-sep-05 8 10 11 11 11 10 15 16 13 17 19       

15-sep-05 15 19 20 19 18 15 22 23 21 25 27       
22-sep-05 17 24 26 25 21 19 26 27 26 31 36 0 0 0    
28-sep-05 19 28 32 31 26 22 30 32 32 36 39 9 7 8    
6-oct-05 19 31 33 32 27 27 36 36 34 41 44 13 8 10    

20-oct-05 21 35 39 37 32 29 39 39 39 46 48 22 13 16 0   
27-oct-05 24 38 42 39 34 32 40 42 40 49 51 25 16 19 1   
3-nov-05 24 38 44 39 35 33 42 43 43 53  28 17 20 1   

10-nov-05 25 41 45 42 36  45 47 46 57  38 25 28 6   
17-nov-05 26 43 51 49 41  51 52 51 62  43 32 33 7   
24-nov-05 26 43 52 50 43  53 53 51 64  49 37 37 8   
1-dic-05 27 46 55 53 46  57 56 55 68  53 41 39 9   

15-dic-05 28 47 55 53 47  57 58 57 70  58 46 44 10   
22-dic-05 28 46 55 53 46  58 59 58 73  61 50 46 11   
29-dic-05 28 47 56 56 50  63 63 61 77  66 54 49 11   
4-ene-06 30 49 59 60 54  67 67 64 80  71 59 54 15   

12-ene-06 31 51 62 64 58  72 71 67 83  78 65 58 20   
19-ene-06 36 52 63 66 61  75 74 70 85   71 63 22 0 0 
26-ene-06 40 54 63 66 61  77 75 71 86   75 66 24 2 3 
2-feb-06 42 56 65 68 63  80 77 72 88   76 67 25 5 6 
9-feb-06 45 60 69 73 69  82 79 74 89   79 70 26 7 9 

16-feb-06 45 60 69 73 69  84 81 75 90   82 73 27 9 9 
23-feb-06 48 61 70 74 70  87 83 76 90   85 75 29 12 13 
2-mar-06 48 63 71 75 71  88 83 76 91   86 76 31 13 14 

16-mar-06 55 69 76 80 76  90 85 77 92   104 90 38 19 20 
23-mar-06 57 70 78 84 78  92 87 78 93   109 95 42 22 21 
5-abr-06 60 74 80 85 80  93 87 79 93   113 98 44 25 24 

19-abr-06 62 75 81 84 80  95 88 79 94   115 102 48 32 31 
4-may-06 65 79 84 88 82  95 88 79 94   118 105 50 38 39 

17-may-06 67 79 86 88 84  96 90 80 94   125 113 53 46  
31-may-06 72 85 88 91 86  101 92 84 99   131 122 79 76  
14-jun-06 73 86 89 93 89 95 101 93 84 99   136 129 84 80  
16-jun-06 74 86 89 93 89 95 101 93 84 99   136 130 84 81  
28-jun-06 74 87 89 93 89 95 101 93 84 99   150 148 118 123  
29-jun-06 75 89 92 94 89 96 101 93 84 99   154 155 128 127  
30-jun-06 75 89 93 95 89 96 102 94 85 100   154 157 130 128  
3-jul-06 76 89 93 95 89 96 102 94 85 100   157 159 132 130  
4-jul-06 76 89 93 95 89  102 94 85 100   157 159 132 130  
5-jul-06 76 89 93 95 89  102 94 85 100   157 161 134 132  
6-jul-06 76 89 93 95 89  102 94 86 100   157 161 134 133  
7-jul-06 76 89 93 95 89  102 94 86 100   158 162 136 134  

10-jul-06 76 89 93 95 89  102 94 86 100   158 162 136 134  
13-jul-06 77 89 91 94 88 96 102 94 85 101   157 161 136 134  
18-jul-06 77 91 94 96 90 96 102 95 86 101   158 163 136 134  
26-jul-06 78 92 95 97 90 96 102 95 86 101   159 163 137 135  

24-ago-06 81 95 96 98 91 98 103 94 86 101   168 174 150 145  
25-sep-06 86 98 98 99 92 99 105 96 87 103   181 186 159 151  
3-oct-06 87 97 98 99 92 99 105 96 87 102   182 187 160 151  

10-oct-06 88 101 102 102 94 100 106 98 88 103   185 190 163 155  
27-nov-06 91 102 101 101 93  106 97 87 104   187 191 164 154  
11-dic-06 92 102 101 101 93  107 97 87 104   188 192 164 153  
28-dic-06 93 104 102 102 94 102 108 98 89 105   190 194 166 155  
26-feb-07 96 107 105 105 97  109 99 90 106   194 198 168 158  
17-abr-07  110 108 106 101  113 103 94 111   197   160  

Asiento en mm 
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