
Inquadramento:  

COMUNE DI LUGO

TUTTI I DIRITTI SONO RISERVATI, OGNI RIPRODUZIONE ANCHE PARZIALE DEL SEGUENTE DISEGNO E' PERSEGUIBILE AI TERMINI DI LEGGE - (art. c.c. 2576)

LUGLIO 2018

PROGETTO DEFINITIVO

REGIONE EMILIA ROMAGNA
PROVINCIA DI RAVENNA

architettura ingegneria servizi
via Severoli, 18 - 48018 Faenza (RA)
tel. 0546-29237 - fax. 0546-29261
segreteria@cooprogetto.it
segreteria@pec.cooprogetto.it

Pratiche precedenti

Firme dei tecnici ognuno per le proprie competenze Presa visione

RIQUALIFICAZIONE AREA EX ACETIFICIO VENTURI

Progetto rete fognaria

ing. Paolo Ruggeri

Proprietà: IMMOBILIARE STUOIE S.p.A. Sede legale: LUGO (RA) PIAZZA BARACCA 24
                   Indirizzo PEC: IMMOBILIARESTUOIESPA@LEGALMAIL.IT Codice Fiscale E PARTITA IVA: 02511190395

incrocio trivio composto da: via Piano Caricatore, via Fabio Taglioni, via Rivali San Bartolomeo
Catasto fabbricati: Foglio 111 - Mappali 20, 91

UFFICI WELFARE

Arch. Alessandro Bucci

collaboratori:

Arch. Silvia Ancarani

Arch. Elisa Fontana

Arch. Enrico Ferraresi

Arch. Filippo Govoni

Arch. Luca Landi

Arch. Michele Vasumin

geologo: dott. Giancarlo Andreatta

              dott. Samuel Sangiorgi

clima/impatto acustico: ing. Franca Conti

trasporti: ing. Michele Tarozzi

studio ambientale: ing. Lara dal Pozzo

          ing. Franca Conti

Consulenti:
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TRACCIA 0018, LUGO

Start recording: 29/03/08 16:48:02 End recording:   29/03/08 17:01:32
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN
GPS data not available

Trace length:     0h13'24''. Analyzed 88% trace (manual window selection)
Sampling frequency:    128 Hz
Window size:  20 s
Smoothing window: Triangular window
Smoothing:  10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

H/V TIME HISTORY



SINGLE COMPONENT SPECTRA



EXPERIMENTAL VS. SYNTHETIC H/V

Depth at the bottom of the layer
[m]

Thickness [m] Vs [m/s]

1.00 1.00 130

2.00 1.00 250

14.00 12.00 230

59.00 45.00 450

179.00 120.00 700

inf. inf. 1100

Vs30=302m/s, categoria di suolo = C



[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before

interpreting the following tables.]

Max. HVSR at 0.94 ± 0.2 Hz. (in the range 0.0 - 62.5 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

f0 > 10 / Lw 0.94 > 0.50 OK

nc(f0) > 200 656.3 > 200 OK

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

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

Exceeded  0 out of  46 times OK

Criteria for a clear HVSR 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 2.26 > 2 OK

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.10408| < 0.05 NO

f < (f0) 0.09758 < 0.14063 OK

A(f0) < (f0) 0.1878 < 2.0 OK

Lw

nw

nc = Lw nw f0
f

 f0

f

(f0)
A0

AH/V(f)
f 

!

f 
+

A(f)

logH/V(f)

(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 f < (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), A(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 A(f) < (f0)

Threshold values for f and A(f0)

Freq.range [Hz] < 0.2 0.2 ! 0.5 0.5 ! 1.0 1.0 ! 2.0 > 2.0

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

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58

Log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20



TRACCIA 0019, LUGO

Start recording: 29/03/08 17:11:07 End recording:   29/03/08 17:27:19
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN
GPS data not available

Trace length:     0h16'00''. Analysis performed on the entire trace.
Sampling frequency:    128 Hz
Window size:  20 s
Smoothing window: Triangular window
Smoothing:  10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

H/V TIME HISTORY



SINGLE COMPONENT SPECTRA



EXPERIMENTAL VS. SYNTHETIC H/V

Depth at the bottom of the layer
[m]

Thickness [m] Vs [m/s]

1.00 1.00 100

3.00 2.00 210

8.00 5.00 180

18.00 10.00 260

58.00 40.00 360

138.00 80.00 500

688.00 550.00 800

inf. inf. 1400

Vs30 = 252 m/s, categoria di suolo = C



[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before

interpreting the following tables.]

Max. HVSR at 0.94 ± 0.06 Hz. (in the range 0.0 - 62.5 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

f0 > 10 / Lw 0.94 > 0.50 OK

nc(f0) > 200 900.0 > 200 OK

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

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

Exceeded  0 out of  46 times OK

Criteria for a clear HVSR 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 1.875 Hz OK

A0 > 2 2.42 > 2 OK

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.03089| < 0.05 OK

f < (f0) 0.02895 < 0.14063 OK

A(f0) < (f0) 0.1686 < 2.0 OK

Lw

nw

nc = Lw nw f0
f

 f0

f

(f0)
A0

AH/V(f)
f 

!

f 
+

A(f)

logH/V(f)

(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 f < (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), A(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 A(f) < (f0)

Threshold values for f and A(f0)

Freq.range [Hz] < 0.2 0.2 ! 0.5 0.5 ! 1.0 1.0 ! 2.0 > 2.0

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

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58

Log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20



TRACCIA 0020, LUGO

Start recording: 29/03/08 17:36:43 End recording:   29/03/08 17:51:49
Channel labels:    NORTH SOUTH;   EAST  WEST ;   UP    DOWN
GPS data not available

Trace length:     0h15'00''. Analyzed 96% trace (manual window selection)
Sampling frequency:    128 Hz
Window size:  20 s
Smoothing window: Triangular window
Smoothing:  10%

HORIZONTAL TO VERTICAL SPECTRAL RATIO

H/V TIME HISTORY



SINGLE COMPONENT SPECTRA



EXPERIMENTAL VS. SYNTHETIC H/V

Depth at the bottom of the layer
[m]

Thickness [m] Vs [m/s]

1.00 1.00 100

3.00 2.00 170

9.00 6.00 150

29.00 20.00 280

89.00 60.00 400

inf. inf. 600

Vs30 = 221 m/s, categoria di suolo = C



[According to the Sesame, 2005 guidelines. Please read carefully the Grilla manual before

interpreting the following tables.]

Max. HVSR at 1.19 ± 0.02 Hz. (in the range 0.0 - 62.5 Hz).

Criteria for a reliable HVSR curve
[All 3 should be fulfilled]

f0 > 10 / Lw 1.19 > 0.50 OK

nc(f0) > 200 1021.3 > 200 OK

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

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

Exceeded  0 out of  58 times OK

Criteria for a clear HVSR 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 4.156 Hz OK

A0 > 2 1.98 > 2 NO

fpeak[AH/V(f) ± A(f)] = f0 ± 5% |0.00868| < 0.05 OK

f < (f0) 0.0103 < 0.11875 OK

A(f0) < (f0) 0.1285 < 1.78 OK

Lw

nw

nc = Lw nw f0
f

 f0

f

(f0)
A0

AH/V(f)
f 

!

f 
+

A(f)

logH/V(f)

(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 f < (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), A(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 A(f) < (f0)

Threshold values for f and A(f0)

Freq.range [Hz] < 0.2 0.2 ! 0.5 0.5 ! 1.0 1.0 ! 2.0 > 2.0

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

(f0) for A(f0) 3.0 2.5 2.0 1.78 1.58

Log (f0) for logH/V(f0) 0.48 0.40 0.30 0.25 0.20



LEGENDA:

Terreno rimaneggiato e/o di riporto

Argilla limosa con intercalazioni limoso-sabbiose, normalconsolidate

Sabbie-limose addensate con intercalazioni di argille-limose consistenti

FONDAZIONE A PLATEA o
TRAVE ROVESCIA:
profondità del piano di posa fondazioni
m. 2,20-2,50 dalla quota prove.

Dott. ANDREATTA GIANCARLO
GEOLOGO
CASTELBOLOGNESE (Ra)

SEZIONE
GEOTECNICA

Scala 1:200

0,5

1,0

1,5

2,0

2,5

3,0

3,5

4,0

4,5

5,0

5,5

6,0

6,5

7,0

7,5

8,0

8,5

9,0

9,5

10,0

1,60

FA
LD

A
IDR

ICA
ml

. 1
,50

3,50

Riporto detritico (macerie, ghiaino,
asfalto)

0,60

Limo-argilloso nocciola-giallastro con
livelli sabbiosi sciolti, umidità elevata

Limo sabbioso-argilloso giallastro con
livelli argillosi grigiastri, consistente

Argilla-limosa nocciola-grigiastra
consistente con livelli limoso-sabbiosi
sciolti

Sondaggio
n° 1

CPTE
n° 3

CPTE
n° 6

FABBRICATO IN PROGETTO



PLANIMETRIA
UBICAZIONE PROVE

scala  1:1.000

LEGENDA:                    

Area d'intervento

Fabbricati in progetto

Lotto Casa Salute

Prova penetrometrica
statica con punta
elettrica CPTE

Sondaggio a
carotaggio
continuo

Dott. ANDREATTA GIANCARLO
GEOLOGO
CASTELBOLOGBNESE (Ra)

s1

1

P618

2

1

5

s1

3

4

SEZIONE

GEOTECNICA

6
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� Ex Venturi - LUGO
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�����������������	�� � ������������ Cooprogetto

	�
����
� Ex Venturi - LUGO

����� 24.03.2016

���������
���������������
�������� 2.00 ml. 
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����� 24.03.2016

���������
���������������
�������� 2.00 ml. 
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� Ex Venturi - LUGO

����� 24.03.2016

���������
���������������
�������� 2.00 ml. 
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	�
����
� Ex Venturi - LUGO

����� 24.03.2016

���������
���������������
�������� 1.50 ml. 
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�����������������
������������������������
��������� �
��������	�
 ���
������������� ������������
 ����������� ����
 �������� !

����� �� �� 	
��
�
������ ������� ����� �����	����
���������� �� �!��� "�!�����#! �$�%&#�!����! '( '$
��� �������	�
 �	��
����������� � �� �)����#� ����#� ���	�	
��*�����)����� �����	 ���#����� !�+� �,!������ �������	�	

� � �
���
���
��� -. ����� ������������� ������������� ������������� � !��� �" ��!! ���"� ���� �# $ -/ % #�� ���
��� 0. ��&�� ������'()���� ����������������������������������� !��� �" ��!! ���"� ���� �� $ -- % #�# ��&
��# 1/ ����� ������������� ������������� ������������� *�+���!! ���"� �##� �, $ /2 % ��# ��&
��- 1. ���&� ������������� �������������������� �������������������� *�+���!! ���"� �-�� �� $ /2 % ��, ��,
��& 1- ��-�� ��./�����/��0� 11111111111111 �
�/��
��
�	��0/0�
��
 �&,- ���� ����
'2��0�/	� 3�41- ����	�
 ��# ���
��� 15 ���#� �/�����./���0� ����������������������� �
�/��
��
�	��0/0�
��
 ���# ���� ����
'2��0�/	� 3�4520 ����	�
 ��# ���
��, 1- ���,& �/�����./���0� ����������������������� �
�/��
��
�	��0/0�
��
 �&�- ���& ����
'2��0�/	� 3�66./ ����	�
 ��� ���
� 11 ���&� ������������� ������������� ������������� *�+���!! ���"� �##� �, $ /4 % ��# ��-
��� 6 ����� ������������� ������������� ������������� �+�3��� �" ��!! ���"� �#�� �- $ /0 % ��- ���
��� 4 ���&� �/�����./���0� ����������������������� �	��0��
��
�	��0/0�
��
 �&�� ���# 4�5/��'2��0�/	� 3�.505 ����	�
 ��� ���
��� 1. ��#�� �/�����./���0� ����������������������� �
�/��
��
�	��0/0�
��
 ���� ��# ����
'2��0�/	� 3�44. ����	�
 ��� ��#
��� 15 ����� ������������� ������������� ������������� *�+���!! ���"� �-�� �� $ /2 % ��, ���
��# 1. ���&� ������������� �������������������� �����������������������
�� *�+���!! ���"� -�� �� $ /2 % ��, ��,
��- 11 ����� �/�����./���0� ����������������������� �
�/��
��
�	��0/0�
��
 &-& ���& ����
'2��0�/	� 3�63-4 ����	�
 ��� ���
��& 11 ����� �/�����./���0� ����������������������� �
�/��
��
�	��0/0�
��
 &-& ���& ����
'2��0�/	� 3�63-4 ����	�
 ��� ���
��� 1/ ��-�� ��./��� ��������������������� �
�/��
��
�	��0/0�
��
 &�� ��# ����
'2��0�/	� 3�6.12 ����	�
 ��� ���
��, 1/ ���&- ��./�����/��0� 11111111111111 �
�/��
��
�	��0/0�
��
 &�� ���& ����
'2��0�/	� 3�6.12 ����	�
 ��� ���
� 13 ����� �/�����./���0� ����������������������� �
�/��
��
�	��0/0�
��
 &#� ���� ����
'2��0�/	� 3�0.-0 ����	�
 ��# ���
��� 13 ����� ��./�����/��0� 11111111111111 �
�/��
��
�	��0/0�
��
 &#� ���� ����
'2��0�/	� 3�0.-0 ����	�
 ��# ���
��� 2 ����� �/�����./���0� ����������������������� �
�/��
��
�	��0/0�
��
 &�& ���� ����
'2��0�/	� 3�031/ ����	�
 ��# ��,
��� 4 ����� ��./�����/��0� 11111111111111 �	��0��
��
�	��0/0�
��
 &�� ���# 4�5/��'2��0�/	� 3�.505 ����	�
 ��� ���
��� 4 ���&� �/�����./���0� ����������������������� �	��0��
��
�	��0/0�
��
 &�� ���# 4�5/��'2��0�/	� 3�.505 ����	�
 ��� ���
��# 6 ���&, ��./�����/��0� 11111111111111 �	��0��
��
�	��0/0�
��
 -,� ���# 4�5/��'2��0�/	� 3�561. ����	�
 ��# ��&
��- 6 ����� �/�����./���0� ����������������������� �	��0��
��
�	��0/0�
��
 -,� ���# 4�5/��'2��0�/	� 3�561. ����	�
 ��# ��&
��& 2 ���&� �/�����./���0� ����������������������� �
�/��
��
�	��0/0�
��
 &�& ���� ����
'2��0�/	� 3�031/ ����	�
 ��# ��,
��� 13 ���&� ������������� ������������� ������������� *�+���!! ���"� ##� �, $ /4 % ��# ��-
��, 11 ���&� ������������� ������������� ������������� *�+���!! ���"� ##� �, $ /4 % ��# ��-
� 13 ����� �/�����./���0� ����������������������� �
�/��
��
�	��0/0�
��
 &#� ���� ����
'2��0�/	� 3�0.-0 ����	�
 ��# ���
��� 11 ����� ������������� �������������������� �������������������� �+�3��� �" ��!! ���"� ##� �� $ /4 % ��� ��-
��� 2 ����- �������4�� %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%�+�3��� �" ��!! ���"� #�� �- $ /6 % ��- ��#
��� 11 ����� ������������� �������������������� �������������������� �+�3��� �" ��!! ���"� ##� �� $ /4 % ��� ��-
��� 2 ���&� �/�����./���0� ����������������������� �
�/��
��
�	��0/0�
��
 &�& ���� ����
'2��0�/	� 3�031/ ����	�
 ��# ��,
��# 2 ���&� �/�����./���0� ����������������������� �
�/��
��
�	��0/0�
��
 &�& ���� ����
'2��0�/	� 3�031/ ����	�
 ��# ��,
��- 13 ����� �/�����./���0� ����������������������� �
�/��
��
�	��0/0�
��
 &#� ���� ����
'2��0�/	� 3�0.-0 ����	�
 ��# ���
��& 1/ ���&- ��./�����/��0� 11111111111111 �
�/��
��
�	��0/0�
��
 &�� ���& ����
'2��0�/	� 3�6.12 ����	�
 ��� ���
��� 1/ ���&- ��./�����/��0� 11111111111111 �
�/��
��
�	��0/0�
��
 &�� ���& ����
'2��0�/	� 3�6.12 ����	�
 ��� ���
��, 1- ��#�� ��./�����/��0� 11111111111111 �
�/��
��
�	��0/0�
��
 &,� ���� ����
'2��0�/	� 3�624 ����	�
 ��# ���
� 1- ��-�� ��./��� ��������������������� �
�/��
��
�	��0/0�
��
 &,� ��# ����
'2��0�/	� 3�624 ����	�
 ��� ���
��� 1. ��-�� ��./�����/��0� 11111111111111 �
�/��
��
�	��0/0�
��
 ��� ��# ����
'2��0�/	� 3�44. ����	�
 ��� ��#
��� 1- ����- ��./��� ��������������������� �
�/��
��
�	��0/0�
��
 &,� ��# ����
'2��0�/	� 3�624 ����	�
 ��� ���
��� 10 ��&�� ��./�����/��0� 11111111111111 �
�/��
��
�	��0/0�
��
 ��� ��# ����
'2��0�/	� 3�2/.2 ����	�
 ��� ��-
��� /3 ����� ��./��� ��������������������� +��0/0�
��
�6	��2����7 �#& ��-� *��0�/	� 1�36.- ����	�
 ��� ���
��# 10 ����� ��./��� ��������������������� +��0/0�
��
�6	��2����7 ��� ��#& *��0�/	� 3�2/.2 ����	�
 #�� ��-
��- 1. ��-�� ��./�����/��0� 11111111111111 �
�/��
��
�	��0/0�
��
 ��� ��# ����
'2��0�/	� 3�44. ����	�
 ��� ��#
��& 1. ��-�� ��./�����/��0� 11111111111111 �
�/��
��
�	��0/0�
��
 ��� ��# ����
'2��0�/	� 3�44. ����	�
 ��� ��#
��� 1. ����- ��./��� ��������������������� +��0/0�
��
�6	��2����7 ��� ��#& *��0�/	� 3�44. ����	�
 #�� ��#
��, 1- ��&�� ��./��� ��������������������� �
�/��
��
�	��0/0�
��
 &,� ��# ����
'2��0�/	� 3�624 ����	�
 ��� ���
# 1/ ��-�� ��./��� ��������������������� �
�/��
��
�	��0/0�
��
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Committente: COOPROGETTO - 14.03.2016

Località: Ex acetificio - LUGO (Ra)
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