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Intergeo s.r.l. - Servizi Geologici - info@intergeosm.com

Classificazione orientativa dei terreni (Schmertmann - 1978)

Angolo d'attrito interno, densità Verifica alla liquefazione

A A A A A A A S S S S S relativa e coesione magnitudo di 6 g

0 M T M C M S L L S D accelerazione massima al suolo 0,25 g

T C L A (Seed et al. 1985)

mt. Rp Rl Rp/Rl
 Dr  Cu  

Kg/cmq

Nspt
coefficiente di sicurezza

0.2
.

0 0 0 0 x 0 0 0 0 0 0 0 0.4 13 16.25 / / 0.65 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 0.6 12 0.80 11.25 / / 0.6 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 0.8 14 1.07 10.00 / / 0.7 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 1 15 1.40 9.38 / / 0.75 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 1.2 19 1.60 12.95 / / 0.95 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 1.4 16 1.47 15.00 / / 0.8 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 1.6 14 1.07 14.00 / / 0.7 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 1.8 11 1.00 12.69 / / 0.55 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 2 13 0.87 19.50 / / 0.65 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 2.2 10 0.67 16.67 / / 0.5 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 2.4 13 0.60 19.50 / / 0.65 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 2.6 15 0.67 15.00 / / 0.75 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 2.8 20 1.00 16.67 / / 1 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 3 19 1.20 16.76 / / 0.95 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 3.2 15 1.13 14.06 / / 0.75 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 3.4 14 1.07 17.50 / / 0.7 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 3.6 13 0.80 16.25 / / 0.65 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 3.8 15 0.80 16.07 / / 0.75 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 4 16 0.93 16.00 / / 0.8 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 4.2 15 1.00 17.31 / / 0.75 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 4.4 15 0.87 14.06 / / 0.75 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 4.6 13 1.07 12.19 / / 0.65 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 4.8 14 1.07 15.00 / / 0.7 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 5 10 0.93 13.64 / / 0.5 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 5.2 9 0.73 15.00 / / 0.45 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 5.4 6 0.60 15.00 / / 0.3 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 5.6 7 0.40 11.67 / / 0.35 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 5.8 9 0.60 16.88 / / 0.45 / n.l.
.

0 0 0 x 0 0 0 0 0 0 0 0 6 9 0.53 19.29 / / 0.45 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 6.2 6 0.47 15.00 / / 0.3 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 6.4 7 0.40 17.50 / / 0.35 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 6.6 8 0.40 15.00 / / 0.4 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 6.8 8 0.53 13.33 / / 0.4 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 7 9 0.60 12.27 / / 0.45 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 7.2 12 0.73 13.85 / / 0.6 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 7.4 14 0.87 16.15 / / 0.7 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 7.6 11 0.87 13.75 / / 0.55 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 7.8 9 0.80 9.64 / / 0.45 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 8 11 0.93 18.33 / / 0.55 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 8.2 9 0.60 15.00 / / 0.45 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 8.4 12 0.60 15.00 / / 0.6 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 8.6 11 0.80 16.50 / / 0.55 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 8.8 8 0.67 15.00 / / 0.4 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 9 9 0.53 16.88 / / 0.45 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 9.2 13 0.53 15.00 / / 0.65 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 9.4 15 0.87 14.06 / / 0.75 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 9.6 15 1.07 13.24 / / 0.75 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 9.8 19 1.13 12.95 / / 0.95 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 10 19 1.47 13.57 / / 0.95 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 10.2 21 1.40 18.53 / / 1.05 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 10.4 23 1.13 20.29 / / 1.15 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 10.6 19 1.13 16.76 / / 0.95 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 10.8 22 1.13 18.33 / / 1.1 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 11 22 1.20 19.41 / / 1.1 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 11.2 16 1.13 18.46 / / 0.8 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 11.4 16 0.87 17.14 / / 0.8 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 11.6 16 0.93 17.14 / / 0.8 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 11.8 14 0.93 16.15 / / 0.7 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 12 10 0.87 18.75 / / 0.5 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 12.2 9 0.53 16.88 / / 0.45 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 12.4 14 0.53 13.13 / / 0.7 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 12.6 15 1.07 16.07 / / 0.75 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 12.8 17 0.93 14.17 / / 0.85 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 13 15 1.20 14.06 / / 0.75 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 13.2 13 1.07 17.73 / / 0.65 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 13.4 13 0.73 19.50 / / 0.65 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 13.6 17 0.67 14.17 / / 0.85 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 13.8 20 1.20 16.67 / / 1 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 14 17 1.20 13.42 / / 0.85 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 14.2 16 1.27 17.14 / / 0.8 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 14.4 15 0.93 17.31 / / 0.75 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 14.6 14 0.87 15.00 / / 0.7 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 14.8 14 0.93 15.00 / / 0.7 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 15 15 0.93 17.31 / / 0.75 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 15.2 16 0.87 21.82 / / 0.8 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 15.4 12 0.73 12.86 / / 0.6 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 15.6 10 0.93 10.71 / / 0.5 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 15.8 15 0.93 20.45 / / 0.75 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 16 17 0.73 12.14 / / 0.85 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 16.2 17 1.40 12.75 / / 0.85 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 16.4 21 1.33 14.32 / / 1.05 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 16.6 23 1.47 13.80 / / 1.15 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 16.8 18 1.67 15.88 / / 0.9 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 17 22 1.13 17.37 / / 1.1 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 17.2 11 1.27 10.31 / / 0.55 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 17.4 14 1.07 15.00 / / 0.7 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 17.6 19 0.93 20.36 / / 0.95 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 17.8 20 0.93 21.43 / / 1 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 18 15 0.93 16.07 / / 0.75 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 18.2 12 0.93 12.86 / / 0.6 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 18.4 12 0.93 12.86 / / 0.6 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 18.6 13 0.93 13.00 / / 0.65 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 18.8 14 1.00 14.00 / / 0.7 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 19 13 1.00 13.00 / / 0.65 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 19.2 15 1.00 17.31 / / 0.75 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 19.4 15 0.87 18.75 / / 0.75 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 19.6 14 0.80 17.50 / / 0.7 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 19.8 13 0.80 15.00 / / 0.65 / n.l.
20 14 0.87 /

Legenda: Cu media  Kg/cmq 0.70561 0 Nspt media n. colpi

Caratteristiche strumento:penetrometro statico semovente, 200kN spinta AO argilla organica e terreni misti; AMT argilla molto tenera; 

Punta meccanica tipo Begemann - manicotto laterale superficie 150 cmq argilla AT argilla tenera; AM argilla media;AC argilla compatta n.l. non liquefacibile

sabbia limoso argillosa AMC argilla molto compatta; ASL argilla sabbiosa limosa;

sabbia SL sabbia e limo; SLA sabbia limoso argillosa

SS sabbia sciolta; S sabbia; SD sabbia densa
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Prova n.: CPT 1 

Cantiere: Rimini (RN) - Microzonazione sismica  

Data: Novembre 2020 

Quota inizio: piano campagna 
Liv.falda: -2,20 mt. 
Note: 
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Intergeo s.r.l. - Servizi Geologici - info@intergeosm.com

Classificazione orientativa dei terreni (Schmertmann - 1978)

Angolo d'attrito interno, densità Verifica alla liquefazione

A A A A A A A S S S S S relativa e coesione magnitudo di 6 g

0 M T M C M S L L S D accelerazione massima al suolo 0,25 g

T C L A (Seed et al. 1985)

mt. Rp Rl Rp/Rl
 Dr  Cu  

Kg/cmq

Nspt
coefficiente di sicurezza

0.2
. x 0 0 0 0 0 0 0 0 0 0 0 0.4 9 10.38 / / 0.45 / n.l.
. x 0 0 0 0 0 0 0 0 0 0 0 0.6 11 0.87 9.17 / / 0.55 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 0.8 12 1.20 9.47 / / 0.6 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 1 14 1.27 15.00 / / 0.7 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 1.2 17 0.93 18.21 / / 0.85 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 1.4 17 0.93 19.62 / / 0.85 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1.6 18 0.87 18.00 / / 0.9 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 1.8 16 1.00 20.00 / / 0.8 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 2 20 0.80 23.08 / / 1 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 2.2 18 0.87 22.50 / / 0.9 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 2.4 15 0.80 22.50 / / 0.75 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 2.6 13 0.67 17.73 / / 0.65 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 2.8 12 0.73 16.36 / / 0.6 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 3 16 0.73 18.46 / / 0.8 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 3.2 15 0.87 20.45 / / 0.75 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 3.4 13 0.73 16.25 / / 0.65 / n.l.
. x 0 0 0 0 0 0 0 0 0 0 0 3.6 9 0.80 15.00 / / 0.45 / n.l.
. 0 0 0 x 0 0 0 0 0 0 0 0 3.8 9 0.60 19.29 / / 0.45 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 4 8 0.47 17.14 / / 0.4 / n.l.
. x 0 0 0 0 0 0 0 0 0 0 0 4.2 7 0.47 15.00 / / 0.35 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 4.4 12 0.47 20.00 / / 0.6 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 4.6 18 0.60 30.00 / / 0.9 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 4.8 13 0.60 16.25 / / 0.65 / n.l.
.

0 0 0 0 x 0 0 0 0 0 0 0 5 14 0.80 21.00 / / 0.7 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 5.2 12 0.67 20.00 / / 0.6 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 5.4 14 0.60 15.00 / / 0.7 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 5.6 20 0.93 21.43 / / 1 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 5.8 21 0.93 31.50 / / 1.05 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 6 21 0.67 24.23 / / 1.05 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 6.2 19 0.87 19.00 / / 0.95 / n.l.
, 0 0 0 0 0 0 0 0 0 0 x 0 6.4 78 1.00 73.13 37 0.50 / 19.5 2.77
, 0 0 0 0 0 0 0 0 0 0 0 x 6.6 111 1.07 138.75 39 0.58 / 27.75 2.77
, 0 0 0 0 0 0 0 0 0 0 x 0 6.8 41 0.80 61.50 35 0.40 / 10.25 1.01
..

0 0 0 0 0 0 0 0 x 0 0 0 7 31 0.67 46.50 / / / 7.75 1.44
.. 0 0 0 0 0 0 x 0 0 0 0 0 7.2 13 0.67 27.86 / / 0.65 / n.l.
. x 0 0 0 0 0 0 0 0 0 0 0 7.4 6 0.47 15.00 / / 0.3 / n.l.
. x 0 0 0 0 0 0 0 0 0 0 0 7.6 8 0.40 12.00 / / 0.4 / n.l.
, 0 0 0 0 0 0 0 0 0 0 0 x 7.8 93 0.67 73.42 38 0.53 / 23.25 2.77
,

0 0 0 0 0 0 0 0 0 0 0 x 8 133 1.27 95.00 41 0.63 / 33.25 2.77
. 0 0 0 0 x 0 0 0 0 0 0 0 8.2 14 1.40 13.13 / / 0.7 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 8.4 14 1.07 16.15 / / 0.7 / n.l.
, 0 0 0 0 0 0 0 0 0 0 x 0 8.6 58 0.87 124.29 36 0.45 / 14.5 1.33
.. 0 0 0 0 0 0 x 0 0 0 0 0 8.8 21 0.47 31.50 / / 1.05 / n.l.
.

x 0 0 0 0 0 0 0 0 0 0 0 9 6 0.67 15.00 / / 0.3 / n.l.
. x 0 0 0 0 0 0 0 0 0 0 0 9.2 9 0.40 13.50 / / 0.45 / n.l.
. x 0 0 0 0 0 0 0 0 0 0 0 9.4 9 0.67 15.00 / / 0.45 / n.l.
. x 0 0 0 0 0 0 0 0 0 0 0 9.6 8 0.60 10.00 / / 0.4 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 9.8 11 0.80 20.63 / / 0.55 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 10 23 0.53 7.50 / / 1.15 / n.l.
, 0 0 0 0 0 0 0 0 0 0 0 x 10.2 196 3.07 52.50 45 0.79 / 49 2.77
, 0 0 0 0 0 0 0 0 0 0 0 x 10.4 367 3.73 73.40 55 1.22 / 91.75 2.77
, 0 0 0 0 0 0 0 0 0 0 0 x 10.6 421 5.00 107.03 59 1.35 / 105.25 2.77
.. 0 0 0 0 0 0 x 0 0 0 0 0 10.8 352 3.93

11 500

Legenda: Cu media  Kg/cmq 0.68452 38.225 Nspt media n. colpi

Caratteristiche strumento:penetrometro statico semovente, 200kN spinta AO argilla organica e terreni misti; AMT argilla molto tenera; 

Punta meccanica tipo Begemann - manicotto laterale superficie 150 cmq argilla AT argilla tenera; AM argilla media;AC argilla compatta n.l. non liquefacibile

sabbia limoso argillosa AMC argilla molto compatta; ASL argilla sabbiosa limosa;

sabbia SL sabbia e limo; SLA sabbia limoso argillosa

SS sabbia sciolta; S sabbia; SD sabbia densa
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Prova n.: CPT 2 

Cantiere: Rimini (RN) - Microzonazione sismica 

Data: Novembre 2020 

Quota inizio: piano campagna 
Liv.falda: -1,90 mt. 
Note: 
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Intergeo s.r.l. - Servizi Geologici - info@intergeosm.com

Classificazione orientativa dei terreni (Schmertmann - 1978)

Angolo d'attrito interno, densità Verifica alla liquefazione

A A A A A A A S S S S S relativa e coesione magnitudo di 6 g

0 M T M C M S L L S D accelerazione massima al suolo 0,25 g

T C L A (Seed et al. 1985)

mt. Rp Rl Rp/Rl
 Dr  Cu  

Kg/cmq

Nspt
coefficiente di sicurezza

0.2
. 0 0 0 0 x 0 0 0 0 0 0 0 0.4 22 20.63 / / 1.1 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 0.6 17 1.07 15.00 / / 0.85 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 0.8 17 1.13 18.21 / / 0.85 / n.l.
. x 0 0 0 0 0 0 0 0 0 0 0 1 11 0.93 9.17 / / 0.55 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 1.2 19 1.20 20.36 / / 0.95 / n.l.
. 0 0 0 0 x 0 0 0 0 0 0 0 1.4 16 0.93 12.63 / / 0.8 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 1.6 36 1.27 28.42 / / 1.8 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 1.8 41 1.27 18.09 / / 2.05 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 2 54 2.27 21.89 / / 2.7 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 2.2 48 2.47 16.36 / / 2.4 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 2.4 44 2.93 13.75 / / 2.2 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 2.6 42 3.20 13.40 / / 2.1 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 2.8 31 3.13 16.03 / / 1.55 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 3 29 1.93 16.11 / / 1.45 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 3.2 33 1.80 23.57 / / 1.65 / n.l.
. 0 0 0 0 0 x 0 0 0 0 0 0 3.4 36 1.40 20.77 / / 1.8 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 3.6 30 1.73 25.00 / / 1.5 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 3.8 29 1.20 25.59 / / 1.45 / n.l.
..

0 0 0 0 0 0 0 0 x 0 0 0 4 31 1.13 31.00 / / / 7.75 1.67
.. 0 0 0 0 0 0 x 0 0 0 0 0 4.2 30 1.00 26.47 / / 1.5 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 4.4 25 1.13 26.79 / / 1.25 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 4.6 32 0.93 40.00 / / / 8 1.66
.. 0 0 0 0 0 0 x 0 0 0 0 0 4.8 40 0.80 25.00 / / 2 / n.l.
.

0 0 0 0 0 x 0 0 0 0 0 0 5 26 1.60 16.96 / / 1.3 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 5.2 75 1.53 45.00 / / / 18.75 2.77
.. 0 0 0 0 0 0 x 0 0 0 0 0 5.4 42 1.67 18.53 / / 2.1 / n.l.
, 0 0 0 0 0 0 0 0 0 0 0 x 5.6 104 2.27 65.00 39 0.56 / 26 2.77
, 0 0 0 0 0 0 0 0 0 0 0 x 5.8 91 1.60 48.75 38 0.53 / 22.75 2.77
,

0 0 0 0 0 0 0 0 0 0 0 x 6 122 1.87 65.36 40 0.61 / 30.5 2.77
.. 0 0 0 0 0 0 0 0 x 0 0 0 6.2 50 1.87 44.12 / / / 12.5 2.40
.. 0 0 0 0 0 0 0 0 x 0 0 0 6.4 46 1.13 30.00 / / / 11.5 2.13
, 0 0 0 0 0 0 0 0 0 0 x 0 6.6 59 1.53 49.17 36 0.45 / 14.75 1.59
, 0 0 0 0 0 0 0 0 0 0 x 0 6.8 54 1.20 54.00 36 0.44 / 13.5 1.41
..

0 0 0 0 0 0 x 0 0 0 0 0 7 48 1.00 22.50 / / 2.4 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 7.2 66 2.13 36.67 / / / 16.5 2.77
.. 0 0 0 0 0 0 x 0 0 0 0 0 7.4 37 1.80 29.21 / / 1.85 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 7.6 55 1.27 29.46 / / / 13.75 2.39
.. 0 0 0 0 0 0 x 0 0 0 0 0 7.8 48 1.87 21.18 / / 2.4 / n.l.
..

0 0 0 0 0 0 x 0 0 0 0 0 8 49 2.27 26.25 / / 2.45 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 8.2 53 1.87 24.84 / / 2.65 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 8.4 53 2.13 37.86 / / / 13.25 2.14
.. 0 0 0 0 0 0 x 0 0 0 0 0 8.6 63 1.40 17.50 / / 3.15 / n.l.
.. 0 0 0 0 0 0 0 0 x 0 0 0 8.8 71 3.60 42.60 / / / 17.75 2.77
..

0 0 0 0 0 0 0 0 x 0 0 0 9 48 1.67 28.80 / / / 12 1.75
.. 0 0 0 0 0 0 0 0 x 0 0 0 9.2 47 1.67 39.17 / / / 11.75 1.73
.. 0 0 0 0 0 0 0 0 x 0 0 0 9.4 68 1.20 32.90 / / / 17 2.77
.. 0 0 0 0 0 0 x 0 0 0 0 0 9.6 62 2.07 19.38 / / 3.1 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 9.8 59 3.20 23.29 / / 2.95 / n.l.
,

0 0 0 0 0 0 0 0 0 0 x 0 10 73 2.53 64.41 37 0.48 / 18.25 1.56
, 0 0 0 0 0 0 0 0 0 0 x 0 10.2 54 1.13 47.65 36 0.44 / 13.5 1.08
.. 0 0 0 0 0 0 0 x 0 0 0 0 10.4 81 1.13 46.73 / / / 20.25 2.77
. 0 0 0 0 0 x 0 0 0 0 0 0 10.6 54 1.73 6.59 / / 2.7 / n.l.
.. 0 0 0 0 0 0 x 0 0 0 0 0 10.8 349 8.20

11 500

Legenda: Cu media  Kg/cmq 1.86094 16 Nspt media n. colpi

Caratteristiche strumento:penetrometro statico semovente, 200kN spinta AO argilla organica e terreni misti; AMT argilla molto tenera; 

Punta meccanica tipo Begemann - manicotto laterale superficie 150 cmq argilla AT argilla tenera; AM argilla media;AC argilla compatta n.l. non liquefacibile

sabbia limoso argillosa AMC argilla molto compatta; ASL argilla sabbiosa limosa;

sabbia SL sabbia e limo; SLA sabbia limoso argillosa

SS sabbia sciolta; S sabbia; SD sabbia densa
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Prova n.: CPT 4 

Cantiere: Rimini (RN) - Microzonazione sismica 

Data: Novembre 2020 

Quota inizio: piano campagna 
Liv.falda: -9,20 mt. 
Note: 
 

Prova Penetrometrica Statica 
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Intergeo s.r.l. - Servizi Geologici - info@intergeosm.com

 

cantiere: Rimini - Microzonazione sismica

quota inizio: piano campagna data: Novembre 2020

prof. falda: -6.70 mt

PROVA PENETROMETRICA DINAMICA PESANTE DPSH 3

Penetrometro dinamico pesante tipo "Emilia" :

Peso maglio:63.50 Kg. Caduta maglio:75cm. Sezione punta:20cmq. Peso aste:6.20Kg/ml.
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MS3_RIMINI, HV 0001                   
 
Instrument:      TRZ-0144/01-11   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 23/11/20 12:31:03 End recording:   23/11/20 12:51:02 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
Trace length:      0h20'00''.  Analysis performed on the entire trace. 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 

 
 

 
DIRECTIONAL H/V 

 
 

SINGLE COMPONENT SPECTRA 

 
 

MERLI
Text Box
099014P1365



TROMINO
®
 Grilla 

  www.tromino.eu  

 

EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

Thickness [m] Vs [m/s] Poisson ratio 

5.00 5.00 130 0.49 
15.00 10.00 190 0.49 
25.00 10.00 200 0.49 
65.00 40.00 230 0.49 
135.00 70.00 300 0.49 

inf. inf. 350 0.42 
Vs_eq(30.0-30.0)=230m/s 
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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 

the following tables.] 
  
 

 
Max. H/V at 0.22 ± 0.15 Hz (in the range 0.0 - 64.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 0.22 > 0.50  NO 

nc(f0) > 200 262.5 > 200 OK  

σσσσA(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

σσσσA(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  12 times OK  

 
Criteria for a clear H/V peak 
[At least 5 out of 6 should be fulfilled] 

 
Exists f

 -
 in  [f0/4, f0] | AH/V(f

 -
) < A0 / 2 0.094 Hz OK  

Exists f
 +

 in  [f0, 4f0] | AH/V(f
 +

) < A0 / 2   NO 

A0 > 2  1.64 > 2  NO 

fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0.66599| < 0.05  NO 

σσσσf < εεεε(f0) 0.14568 < 0.04375  NO 

σσσσA(f0) < θθθθ(f0) 0.3056 < 2.5 OK  

 

Lw  
nw  

nc = Lw nw f0  
f 

 f0  

σf  

ε(f0) 
A0 

AH/V(f) 
f 

– 

f 
+ 

σA(f) 
 

σlogH/V(f) 

θ(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition σf < ε(f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f 

-
) < A0/2 

frequency between f0 and 4f0 for which AH/V(f 
+
) < A0/2 

standard deviation of AH/V(f), σA(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition σA(f) < θ(f0) 

 

Threshold values for σf and σA(f0) 
Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

ε(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

θ(f0) for σA(f0) 3.0 2.5 2.0 1.78 1.58 

log θ(f0) for σlogH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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MS3_RIMINI, HV 0002                   
 
Instrument:      TRZ-0144/01-11   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 23/11/20 13:13:45 End recording:   23/11/20 13:33:44 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
Trace length:      0h20'00''.  Analysis performed on the entire trace. 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 

 
 

 
DIRECTIONAL H/V 

 
 

SINGLE COMPONENT SPECTRA 
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EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

Thickness [m] Vs [m/s] Poisson ratio 

2.00 2.00 130 0.45 
5.00 3.00 150 0.49 
15.00 10.00 170 0.49 
25.00 10.00 185 0.49 
40.00 15.00 400 0.49 
80.00 40.00 320 0.45 
130.00 50.00 380 0.42 

inf. inf. 500 0.42 
Vs_eq(0.0-30.0)=187m/s 
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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 

the following tables.] 
  
 

 
Max. H/V at 2.0 ± 0.19 Hz (in the range 0.0 - 64.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 2.00 > 0.50 OK  

nc(f0) > 200 2400.0 > 200 OK  

σσσσA(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

σσσσA(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  97 times OK  

 
Criteria for a clear H/V peak 
[At least 5 out of 6 should be fulfilled] 

 
Exists f

 -
 in  [f0/4, f0] | AH/V(f

 -
) < A0 / 2 1.531 Hz OK  

Exists f
 +

 in  [f0, 4f0] | AH/V(f
 +

) < A0 / 2 2.969 Hz OK  

A0 > 2  3.62 > 2 OK  

fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0.09392| < 0.05  NO 

σσσσf < εεεε(f0) 0.18785 < 0.1  NO 

σσσσA(f0) < θθθθ(f0) 0.3355 < 1.58 OK  

 

Lw  
nw  

nc = Lw nw f0  
f 

 f0  

σf  

ε(f0) 
A0 

AH/V(f) 
f 

– 

f 
+ 

σA(f) 
 

σlogH/V(f) 

θ(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition σf < ε(f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f 

-
) < A0/2 

frequency between f0 and 4f0 for which AH/V(f 
+
) < A0/2 

standard deviation of AH/V(f), σA(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition σA(f) < θ(f0) 

 

Threshold values for σf and σA(f0) 
Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

ε(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

θ(f0) for σA(f0) 3.0 2.5 2.0 1.78 1.58 

log θ(f0) for σlogH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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MS3_RIMINI, HV 0003                   
 
Instrument:      TRZ-0144/01-11   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 23/11/20 13:49:52 End recording:   23/11/20 14:09:51 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
Trace length:      0h20'00''.  Analyzed 85% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 

 
 

 
DIRECTIONAL H/V 

 
 

SINGLE COMPONENT SPECTRA 
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EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

Thickness [m] Vs [m/s] Poisson ratio 

1.00 1.00 130 0.40 
6.00 5.00 180 0.40 
11.00 5.00 250 0.40 
16.00 5.00 300 0.40 
36.00 20.00 350 0.40 
66.00 30.00 450 0.35 
116.00 50.00 500 0.30 
166.00 50.00 600 0.30 

inf. inf. 700 0.30 
Vs_eq(0.0-30.0)=268m/s 
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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 

the following tables.] 
  
 

 
Max. H/V at 53.41 ± 29.64 Hz (in the range 0.0 - 64.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 53.41 > 0.50 OK  

nc(f0) > 200 54474.4 > 200 OK  

σσσσA(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

σσσσA(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  1194 
times 

OK  

 
Criteria for a clear H/V peak 
[At least 5 out of 6 should be fulfilled] 

 
Exists f

 -
 in  [f0/4, f0] | AH/V(f

 -
) < A0 / 2   NO 

Exists f
 +

 in  [f0, 4f0] | AH/V(f
 +

) < A0 / 2   NO 

A0 > 2  1.77 > 2  NO 

fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0.55492| < 0.05  NO 

σσσσf < εεεε(f0) 29.63606 < 2.67031  NO 

σσσσA(f0) < θθθθ(f0) 0.0827 < 1.58 OK  

 

Lw  
nw  

nc = Lw nw f0  
f 

 f0  

σf  

ε(f0) 
A0 

AH/V(f) 
f 

– 

f 
+ 

σA(f) 
 

σlogH/V(f) 

θ(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition σf < ε(f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f 

-
) < A0/2 

frequency between f0 and 4f0 for which AH/V(f 
+
) < A0/2 

standard deviation of AH/V(f), σA(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition σA(f) < θ(f0) 

 

Threshold values for σf and σA(f0) 
Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

ε(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

θ(f0) for σA(f0) 3.0 2.5 2.0 1.78 1.58 

log θ(f0) for σlogH/V(f0) 0.48 0.40 0.30 0.25 0.20 
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MS3_RIMINI, HV 0004                   
 
Instrument:      TRZ-0144/01-11   
Data format: 16 byte 
Full scale [mV]: n.a. 
Start recording: 23/11/20 14:27:23 End recording:   23/11/20 14:47:22 
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN  
GPS data not available 
Trace length:      0h20'00''.  Analyzed 70% trace (manual window selection) 
Sampling rate:    128 Hz 
Window size:  20 s 
Smoothing type: Triangular window 
Smoothing:  10% 
 

HORIZONTAL TO VERTICAL SPECTRAL RATIO 

 
 

H/V TIME HISTORY 

 
 

 
DIRECTIONAL H/V 

 
 

SINGLE COMPONENT SPECTRA 
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EXPERIMENTAL vs. SYNTHETIC H/V 
 

 
 
 

Depth at the bottom of 
the layer [m] 

Thickness [m] Vs [m/s] Poisson ratio 

2.00 2.00 140 0.45 
8.00 6.00 260 0.45 
12.00 4.00 300 0.40 
17.00 5.00 350 0.40 
57.00 40.00 450 0.35 
97.00 40.00 550 0.30 

inf. inf. 700 0.30 
Vs_eq(0.0-30.0)=320m/s 
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[According to the SESAME, 2005 guidelines. Please read carefully the Grilla    manual before interpreting 

the following tables.] 
  
 

 
Max. H/V at 15.94 ± 7.87 Hz (in the range 0.0 - 64.0 Hz). 

 
 

 
Criteria for a reliable H/V curve 

[All 3 should be fulfilled] 

 
f0 > 10 / Lw 15.94 > 0.50 OK  

nc(f0) > 200 13387.5 > 200 OK  

σσσσA(f) < 2 for 0.5f0 < f < 2f0 if  f0 > 0.5Hz 

σσσσA(f) < 3 for 0.5f0 < f < 2f0 if  f0 < 0.5Hz 

Exceeded  0 out of  766 times OK  

 
Criteria for a clear H/V peak 
[At least 5 out of 6 should be fulfilled] 

 
Exists f

 -
 in  [f0/4, f0] | AH/V(f

 -
) < A0 / 2   NO 

Exists f
 +

 in  [f0, 4f0] | AH/V(f
 +

) < A0 / 2   NO 

A0 > 2  1.74 > 2  NO 

fpeak[AH/V(f) ± σσσσA(f)] = f0 ± 5% |0.49379| < 0.05  NO 

σσσσf < εεεε(f0) 7.86975 < 0.79688  NO 

σσσσA(f0) < θθθθ(f0) 0.0758 < 1.58 OK  

 

Lw  
nw  

nc = Lw nw f0  
f 

 f0  

σf  

ε(f0) 
A0 

AH/V(f) 
f 

– 

f 
+ 

σA(f) 
 

σlogH/V(f) 

θ(f0) 

window length 
number of windows used in the analysis 
number of significant cycles 
current frequency 
H/V peak frequency 
standard deviation of H/V peak frequency 

threshold value for the stability condition σf < ε(f0) 
H/V peak amplitude at frequency f0 

H/V curve amplitude at frequency f 
frequency between f0/4 and f0 for which AH/V(f 

-
) < A0/2 

frequency between f0 and 4f0 for which AH/V(f 
+
) < A0/2 

standard deviation of AH/V(f), σA(f) is the factor by which the mean AH/V(f) curve should 
be multiplied or divided 
standard deviation of log AH/V(f) curve 

threshold value for the stability condition σA(f) < θ(f0) 

 

Threshold values for σf and σA(f0) 
Freq. range [Hz] < 0.2 0.2 – 0.5 0.5 – 1.0 1.0 – 2.0 > 2.0 

ε(f0) [Hz] 0.25 f0 0.2 f0 0.15 f0 0.10 f0 0.05 f0 

θ(f0) for σA(f0) 3.0 2.5 2.0 1.78 1.58 

log θ(f0) for σlogH/V(f0) 0.48 0.40 0.30 0.25 0.20 

 

 

 


	ALLEGATO 1_Indagini.pdf
	099014P1361_CPTM-1.pdf
	099014P1362_CPTM-2.pdf
	099014P1363_CPTM-4.pdf
	099014P1364_DP-3.pdf
	099014P1365_HV_01.pdf
	099014P1366_HV_02.pdf
	099014P1367_HV_03.pdf
	099014P1368_HV_04.pdf



