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2.5  Procedura per la composizione e l’utilizzazione 
degli abachi per amplificazioni (livello 2)

'#*#&� D7>:II>KD
9ZÒc^gZ�egdXZYjgZ�eZg�aV�Xdbedh^o^dcZ�Z�aÉji^a^ooVo^dcZ�Y^�VWVX]^��eZg�Vbea^ÒXVo^dc^�a^idhigVi^�\gVÒX]Z�Z�eZg�

Vbea^ÒXVo^dc^�ided\gVÒX]Z��X]Z!�hjaaV�WVhZ�Y^�VaXjc^�YVi^�Y^�^c\gZhhd�fjVci^iVi^k^�Y^�hZbea^XZ�ZY�ZXdcdb^XV�

VXfj^h^o^dcZ!�[dgc^hXVcd�eVgVbZig^�X]Z�XVgViiZg^oo^cd�aV�g^hedhiV�h^�hb^XV�adXVaZ�^c�hjeZgÒX^Z�eZg�^�XVh^�Y^�

hZ\j^id�heZX^ÒXVi^#�

'#*#'� A>B>I>�9>�JI>A>OOD�9:<A>�6768=>
'#*#'#&� A>B>I>�9>�JI>A>OOD�9:<A>�6768=>��
� E:G�6BEA>;>86O>DC>�A>IDHIG6I><G6;>8=:
AV�egdXZYjgV!�X]Z�hZ\jZ�jc�VeegdXX^d�Y^�i^ed�fjVci^iVi^kd!�[dgc^hXZ�jcV�hi^bV�YZaaV�g^hedhiV�h^�hb^XV�adXVaZ�̂ c�

iZgb^c^�Y^�[Viidg^�Y^�Vbea^ÒXVo^dcZ#�AV�egdXZYjgV���kVa^YV�eZg�aZ�bdY^ÒXVo^dc^�YZa�bdid�h^hb^Xd�^cYdiiZ�YVaaZ�

heZX^ÒX]Z�XVgViiZg^hi^X]Z�a^idhigVi^\gVÒX]Z�adXVa^�Z�cdc�i^ZcZ�Xdcid�YZ\a^�Z[[Zii^�ided\gVÒX^!�YZ\a^�Z[[Zii^�'9�Z�Y^�

ZkZcijVa^�V\\gVk^�YZa�bdid�Ydkji^�V�YZ[dgbVo^dc^�eZgbVcZci^#

Ý�gVXXdbVcYVid�aÉji^a^ood�YZ\a^�VWVX]^�eZg�jc�VhhZiid�\Zdad\^Xd�Z�\ZdiZXc^Xd�Vhh^b^aVW^aZ�V�jc�bdYZaad�Òh^"

Xd�bdcdY^bZch^dcVaZ!�X^d��V�n�higVi^�e^Vc^!�dg^oodciVa^!�eVgVaaZa^!�Xdci^cj^!�Y^�ZhiZc�h^dcZ�^cÒc^iV!�dbd\ZcZ^�V�

XdbedgiVbZcid�k^hXdZaVhi^Xd#�D\c^�higVid���XVgViiZg^ooVid�YVaad�heZhhdgZ�]!�YVaaV�YZch^i|�ρ!�YVa�bdYjad�Y^�

iV\a^d�^c^o^VaZ�G0�Z�YV�XjgkZ�Y^�YZXVY^bZcid�YZa�gVe�edgid�Y^�hbdgoVbZcid��D�#�FjZhi^�higVi^�\^VXX^dcd�hja�WV"

hVbZcid�h^hb^Xd��WZYgdX`�#�

9^�\gVcYZ�Vjh^a^d�hjaaV�hXZaiV�Y^�ji^a^ooVgZ�d�bZcd�\a^�VWVX]^!�hVgVccd�\a^�ZaZbZci^�g^edgiVi^�hjaaV�Carta 

delle microzone omogenee in prospettiva sismica�egZk^hiV�cZa�a^kZaad�&!�Z!�^c�eVgi^XdaVgZ!�\a^�ZaZbZci^�

YZaaV�XVgiV�X]Z�[Vccd�g^[Zg^bZcid�V/

[dgbZ�VXXa^k^�Y^�hjeZgÒX^Z��eZg�aÉ^YZci^ÒXVo^dc^�Y^�edhh^W^a^�Z[[Zii^�Y^�Vbea^ÒXVo^dcZ�Ydkji^�VaaV�ided\gVÒV�0��

[dgbZ�Vgi^XdaViZ�YZa�hjWhigVid�\Zdad\^Xd�hZedaid��eZg�aÉ^YZci^ÒXVo^dcZ�Y^�edhh^W^a^�Z[[Zii^�Y^�Vbea^"��

ÒXVo^dcZ�'9�0

hjXXZhh^dc^�a^idhigVi^\gVÒX]Z�X]Z�egZkZYVcd�iZggZc^�g^\^Y^�hj�iZggZc^�hd[ÒX^��egdÒad�Y^��� Vs�Xdc�^ckZg"

h^dc^�Y^�kZadX^i|�0

ZkZcijVaZ�egZhZcoV�Y^�VgZZ�hd\\ZiiZ�V�^chiVW^a^i|��edhh^W^a^�V\\gVk^�YZaaZ�Vbea^ÒXVo^dc^�#��

FjZhi^�[Viidg^�edigVccd�fj^cY^�dg^ZciVgZ�hjaaÉZkZcijVaZ�cZXZhh^i|�Y^�g^XdggZgZ�V�bdYZaa^�e^��Xdb�eaZhh^�g^heZiid�

V�fjZaa^�ji^a^ooVi^�eZg�aV�[dgbjaVo^dcZ�YZ\a^�VWVX]^!�jhVcYd�bZidY^�Y^�XVaXdad�Ve�egdeg^Vi^#

>c�egZhZcoV�Y^�WVX^c^�hZedai^!�dkkZgd�Y^�[dgbZ�XdcXVkZ�YZa�WVhVbZcid�h^hb^Xd�Xdc�g^Zbe^bZci^�Xdhi^ij^i^�YV�

iZggZc^�hd[ÒX^!�Z[[Zii^�W^Y^bZch^dcVa^�edhhdcd�\^dXVgZ�jc�gjdad�Ydb^cVciZ�Z�fj^cY^�gZcYZgZ�̂ ggZVa^hi^X]Z�aZ�hi^bZ�

YZ\a^�VWVX]^#�EZg�kVajiVgZ�̂ c�eg^bV�Veegdhh^bVo^dcZ�aV�egZhZcoV�Y^�fjZhid�i^ed�Y^�Z[[Zii^!�Z�fj^cY^�aÉVeea^XVW^a^i|�

YZ\a^�VWVX]^!���edhh^W^aZ�ji^a^ooVgZ�aÉVeegdXX^d�hZb�ea^ÒXVid�egdedhid�YV�7VgY�Z�7djX]dc��&.-*��Z�^�YVi^�gZaVi^k^�

VaaV�bdg[dad\^V�hZedaiV�Z�Va�XdcigV�hid�Y^�^beZYZcoV�h^hb^XV�ViiZhd�VaaV�WVhZ�YZ^�hZY^bZci^#�8dbZ�hj\\Zg^id�

cZa�aVkdgd�X^iVid!�aV�kVajiVo^dcZ�ej��ZhhZgZ�Z[[ZiijViV�Xdc�aV�[dgbjaV�hZ\jZciZ/
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YdkZ/

h���aV�egd[dcY^i|�YZaaV�kVaaZ��bVhh^bd�heZhhdgZ�YZa�YZedh^id�

l�aV�hjV�hZb^Vbe^ZooV

Cv�^a�gVeedgid�[gV�aV�kZadX^i|�Vs�cZa�WVhVbZcid�h^hb^Xd�Z�fjZaaV�bZY^V�cZ^�iZggZc^�Y^�g^Zbe^�bZcid�YZaaV�kVaaZ#

HZ�aÉZhegZhh^dcZ�egZXZYZciZ���kZg^ÒXViV�Z�hZ���[dgiZ�ad�hbdgoVbZcid�YZaaZ�dcYZ�Y^�hjeZgÒX^Z!�h^�edig|�hi^bVgZ!�

Va�XZcigd�YZaaV�kVaaZ!�aÉVbea^ÒXVo^dcZ�Xdc�bdYZaa^�&9#�6aadciVcVcYdh^�YVa�XZcigd�YZaaV�kVaaZ�Z�Vkk^X^cVcYdh^�

V^�ÒVcX]^!�aÉVeegdhh^bVo^dcZ�[dgc^iV�YVa�bZidYd�&9�Y^kZciV�bZcd�hdYY^h[VXZciZ#�

HZ�aÉZhegZhh^dcZ�egZXZYZciZ�cdc���kZg^ÒXViV���cZXZhhVg^d�ji^a^ooVgZ�jcÉVcVa^h^�W^Y^bZch^dcVaZ�'9�Z�fj^cY^�

Y^�[Viid�eVhhVgZ�V�jc�a^kZaad�Y^�Veegd[dcY^bZcid�hjeZg^dgZ��a^kZaad�(�#

AV�egZhZcoV�Y^�jcV�^ckZgh^dcZ�Y^�kZadX^i|�cZa�egdÒad�YZaaZ�Vs�Y^�jcV�hjXXZhh^dcZ�a^idhigVi^\gVÒV�h^�^ciZcYZ�

gZVa^ooViV�fjVcYd�jc�iZggZcd�g^\^Yd�hdkgVhiV�higVi^\gVÒXVbZciZ�jc�iZggZcd�bZcd�g^�\^Yd��hd[ÒXZ��Xdc�jc�

gVeedgid�Vs�g^\$Vs�hd[�> '!�Xdc�aV�Vs�YZaad�higVid�e^��g^\^Yd�bV\\^dgZ�Y^�*%%�b$h#�>c�iVa^�XVh^���deedgijcd�eVhhVgZ�

V�jc�a^kZaad�Y^�Veegd[dcY^bZcid�hjeZg^dgZ#

AÉjhd�YZ\a^�VWVX]^���XdchZci^id�XdbjcfjZ�hZ�aÉ^ckZgh^dcZ���YdkjiV�V�jcd�higVid�e^��g^\^Yd�Y^�heZhhdgZ�b^cdgZ�Y^�

Vs$+%!�YdkZ�Vs���aV�kZadX^i|�bZY^V�Y^�ijiiV�aV�XdeZgijgV�Va�Y^�hdegV�YZa�WV�hVbZcid�h^hb^Xd�ZhegZhhV�^c�b$h#�

>c�egZhZcoV�Y^�VgZZ�^ciZgZhhViZ�YV�YZ[dgbVo^dc^�eZgbVcZci^!�aÉjhd�YZ\a^�VWVX]^�eZg�^a�XVaXdad�YZaaZ�Vbea^Ò"

XVo^dc^�adXVa^���hXdch^\a^Vid�Z�h^�gVXXdbVcYV�Y^�eVhhVgZ�Va�a^kZaad�Y^�Veegd[dcY^�bZcid�hjeZg^dgZ��a^kZaad�(�#

'#*#'#'� A>B>I>�9>�JI>A>OOD�9:<A>�6768=>�E:G�6BEA>;>86O>DC>�IDED<G6;>8=:
>c�egZhZcoV�Y^�g^a^Zk^�eVgi^XdaVgbZciZ�VXXa^k^!�aÉ:jgdXdY^XZ�-�^cY^XV�cZaaÉVc\dad�[dgbVid�YVa�eZc�Y^d��α��Z�cZaaV�

VaiZooV�YZa�g^a^Zkd��H��\a^�ZaZbZci^�Y^hXg^b^cVci^�eZg�YZÒc^gZ�jc�[ViidgZ�Y^�Vbea^Ò�XVo^dcZ�ided\gVÒXd#�HjaaV�

WVhZ�YZaaZ�^cY^XVo^dc^�YZaaV�cdgbV�ZjgdeZV!�^c�eg^bV�Veegdhh^bV�o^dcZ�h^�ej��cdc�iZcZg�Xdcid�YZaaV�ided"

\gVÒV!�Z�fj^cY^���edhh^W^aZ�jhVgZ�\a^�VWVX]^�eZg�Vbea^Ò�XVo^dc^�a^idhigVi^\gVÒX]Z!�hZ�α < &*��Z�H < (%�b#

>c�\ZcZgVaZ!�aÉZ[[Ziid�a^idad\^Xd�egZkVaZ�hjaaÉZ[[Ziid�bdg[dad\^Xd!�hZ�h^�egZkZYZ�Y^�VkZgZ�^�YjZ�Z[�[Zii^�Xdc\^jci^�h^�

egZY^a^\Z�fjZaad�a^idad\^Xd#�>c�hZ\j^id�h^�YZÒc^g|�jcV�bZidYdad\^V�X]Z�ej��ZhhZgZ�Veea^XViV�ZhXajh^kVbZciZ�

^c�egZhZcoV�Y^�jc�WZYgdX`�h^hb^Xd�Xdc�eVgi^XdaVg^�XVgViiZg^hi^X]Z�ided\gVÒX]Z#

'#*#(� 8G>I:G>�<:C:G6A>�E:G�A6�8DBEDH>O>DC:�
� 9:<A>�6768=>�E:G�:;;:II>�A>IDHIG6I><G6;>8>�:�IDED<G6;>8>��
� �6�8JG6�9:AA6�G:<>DC:�
'#*#(#&� :;;:II>�A>IDHIG6I><G6;>8>
2.5.3.1.1 Dati di ingresso e definizione di modelli
EZg�aV�Xdbedh^o^dcZ�YZ\a^�VWVX]^�aV�GZ\^dcZ�Ydkg|�VeegdciVgZ/

>ceji�h^hb^X^���

<a^�^ceji�edigVccd�ZhhZgZ�VXXZaZgd\gVbb^!�h^V�h^ciZi^X^�X]Z�gZVa^!�deejgZ�Y^gZiiVbZciZ�heZiig^�Y^�g^hedhiV�

d�heZiig^�Y^�YZch^i|�Y^�ediZcoV#�

>a�cjbZgd�b^c^bd�Y^�VXXZaZgd\gVbb^�Xdch^\a^Vid�YV�ji^a^ooVgZ�eZg�X^VhXjc�bdYZaad���)��C:=GE!�'%%(�#�>a�

cjbZgd�Y^�VXXZaZgd\gVbb^�Y^eZcYZg|�YVaaV�kVg^Vo^dcZ�YZa�a^kZaad�Y^�eZg^Xdadh^i|�hja�iZgg^idg^d�YZaaV�GZ\^dcZ�

�bVXgdodcZ�h^hb^X]Z�#
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<a^�VXXZaZgd\gVbb^�h^ciZi^X^�hVgVccd�YZÒc^i^�^c�Xdc[dgb^i|�V\a^�hijY^�Y^�eZg^Xdadh^i|�h^�hb^XV�Y^�WVhZ�Z!�^c�

eVgi^XdaVgZ!�h^�gVXXdbVcYV�Y^�g^[Zg^gh^�V�jc�a^kZaad�Y^�hXjdi^bZcid�XV�gViiZg^ooVid�YV�jcV�egdWVW^a^i|�Y^�hjeZ"

gVbZcid�YZa�&%��̂ c�*%�Vcc^��Trit�2�),*�#�EZg�eVgi^�XdaVg^�i^e^�Y^�deZgZ�Z$d�kZg^ÒX]Z�h^�edigVccd�hXZ\a^ZgZ�eZg^dY^�

Y^�g^idgcd�Y^kZgh^��VY�Zh#�,'!�.,*!�'),*�Vcc^�#�Ý�Xdch^\a^VW^aZ�jcd�hijY^d�Y^�Y^hV\\gZ\Vo^dcZ�YZaaV�eZg^Xdadh^i|�

Y^�WVhZ�eZg�YZiZgb^cVgZ�aZ�Xdee^Z�bV\c^ijYd"Y^hiVcoV�e^��h^\c^ÒXVi^kZ�^c�[jco^dcZ�YZa�eZ�g^dYd�Y^�g^idgcd�

Xdch^YZgVid��hX]ZYV�iZXc^XV�'#-�#�

HZ�h^�ji^a^ooVcd�\a^�VXXZaZgd\gVbb^�gZVa^�h^�gVXXdbVcYV�Y^�hZaZo^dcVga^�iZcZcYd�Xdcid�YZaaZ�XVgViiZg^hi^X]Z�

h^hbdiZiidc^X]Z�YZaaV�GZ\^dcZ�Z!�̂ c�eVgi^XdaVgZ!�YZa�i^ed�Y �̂hdg\ZciZ��gZ\^b �̂XdbegZhh^k !̂�ZhiZch^k !̂�igVhXdggZci^�!�

YZaaZ�bV\c^ijYd�Z�YZaaZ�Y^hiVcoZ�YZ\a^�ZkZci^�X]Z�bV\\^dgbZciZ�Xdcig^Wj^hXdcd�VaaV�eZg^Xdadh^i|�gZ\^dcVaZ#�

Ý�cZXZhhVg^d�hXZ�\a^ZgZ�hZbegZ�ZkZci^�gZ\^higVi^�hj�gdXX^V�d!�XdbjcfjZ!�hj�iZggZcd�bdaid�g^\^Yd#

>cdaigZ!�eZg�\a^�VXXZaZgd\gVbb^�gZVa^!�h^�Xdch^\a^V�Y^�a^b^iVgZ�̂ a�e^��edhh^W^aZ�aZ�VaiZgVo^dc^�ÒcVa^ooViZ�V�[Vg�h��

X]Z�aZ�h^c\daZ�gZ\^higVo^dc^�g^heZii^cd�jcV�[dgbV�heZiigVaZ�VhhZ\cViV!�Z�V�[Vg�h��X]Z�h^�diiZc\V�aV�XdbeVi^"

W^a^i|�Xdc�ad�heZiigd�Y^�^ceji�XdbZ�bZY^V�YZa�hZi�Y^�VXXZaZgd\gVbb^#�Ý�VXXZiiVW^aZ�jcÉVaiZgVo^dcZ�diiZcjiV�

hXVaVcYd�Zcigd�̂ a�'%��ijii^�̂ �ejci^�YZaaÉVXXZaZgd\gVbbV�gZVaZ#�6�hXded�XdchZgkVi^kd�h^�edhhdcd�̂ ciZ\gVgZ�\a^�

VXXZaZ�gd\gVbb^�gZVa^�Xdh��hXZai^!�Xdc�VXXZaZgd\gVbb^�h^ciZi^X^!�Xdc�[dgbV�heZiigVaZ�Z�E<6�Vh�hZ\cVi^#

Ed^X]��\a^�VXXZaZgd\gVbb^��h^V�h^ciZi^X^!�X]Z�gZVa^��hdcd�YZÒc^i^�hjaaV�hjeZgÒX^Z!�^c�[jc�o^dcZ�YZa�XdY^XZ�Y^�

XVaXdad�VYdiiVid!�ej��ZhhZgZ�cZXZhhVg^d�g^edgiVgZ�̂ a�bdid�Y^�hjeZgÒX^Z�VaaÉ^ciZg[VXX^V�[gV�WVhVbZcid�h^hb^Xd"

iZggZc^�Y^�XdeZgijgV!�deZgVcYd�Xdh��jcV�YZXdckdaj�o^dcZ�eZg�igVh[Zg^gZ�^a�hZ\cVaZ�^c�egd[dcY^i|#

BdYZaa^�a^idad\^X^�Y^�g^[Zg^bZcid!�^ciZcYZcYd�jcV�a^idad\^V�egZkVaZciZ�eZg�^�iZggZc^�Y^�XdeZg�ijgV�Z�^a�WVhV"��

bZcid�h^hb^Xd#

H^�YZÒc^gVccd�jcV�hZg^Z�Y^�bdYZaa^�a^idad\^X^!�VaXjc^�\ZcZgVa^!�Vaig^�heZX^ÒX^�Y^�h^ijVo^dc^�adXVa^��gZ\^dcVa^��

^bedgiVci^�Z�gVeegZhZciVi^kZ!�Xdc�egd[dcY^i|�kVg^VW^aZ�YZa�WVhVbZcid�h^hb^Xd!�VabZcd�Òcd�V�jc�egd[dcY^i|�

Y^�*%�bZig^#

8jgkZ�Y^�YZXVY^bZcid�YZaaV�g^\^YZooV�Z�XjgkZ�Y^�^cXgZbZcid�YZaad�hbdgoVbZcid#��

FjZhiZ�XjgkZ�hVgVccd�VhhdX^ViZ�VaaZ�a^idad\^Z�egZkVaZci^�Y^�XdeZgijgV#�<ZcZgVabZciZ�XjgkZ�Y^�YZXVY^bZcid�

YZaaV�g^\^YZooV�Z�XjgkZ�Y^�̂ cXgZbZcid�YZ^�[Viidg^�YZaad�hbdgoV�bZcid�hdcd�hZaZo^dcViZ�hjaaV�WVhZ�Y^�gZaVo^dc^�

cdiZ�^c�aZiiZgVijgV��HZZY�et al.!�&.-+0�KjXZi^X�Z�9dWgn!�&..&0�Gdaa^ch�et al#!�&..-0�CVhd�et al#�'%%*0�GZ\^dcZ�

AdbWVgY^V!�'%%+�#�HeZX^ÒX]Z�egdkZ�Y^�aVWdgVidg^d�hdcd�Xdch^\a^ViZ!�fjVcYd�aZ�XjgkZ�Y^�aZiiZgVijgV�hdcd�

\^jY^XViZ�^cVYZ\jViZ�eZg�^�i^e^�Y^�iZggZc^�Xdch^YZgVi^�cZaaZ�h^bjaVo^dc^�cjbZg^X]Z#

EgdÒa^�Y^��� Vs�Xdgg^hedcYZci^�V�Y^[[ZgZci^�Vs�bZY^Z#

FjZhi^�egdÒa^�hVgVccd�VhhdX^Vi^�V^�bdYZaa^�a^idad\^X^�Y^�g^[Zg^bZcid#�AZ�Vs�bZY^Z�Y^�fjZhi^�egdÒa^�YdkgVccd�

Xdeg^gZ�aÉ^ciZgkVaad�Y^�kZadX^i|�igV�&%%�V�,*%�b$h�Xdc�eVhhd�V�hXZaiV�Y^�*%�d�&%%�b$h#

>�egdÒa^�Y^�Vs�YdkgVccd�ZhhZgZ�\ZcZgVabZciZ�(/�jcd�Xdc�kZadX^i|�XdhiVciZ��Vs�bZY^V��eZg�ijiid�ad�heZhhdgZ�

YZ^�iZggZc^�Y^�XdeZgijgV!�YjZ�Xdc�\gVY^Zci^�XdhiVci^!�bV�Y^kZgh^��Zc�igVbW^�fjZhi^�egdÒa^�YdkgVccd�eZg��VkZgZ�

aV�hiZhhV�Vs�bZY^V�#�

2.5.3.1.2 Simulazioni numeriche 
AZ�h^bjaVo^dc^�cjbZg^X]Z�edhhdcd�ZhhZgZ�hk^ajeeViZ�Xdc�XdY^X^�a^cZVg^�Zfj^kVaZci^�&9�d�cdc�a^�cZVg^#�HZ�aV�

g^hedhiV�h^hb^XV�adXVaZ���[dgiZbZciZ�cdc�a^cZVgZ��Zh#�Vai^�a^kZaa^�Y^�VXXZaZgVo^dcZ�Z�iZggZc^�bdaid�hd[ÒX^�!���egZ"

[Zg^W^aZ�aÉji^a^ood�Y^�XdY^X^�cdc�a^cZVg^#�

Fabio Romanelli
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>c�fjZhiZ�h^bjaVo^dc^�h^�Ydkg|�iZcZgZ�Xdcid�YZaaZ�^cXZgiZooZ�VhhdX^ViZ�VaaV�hXZaiV�YZ^�[Viidg^�X]Z�Xdc"

ig^Wj^hXdcd�VaaZ�hi^bZ�YZaaV�g^hedhiV�h^hb^XV�adXVaZ��^ceji�h^hb^Xd!�heZhhdg^�YZ^�iZggZc^�Y^�Xd�eZgijgV!�

XjgkZ�Y^�YZXVY^bZcid!�egdÒad�Y^�Vs�#�6�fjZhid�hXded���deedgijcd�ZhZ\j^gZ�kVg^Z�h^bj�aVo^dc^�XdbW^cVcYd�

aZ�Y^kZghZ�hXZaiZ�edhh^W^a^#�>a�g^hjaiVid�ÒcVaZ�hVg|�Xdhi^ij^id�YV^�[Viidg^�Y^�Vb�ea^ÒXVo^dcZ�XVgViiZg^ooVi^�YV�

jcV�egdWVW^a^i|�Y^�ZXXZYZcoV�YZa�*%���kVadg^�bZY^Vc^�#�

'#*#(#'� :;;:II>�IDED<G6;>8>
2.5.3.2.1 Dati di ingresso e definizione di modelli
EgdÒa^�ided\gVÒX^�XVgViiZg^ooVi^�YV�Y^kZghZ�[dgbZ�Z�XVgViiZg^hi^X]Z�\ZdbZig^X]Z#

2.5.3.2.2 Simulazioni numeriche 
AZ�h^bjaVo^dc^�cjbZg^X]Z�edhhdcd�ZhhZgZ�hk^ajeeViZ�Xdc�XdY^X^�ZaVhi^X^�a^cZVg^�VabZcd�'9#�

>c�fjZhiZ�h^bjaVo^dc^�h^�Ydkg|�iZcZgZ�Xdcid�YZaaZ�̂ cXZgiZooZ�VhhdX^ViZ�VaaV�hXZaiV�YZ^�[Viidg^�X]Z�Xdcig^Wj^hXdcd�

VaaZ�hi^bZ�YZaaV�g^hedhiV�h^hb^XV�adXVaZ��^ceji�h^hb^Xd!�Y^kZghZ�XVgViiZg^hi^X]Z�\ZdbZig^X]Z�#�6�fjZhid�hXded�

kZggVccd�ZhZ\j^iZ�kVg^Z�h^bjaVo^dc^�XdbW^cVcYd�aZ�Y^kZghZ�hXZaiZ�edhh^W^a^#�>a�g^hjaiVid�ÒcVaZ�hVg|�Xdhi^ij^id�

YV^�[Viidg^�Y^�Vbea^ÒXVo^dcZ�XVgViiZg^ooVi^�YV�jcV�egd�WVW^a^i|�Y^�ZXXZYZcoV�YZa�*%���kVadg^�bZY^Vc^�#�

'#*#(#(� 9:I:GB>C6O>DC:�9:>�;6IIDG>�FA�:�FV�E:G�<A>�:;;:II>�A>IDHIG6I><G6;>8>
2.5.3.3.1 Risultati degli abachi
>�g^hjaiVi^�YZ\a^�VWVX]^�hVgVccd�Xdhi^ij^i^�YV�'�[Viidg^�Y^�Vbea^ÒXVo^dcZ/

FA�� !�V�WVhhd�eZg^dYd��YZiZgb^cVid�^cidgcd�Va�eZg^dYd�egdeg^d�eZg�^a�fjVaZ�h^�]V�^a�bVhh^bd�YZaaV�g^hedhiV�^c�

VXXZaZgVo^dcZ�0

FV�� !�V�eZg^dYd�egdeg^d��eZg�^a�fjVaZ�h^�]V�aV�bVhh^bV�g^hedhiV�^c�ehZjYdkZadX^i|�#

>�[Viidg^�FA�Z�FV�hVgVccd�XVaXdaVi^�V�eVgi^gZ�YV^�g^hjaiVi^�YZaaZ�VcVa^h^�Y^�Vbea^ÒXVo^dcZ�bZY^VciZ�aV�egdXZYjgV�

YZhXg^iiV�cZ^�eVgV\gVÒ�hjXXZhh^k^#

H^�Y^hi^c\jdcd�'�XVh^�^c�Y^eZcYZcoV�YZaaV�YZhXg^o^dcZ�YZaaÉ^ceji/

heZiigd�Y^�^ceji�V�egdWVW^a^i|�jc^[dgbZ�[dgc^id�YVaaV�GZ\^dcZ0��

VXXZaZgd\gVbb^��h^ciZi^X^�Z�gZVa^��Y^�^ceji#��

2.5.3.3.2 Determinazione dei fattori FA e FV con input definito da spettro  
 a probabilità uniforme 

H^�YZiZgb^cV�^a�eZg^dYd�Y^�bVhh^bd�kVadgZ�YZaad�heZiigd�Y^�^ceji��W$� TAi��Z�Y^�fjZaad�Y^�djieji��TAo�0

H^�XVaXdaVcd�^a�kVadg^�bZY^�YZ\a^�heZiig^�Y^�^ceji��X$� SAm,i��Z�Y^�djieji��SAm,o��cZaaÉ^cidgcd�Y^�TAi�Z�TAo 

��  

€ 

SAm =
&

TA
SA�T �dT

%#*�TA

&#*�TA

∫

YdkZ/�

SAm���^a�kVadgZ�bZY^d�YZaad�heZiigd�Z�ej��ZhhZgZ�SAm,i�d�SAm,o

SA(T)���ad�heZiigd�Y^�g^hedhiV�ZaVhi^Xd�^c�VXXZaZgVo^dcZ�eVg^�V�SAi�eZg�aÉ^ceji!�SAo�eZg�aÉdjieji
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TA�kVaZ�TAi�eZg�aÉ^ceji�TAo�eZg�aÉdjieji

H^�YZiZgb^cVcd�^�eZg^dY^��Y$� TVi��Z��TVo��Y^�bVhh^bd�kVadgZ�YZ\a^�heZiig^�Y^�ehZjYdkZadX^i|�Xdh��YZÒc^i^/

��  

€ 

SV�T � = SA�T �� T
'π

YdkZ/�

SV(T)�Xdgg^hedcYZ�g^heZii^kVbZciZ�V�SVi(T)�eZg�aÉ^ceji�Z�SVo(T)�eZg�aÉdjieji

H^�XVaXdaVcd�^�kVadg^�bZY^�YZ\a^�heZiig^��Z$� SVm,i��Z��SVm,o��cZaaÉ^cidgcd�Y^�TVi�Z�TVo/

��  

€ 

SVm =
&

%#)�TV
SV�T �dT

%#-�TV

&#'�TV

∫

YdkZ/�

SVm���^a�kVadgZ�bZY^d�YZaad�heZiigd�Z�ej��ZhhZgZ�ej��ZhhZgZ�SVm,i�d�SVm,o

TV�ej��ZhhZgZ�TVi Z�TVo�g^heZii^kVbZciZ�eZg�aÉ^ceji�Z�aÉdjieji#

AÉ^ciZgkVaad�Y^�^ciZ\gVo^dcZ���g^Ydiid�g^heZiid�V�fjZaad�YZaaÉVXXZaZgVo^dcZ�eZgX]��ad�heZiigd�Y^�kZadX^i|�]V!�

\ZcZgVabZciZ!�jc�VcYVbZcid�e^��gZ\daVgZ#

>a�kVadgZ�Y^�[$� FA���eVg^�Va�gVeedgid�SAm,o $�SAm,i

>a�kVadgZ�Y^�\$� FV���eVg^�Va�gVeedgid�SVm,o $�SVm,i

2.5.3.3.3 Determinazione dei fattori FA e FV con input definito da accelerogrammi (sin tetici e reali)
H^�YZiZgb^cVcd�\a^�heZiig^�Y^�g^hedhiV�ZaVhi^X^�YZ\a^�VXXZaZgd\gVbb^�Y^�^ceji�Z�Y^�djieji#W$�

8^�h^�g^XdcYjXZ�Va�XVhd�egZXZYZciZ�gZ\daVg^ooVcYdX$� )&�X^VhXjcd�heZiigd�̂ c�bdYd�YV�ediZg�̂ YZc�i^ÒXVgZ�eZg�

X^VhXjcd�Y^�Zhh^�jc�jc^Xd�kVadgZ�bVhh^bd�Z�fj^cY^�^a�eZg^dYd��TA��Xdgg^�hedcYZciZ#

H^�hZ\jZ�aV�egdXZYjgV�ZhedhiV�cZa�eVgV\gV[d�'#*#(#(#'!�eZg�\a^�heZiig^�Y^�^ceji�V�egdWVW^a^i|�jc^�[dgbZ�V�eVgi^gZ�

YVa�ejcid�W�!�V\ZcYd�hj\a^�heZiig^�gZ\daVg^ooVi^#

'#*#)� 8G>I:G>�<:C:G6A>�E:G�AÉJI>A>OOD�9:<A>�6768=>��
� �6�8JG6�9:A�HD<<:IID�G:6A>OO6IDG:�9:AA6�BH�
'#*#)#&� 96I>�9>�>C<G:HHD�:�BD96A>I¿�9>�JI>A>OOD�9:<A>�6768=>��
� E:G�<A>�:;;:II>�A>IDHIG6I><G6;>8>
AV�gVXXdaiV�YZ^�YVi^�Y^�^c\gZhhd�eZg�aV�hXZaiV�YZ\a^�VWVX]^�hVg|�V�XjgV�YZa�hd\\Ziid�gZVa^ooVidgZ�YZaad�

hijY^d�YZaaV�g^hedhiV�h^hb^XV�adXVaZ#�FjZhi^�YVi^�XdbegZcYdcd/

41  Poiché gli spettri di risposta di accelerogrammi sono in genere irregolari ci si riconduce a spettri in cui sia più chiara mente identificabile il periodo proprio in cui si verificano le massime ordinate.
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aV�bVXgdodcV�Y^�eZg^Xdadh^i|�h^hb^XV�VaaV�fjVaZ�^a�h^id�VeeVgi^ZcZ0�V�d\c^�bVXgdodcV�Xdgg^�hedcYZg|���

jc�^ceji�h^hb^Xd�Y^kZghd0

aV�a^idad\^V�egZkVaZciZ�cZ^�iZggZc^�Y^�XdeZgijgV�YZYjX^W^aZ�YV^�g^hjaiVi^�YZa�a^kZaad�&0��

aV�egd[dcY^i|�YZa�WVhVbZcid�h^hb^Xd!�dkkZgd�aV�egd[dcY^i|�YdkZ�h^�gV\\^jc\dcd�kZadX^i|�YZaaZ�dcYZ���

H�hjeZg^dg^�V�-%%�b$h0�

aÉVcYVbZcid�YZaaV�kZadX^i|�YZaaZ�dcYZ�Y^�iV\a^d�Xdc�aV�egd[dcY^i|�Z�aV�kZadX^i|�bZY^V��� VsH�YZaaZ�dcYZ�H�

cZ^�iZggZc^�Y^�XdeZgijgV�Òcd�Va�WVhVbZcid�h^hb^Xd#�FjZhiV�hVg|�YViV�YV�

��  

€ 

VsH ≅
H

hi

Vsii=&

n

∑

YdkZ/�

H���ad�heZhhdgZ�idiVaZ��^c�bZig^��YZ^�iZggZc^�Y^�XdeZgijgV�Òcd�Va�WVhVbZcid�h^hb^Xd0

hi ��ad�heZhhdgZ��^c�bZig^��YZaa’i-mo�YZ\a^�n�higVi^�X]Z�Xdhi^ij^hXdcd�aV�XdeZgijgV0

Vsi���aV�kZadX^i|��^c�b$h��YZaaÉi-mo�higVid#

>c�a^cZV�Y^�eg^cX^e^d!�fjZhiZ�^c[dgbVo^dc^�hdcd�YZYjX^W^a^�YVa�egdÒad�Y^�kZadX^i|�YZaaZ�dcYZ�Y^�iV�\a^d�hi^"

bVid�heZg^bZciVabZciZ#�CZ^�XVh^�^c�Xj^�^a�egdÒad�Y^�kZadX^i|�heZg^bZciVaZ�cdc�eZgbZiiV�Y^�YZiZgb^cV"

gZ�aV�edh^o^dcZ�YZa�WVhVbZcid�h^hb^Xd��Zh#�aZ�kZadX^i|�b^hjgViZ�cdc�hjeZgVcd�-%%�b$h����cZXZhhVg^d�

g^XdggZgZ�VY�^cY^XVo^dc^�^cY^gZiiZ#�

FjZhiZ�edhhdcd�ZhhZgZ�diiZcjiZ�XdbW^�cVcYd�^�g^hjaiVi^�YZa�a^kZaad�&��egd[dcY^i|�YZa�hjWhigVid�\Zdad\^Xd��

Z�aV�b^hjgV�YZa�eZg^dYd�egdeg^d�T0�YZa�h^id�YZaaV�XdeZgijgV�hZY^bZciVg^V��^YZci^ÒXVo^dcZ�YZaaV�egd[dcY^i|�

YZa�XdcigVhid�Y^�^beZ�YZcoV�e^��^bedgiVciZ�#�>c[Vii^�h^�]V�X]Z�

��  

€ 

T% =
)ha

Va

YdkZ/

ha ��aV�egd[dcY^i|�YZa�hjWhigVid�\Zdad\^Xd
)'0

Va ��aV�kZadX^i|�bZY^V�YZaaZ�dcYZ�H�Òcd�V�fjZhiÉjai^bV�^ciZg[VXX^V�Z�fj^cY^�ej��ZhhZgZ�VhhjciV�XdbZ�

b^hjgV�Y^�VsH!�dkk^VbZciZ�Xdc�b^cdgZ�ViiZcY^W^a^i|�g^heZiid�VaaZ�b^hjgZ�Y^gZiiZ#

6kZcYd�V�Y^hedh^o^dcZ�jcV�hi^bV�Y^�bVhh^bV�Y^�Va���^ckZXZ�edhh^W^aZ�g^hVa^gZ�VY�ha#

AÉjhd�Y^�Va�Z�ha�Va�edhid�Y^�VsH�ZY�H�g^heZii^kVbZciZ!�ej��ZhhZgZ�egZhd�^c�Xdch^YZgVo^dcZ�hZ�hdcd�g^heZi"

iViZ�ZcigVbWZ�aZ�hZ\jZci^�XdcY^o^dc^!�Veegdhh^bVi^kVbZciZ�kVajiVW^a^�hjaaV�WVhZ�YZaaV�Xd�cdhXZcoZ�YZaaV�

a^idhigVi^\gVÒV�Z�YZ^�YVi^�\ZdiZXc^X^�YZ^�YZedh^i^�Z�YZa�WZYgdX`/

^a�XdcigVhid�Y^�kZadX^i|�^c��� ha���g^aZkVciZ��dg^ZciVi^kVbZciZ�bV\\^dgZ�Y^�'�0

^a�iZggZcd�Va�Y^�hdiid�Y^��� ha���VWWVhiVcoV�g^\^Yd��dg^ZciVi^kVbZciZ�aV�kZadX^i|�Vs�Va�Y^�hdiid�Y^�ha���VabZcd�

eVg^�V�+%%�b$h0�hZ�iVaZ�kZadX^i|���XdbegZhV�igV�*%%�Z�+%%�b$h�h^�edh�hdcd�ji^a^ooVgZ�\a^�VWVX]^!�bV�^a�

g^hjaiVid�YZkZ�ZhhZgZ�bV\\^dgVid�YZa�&%��#

42  Occore tener conto che misure effettuate dalla superficie potrebbero identificare un orizzonte di riflessione, che non è il bedrock sismico, ma un contrasto di impedenza.
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>c�h^ciZh^!�aÉji^a^ooVidgZ�ZcigZg|�cZaaZ�iVWZaaZ�YZ\a^�VWVX]^�eZg�aZ�Vbea^ÒXVo^dc^�a^idhigVi^\gVÒX]Z�ji^a^o"

oVcYd�^�YVi^�hdegV�YZhXg^ii^!�dhh^V�XdcdhXZcYd/

aV�bVXgdodcV�Y^�eZg^Xdadh^i|�h^hb^XV0��

aV�a^idad\^V�egZkVaZciZ0��

ad�heZhhdgZ�YZ^�iZggZc^�Y^�XdeZgijgV��� H0

aV��� VsH�bZY^V�YZ^�iZggZc^�Y^�XdeZgijgV#

'#*#)#'� 96I>�9>�>C<G:HHD�:�BD96A>I¿�9>�JI>A>OO6O>DC:�9:<A>�6768=>�
� E:G�<A>�:;;:II>�IDED<G6;>8>
EZg�fjVcid�g^\jVgYV�\a^�Z[[Zii^�ejgVbZciZ�ided\gVÒX^��XgZhiZ�Z�hXVgeViZ�^c�egZhZcoV�Y^�WZYgdX`�\ZdÒh^"

Xd��Z�cZa�XVhd�^c�Xj^�h^�VWW^Vcd�H ≥ &%�b�ZY�α > &%�!�^�YVi^�Y^�^c\gZhhd�Z�eZg�aÉji^a^ooVo^dcZ�YZ\a^�VWVX]^!�

YV�eVgiZ�YZa�hd\\Ziid�gZVa^ooVidgZ�YZaaV�BH!�hdcd/

eZg�aZ�XgZhiZ��hdcd�YV�Xdch^YZgVgZ�XgZhiZ�hdad�fjZaaZ�h^ijVo^dc^�X]Z�egZhZciVcd�W$� h bV\�\^dgZ�d�

j\jVaZ�VY�jc�iZgod�Y^�H0�;^\jgV�'#*"&�/

aVg\]ZooV�VaaV�WVhZ�YZa�g^a^Zkd��� L0

aVg\]ZooV�^c�XgZhiV�YZa�g^a^Zkd��� l0

Y^ha^kZaad�Vai^bZig^Xd�bVhh^bd��� H�Z�Y^ha^kZaad�Vai^bZig^Xd�b^c^bd�]�YZ^�kZghVci^#

eZg�aZ�hXVgeViZ��hdcd�YV�Xdch^YZgVgZ�hXVgeViZ�hdad�fjZaaZ�h^ijVo^dc^�X]Z�egZhZciVcd�X$� β�^c[Z�g^dgZ�

d�j\jVaZ�VY�jc�fj^cid�Y^�α�Z�h�b^cdgZ�VY�jc�iZgod�Y^�H0�;^\jgV�'#*"'�/

Y^ha^kZaad�Vai^bZig^Xd�bVhh^bd�=�Z�Y^ha^kZaad�Vai^bZig^Xd�b^c^bd�]0��

^cXa^cVo^dcZ���� α��YZa�[gdciZ�eg^cX^eVaZ0

^cXa^cVo^dcZ���� β��YZa�[gdciZ�hjeZg^dgZ#

'#*#)#(� G>8DHIGJO>DC:�9:AAD�HE:IIGD�:A6HI>8D�>C�HJE:G;>8>:�
� E:G�6BEA>;>86O>DC>�A>IDHIG6I><G6;>8=:
<a^�VWVX]^�[dgc^hXdcd�'�[Viidg^�Y^�Vbea^ÒXVo^dcZ�FA�Z�FV��XdbZ�YZhXg^iid�cZa�eVgV\gV[d�'#*#(��Z�Xdc�fjZhi^�[Viidg^�

Y^�Vbea^ÒXVo^dcZ�hVg|�edhh^W^aZ�g^Xdhigj^gZ�ad�heZiigd�ZaVhi^Xd�^c�hjeZgÒX^Z!�eVgiZcYd�YV/

heZiigd�Y^�^ceji�V�egdWVW^a^i|�jc^[dgbZ�[dgc^i^�YVaaV�GZ\^dcZ0��

heZiigd�Y^�cdgbV0��

heZiigd�gVeegZhZciVi^kd�Y^�jc�hZi�Y^�VXXZaZgd\gVbb^#��

AV�egdXZYjgV�edgiV�VY�^cY^k^YjVgZ�jcd�heZiigd�^c�hjeZgÒX^Z�Xdc�[dgbV�hiVcYVgY�Xdhi^ij^iV�YV�jc�gVbd�VY�VX"

XZaZgVo^dcZ�XgZhXZciZ�a^cZVgZ!�jc�gVbd�VY�VXXZaZgVo^dcZ�XdhiVciZ!�ZY�jc�gVbd�̂ c�Xj^�aÉVXXZaZgVo^dcZ�YZXgZhXZ�

Xdc�&$T�Z�fj^cY^�]V�ehZjYdkZadX^i|�XdhiVciZ#

EZg�X^VhXjcd�YZ^�XVh^�hdegV�ZaZcXVi^�h^�heZX^ÒXV�aV�egdXZYjgV�YV�hZ\j^gZ�cZ^�eVgV\gVÒ�hZ\jZci^#
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8gZhiV
α

1
 ≥ &%° Z�α

2
 ≥ &%°

]�≥�&$(�=

8gZhiV�VggdidcYViV
β

1
 < &%° Z�β

2
 < &%°

a�≥�&$(�A

8gZhiV�Veejci^iV
a�<�&$(�A

;^\jgV�'#*"&�Ä�HX]ZbV�Y^�g^[Zg^bZcid�eZg�aV�
XgZhiV�Z�Xg^iZg^�Y^�g^XdcdhX^bZcid#
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α�≥�&%�

A�≈�=�deejgZ�A�>�&*"'%�b

�

HXVgeViV�^c�XdcigdeZcYZcoV

]�<�&$(�=
�

HXVgeViV�^YZVaZ

]�2�%
β�2�%

�HXVgeViV�^c�eZcYZcoV

β�≤�&$*��
;^\jgV�'#*"'�Ä�HX]Zb^�Y^�g^[Zgcid�eZg�aV�hXVgeViV�
Z�Xg^iZg^�Y^�g^XdcdhX^bZcid#�

2.5.4.3.1 Spettro di input a probabilità uniforme 
>�eVhh^�egdXZYjgVa^�hdcd/

H^�YZiZgb^cV�̂ a�eZg^dYd�egdeg^d�eZg�̂ a�fjVaZ���bVhh^bd�̂ a�kVadgZ�YZaad�heZiigd�Y^�̂ ceji��I6W$� ^�!�ed^X]��aÉ^ceji�

��YZÒc^id�hj�gdXX^V!�cdgbVabZciZ�fjZhid�kVadgZ���XdbegZhd�[gV�%#&�Z�%#(�hZ�XdcY^0

H^�XVaXdaV�^a�kVadgZ�bZY^d�YZaad�heZiigd��X$� SAm,i��cZaaÉ^cidgcd�Y^�TAi/

��  

€ 

SAm!i =
&

TA i

SAi�T �dT
%#*�TAi

&#*�TAi

∫

YdkZ/�

SAi���ad�heZiigd�Y^�^ceji��heZiigd�Y^�g^hedhiV�ZaVhi^Xd�^c�VXXZaZgVo^dcZ�#
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H^�YZiZgb^cV�ad�heZiigd�Y^�ehZjYdkZadX^i|�Y^�^ceji��Y$� SVi��V�eVgi^gZ�YV�fjZaad�Y^�VXXZaZgVo^dcZ�Z�fj^cY^�^a�

eZg^dYd�egdeg^d��TVi��eZg�^a�fjVaZ���bVhh^bd�^a�kVadgZ�YZaad�heZiigd�Y^�ehZjYdkZ�adX^i|

��  

€ 

SVi�T � = SAi�T ��
T
'π

<ZcZgVabZciZ�eZg�aÉ^ceji!�TVi���XdaadXVid�cZaaV�odcV�Y^�eZg^dY^�XdbegZhV�[gV�%#+�Z�&#)�hZ�XdcY^0

H^�XVaXdaV�^a�kVadgZ�bZY^d�YZaad�heZiigd��Z$� SVm,i��cZaaÉ^cidgcd�Y^�TVi/

��  

€ 

SVm!i =
&

%#)�TVi

SVi �T �dT
%#-�TVi

&#'�TVi

∫

YdkZ/�

SVi���ad�heZiigd�Y^�^ceji��heZiigd�Y^�g^hedhiV�ZaVhi^Xd�^c�kZadX^i|�#

AÉ^ciZgkVaad�Y^�^ciZ\gVo^dcZ���g^Ydiid�g^heZiid�V�fjZaad�YZaaÉVXXZaZgVo^dcZ�eZgX]��fjZhid�heZi�igd�]V�

jc�VcYVbZcid�e^��gZ\daVgZ#

>c�hdhiVcoV�ad�heZiigd�V�egdWVW^a^i|�jc^[dgbZ�k^ZcZ�^ck^ajeeVid�YV�jcd�heZiigd�hiVcYVgY�VkZciZ�^a�

gVbd�VY�VXXZaZgVo^dcZ�XdhiVciZ�eVg^�V�SAm,i�Z�^a�gVbd�V�kZadX^i|�XdhiVciZ�eVg^V�SVm,i#

9V\a^�VWVX]^�h^�YZYjXdcd�^�kVadg^�Y^�[$� FA�Z�FV0

H^�YZiZgb^cV�^a�eZg^dYd�egdeg^d�^c�Xdgg^hedcYZcoV�YZa�fjVaZ�h^�^cXdcigVcd�^�YjZ�gVb^�YZaad�heZiigd�\$�

^c�hjeZgÒX^Z�VY�VXXZaZgVo^dcZ�XdhiVciZ�Z�kZadX^i|�XdhiVciZ/

��  

€ 

Tc = 'π
SVm!iFV
SAm!iFA

H^�YZiZgb^cV�]$� TB�XdbZ�&$(�TC0

>a�gVbd�^c^o^VaZ�YZaad�heZiigd�[gV�^$� T�2�%�Z�T = TB�h^�VhhjbZ�a^cZVgZ�Xdc�� �

� SA(0)�2�SAi(0)���FA�ZY�SA(TB)�2�SAm.i��FA0

>a�gVbd�YZaad�heZiigd�VY�VXXZaZgVo^dcZ�heZiigVaZ�XdhiVciZ!�[gV�_$� TB�Z�TC�]V�dgY^cViZ�eVg^�V�SAm,i �FA;

>a�gVbd�YZaad�heZiigd�V�kZadX^i|�XdhiVciZ��`$� T > TC��]V�dgY^cViZ�eVg^�V�SAm,i �FA��TC$T;

Ad�heZiigd�]V�aÉZhegZhh^dcZ�egZXZYZciZ�Òcd�V�a$� T�2�TD
)(.

43  Il valore del periodo proprio TD in corrispondenza del quale cessa la validità del ramo a velocità costante è specifi cato nella norma e in generale è intorno ai 2 secondi.

Fabio Romanelli


Fabio Romanelli




>C9>G>OO>�:�8G>I:G>�E:G�A6�B>8GDODC6O>DC:�H>HB>86� >>� A^cZZ�\j^YV P� R.)

2.5.4.3.2 Applicazione allo spettro di input della norma (suolo A)
>a�kVadgZ�Y^�SAm,i�Y^�Xj^�Va�XVhd�egZXZYZciZ�Xdgg^hedcYZ�Va�kVadgZ�VY�VXXZaZgVo^dcZ�XdhiVciZ�Y^�cdgbV!�^a�

kVadgZ�Y^�'π�SVm,i�Xdgg^hedcYZ�Va�kVadgZ�YZaad�heZiigd�Y^�cdgbV�eZg�T�2�1s!�fj^cY^���hj[ÒX^ZciZ�hZ\j^gZ�

aV�egdXZYjgV�egZXZYZciZ�YVa�ejcid�[�^c�ed^#

2.5.4.3.3 Accelerogrammi (sintetici e reali) di input
H^�YZiZgb^cV�ad�heZiigd�Y^�g^hedhiV�ZaVhi^Xd�Y^�X^VhXjc�VXXZaZgd\gVbbV�Y^�^ceji0W$�

H^�Z[[ZiijV�aV�bZY^V�YZ\a^�heZiig^�Y^�Xj^�^c�V#0X$�

Ed^X]��\a^�heZiig^�Y^�g^hedhiV�Y^�VXXZaZgd\gVbb^�hdcd�^c�\ZcZgZ�^ggZ\daVg^�X^�h^�g^XdcYjXZ�V^�Y$�

XVh^�egZXZYZci^�gZ\daVg^ooVcYd�ad�heZiigd�Y^�Xj^�^c�W#!�^c�bdYd�YV�ediZg�^YZci^ÒXVgZ�jc�jc^Xd�kVadgZ�

bVhh^bd�Z�fj^cY^�^a�eZg^dYd��TA��Xdgg^hedcYZciZ#�

HZ\j^gZ�aV�egdXZYjgV�eZg�\a^�heZiig^�Y^�^ceji�V�egdWVW^a^i|�jc^[dgbZ�YVa�ejcid�W#�cZa�eVgV\gV[d�'#*#)#(#&!�

V\ZcYd�hjaad�heZiigd�gZ\daVg^ooVid#

'#*#*� G>;:G>B:CI>�7>7A>D<G6;>8>
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Gravels, Journal of Geotechnical and Geoenvironmental Engineering, vol. 124, N. 5, May, pp. 396-405.

Seed, H. B., Wong, R. T., Idriss, I. M. e Tokimatsu, K. (1986) - Moduli and damping factors for dynamic analyses of 
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2.8  Procedura di stima della magnitudo attesa,   
per le analisi nelle zone suscettibili di instabilità

'#-#&� EG:B:HH6
CZaaZ�kZg^ÒX]Z�Y^�a^fjZ[Vo^dcZ��XVe^idad�'#,��ZY�^c�fjZaaZ�Y^�hiVW^a^i|�YZ^�kZghVci^��XVe^idad�'#+��h^�YZkZ�iZcZg�

Xdcid�YZaaV�bV\c^ijYd�ViiZhV#�CZaaZ�kZg^ÒX]Z�Y^�a^fjZ[Vo^dcZ�^a�kVadgZ�Y^�B�YZiZgb^cV/

hZ�h^V�edhh^W^aZ�cdc�Z[[ZiijVgZ�aV�kZg^ÒXV��^ch^ZbZ�VY�VaigZ�XdcY^o^dc^�0��

^a�kVadgZ�YZa�XdZ[ÒX^ZciZ��� MSF��BV\c^ijYZ�HXVaZ�;VXidg��X]Z�XdggZ\\Z�^a�kVadgZ�YZa�gVe�edgid�[gV�CRR�Z�CSR�

eZg�YZiZgb^cVgZ�^a�kVadgZ�ViijVaZ�YZa�[ViidgZ�Y^�h^XjgZooV#

CZaaZ�kZg^ÒX]Z�Y^�hiVW^a^i|�YZ^�kZghVci^�^a�kVadgZ�Y^�B�Z�YZaaV�Y^hiVcoV�Ze^XZcigVaZ��R��hdcd�ji^a^o�oVi^�^c�

XdggZaVo^dc^�Zbe^g^X]Z!�X]Z�YZÒc^hXdcd�^a�XdZ[ÒX^ZciZ�h^hb^Xd�Xg^i^Xd�eZg�eZcY^^�^c�iZggZcd�d�^a�cjbZgd�

bZY^d�Y^�Xgdaa^�eZg�h^id�eZg�[gVcZ�^c�gdXX^V#

AV�gV\^dcZ�eZg�aV�fjVaZ�aV�bV\c^ijYd�ZcigV�̂ c�\^dXd���X]Z!�iVcid�e^����ZaZkViV!�iVcid�bV\\^dgZ���aÉZcZg\^V�g^aVhX^ViV�

Z!�fj^cY !̂�aV�XVeVX^i|�Y �̂\ZcZgVgZ�X^Xa �̂Y �̂YZ[dgbVo^dcZ�YZa�iZggZcd�Y �̂cj�bZgd�ZY�Vbe^ZooV�iVa �̂YV�egdYjggZ�hdkgV"

egZhh^dc^�cZjigZ�Z�[ZcdbZc^�Y^�a^fjZ[Vo^dcZ#�EZg�aZ�hiZhhZ�gV\^dc^!�ZkZci^�Y^�B�ZaZkViV�edhhdcd�egdYjggZ�̂bejah^�

^c�\gVYd�Y^�Xdc[Zg^gZ�ZaZkViZ�ZcZg�\^Z�X^cZi^X]Z�V�eVgi^�Y^�iZggZcd�d�Y^�gdXXZ�Z�fj^cY^�[ZcdbZc^�Y^�^chiVW^a^i|#

'#-#'� K6AJI6O>DC:�9:AA6�B6<C>IJ9D
AV�bV\c^ijYd���jcV�\gVcYZooV�bdaid�^bedgiVciZ�eZg�aV�YZÒc^o^dcZ�YZaaV�eZg^Xdadh^i|�h^hb^XV�Z�fj^cY^�

YZaaÉVo^dcZ�h^hb^XV#�Ý�jcV�\gVcYZooV�X]Z�]V�XVgViiZgZ�VaZVidg^d�Z�XdbZ�iVaZ�k^ZcZ�igVi�iViV�cZ\a^�hijY^�

Y^�eZg^Xdadh^i|#�6cVad\d�XVgViiZgZ�YdkgZWWZ�fj^cY^�XdchZgkVgZ�fjVcYd�ji^a^ooViV�eZg�aV�YZÒc^o^dcZ�V�

Òc^�Y^�egd\ZiiVo^dcZ�d�Y^�hijY^d�Y^�BH#�

Jc�bZidYd�hZbea^XZ�Z�^c�[VkdgZ�Y^�h^XjgZooV�X]Z�ej��ZhhZgZ�ji^a^ooVid�eZg�hi^bVgZ�fjVaZ�h^V�^a�kVadgZ�

Y^�bV\c^ijYd�YV�Xdch^YZgVgZ�V^�Òc^�YZaaZ�kVajiVo^dc^!�egZ[Zg^W^abZciZ�eZg�aZ�kZg^ÒX]Z�Y^�a^fjZ[Vo^dcZ!�

eZg�^a�h^id�d�aV�b^XgdodcV�Y^�^ciZgZhhZ!���^a�hZ\jZciZ/

H^�Xdch^YZgV�hZbegZ�aV�odcVo^dcZ�h^hbd\ZcZi^XV��OH.���;^\jgV�'#-"&�!�hZXdcYd�aV�fjVaZ�aV�h^hb^X^i|�ej��'$�

ZhhZgZ�Y^hig^Wj^iV�^c�(+�odcZ!�V�X^VhXjcV�YZaaZ�fjVa^���Vhhd�X^ViV�jcV�bV\c^ijYd�bVhh^bV�Bwmax
*%
#

EZg�^�h^i^�X]Z�XVYdcd�^c�jcV�YZaaZ�(+�odcZ�h^hbd\ZciZi^X]Z�egZYZiiZ�h^�VhhjbZ�XdbZ�B�^a�kVadgZ�Y^�B($� wmax�

�IVWZaaV�'#-"&�#

6^�Òc^�YZaaV�kZg^ÒXV�V�a^fjZ[Vo^dcZ�Z�eZg�^�h^i^�X]Z�cdc�g^XVYdcd�^c�VaXjcV�odcV�h^hbd�\ZcZi^XV�h^�YZiZgb^")$�

cVcd�aZ�b^c^bZ�Y^hiVcoZ��Ri��YVaaZ�odcZ��i��X^gXdhiVci^�Z�h^�XdcigdaaV�eZg�X^VhXjcV�Y^�ZhhZ�hZ�aV�bV\c^ijYd�

B^�YZaaV�odcV���^c[Zg^dgZ�VaaV�bV\c^�ijYd�[dgc^iV�YVaaV�gZaVo^dcZ�Bs = 1+3 ad\(Ri).�HZ�X^��VXXVYZ!�aV�kZg^ÒXV�

V�a^fjZ[Vo^dcZ�cdc���cZXZhhVg^V#�HZ�^ckZXZ���cZXZhhVg^V!�h^�VhhjbZ�^a�kVadgZ�Y^�bV\c^ijYd�B^�e^��Vaid�[gV�

fjZaa^�eZg�^�fjVa^�aV�kZg^ÒXV���cZXZhhVg^V#

6^�Òc^�YZaaV�kZg^ÒXV�Y^�hiVW^a^i|�YZ^�kZghVci^!�fjVadgV�h^�ji^a^oo^�aV�gZaVo^dcZ�hZb^Zbe^�g^XV�Y^�GdbZd��'%%%��*$�

h^�ji^a^ooVcd�^�kVadg^�e^��\gVkdh^�YZg^kVci^�YVaaÉVeea^XVo^dcZ�Y^�ijiiZ�aZ�Xdee^Z�Bi,Ri YZYjX^W^a^�YVaaZ�odcZ�h^"

hbd\ZcZi^X]Z�k^X^cZ�Va�h^id�Y^�^ciZgZhhZ#

50  I dati forniti sono in termini di magnitudo momento Mw. Essi possono essere espressi anche in termini di altre scale di magnitudo utilizzando le correlazioni riportate in Gruppo di lavoro (2004). In 
particolare ciò va fatto per la verifica della distanza alla quale si può ritenere non presente il rischio di liquefazione, che è data in termini di Ms.

Fabio Romanelli
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IVWZaaV�'#-"&�·�KVadg^�Y^�BlbVm�eZg�aZ�odcZ�h^hbd\ZcZi^X]Z�Y^�OH.��ZhigViid�YV�<gjeed�Y^�aVkdgd!�'%%)�
CdbZ�OH CjbZgd�OH BlbVm

8daa^�6aWVc^!�:icV .''!�.(+ *#)*

>hX]^V"KZhjk^d .'- *#.&

6aigZ�odcZ .%&!�.%'!�.%(!�.%)!�.%,!�.%-!�.%.!�.&&!�.&'!�.&(!�.&)!�.&+!�.&,!�.'%!�.'&!�.'+!�.('!�.((!�.() +#&)
BZY^d"BVgX]^\^VcV$6WgjooZhZ!�6eeZcc^cd�JbWgd!�
C^ooV�HVcgZbd .&-!�.&.!�.&% +#(,

;g^ja^"KZcZid�Dg^ZciVaZ!�<VgYV"KZgdcZhZ!
<Vg[V\cVcV"Bj\Zaad!�8VaVWg^V�?dc^XV .%*!�.%+!�.&*!�.(% +#+%

Bda^hZ"<Vg\Vcd!�D[Vcid!�8VcVaZ�Y¼DigVcid .')!�.'*!�.(& +#-(
6eeZcc^cd�6WgjooZhZ!�
HVcc^d�·�>ge^c^V"7Vh^a^XViV .'(!�.', ,#%+

8VaVWg^V�i^ggZc^XV!�>WaZ^ .'.!�.(* ,#'.

>a�hZXdcYd�bZidYd�X]Z�h^�egdedcZ�]V�aÉdW^Zii^kd�Y^�XdchZci^gZ�^c�fjVajcfjZ�h^id�aV�hi^bV�Y^�jcV�Xdee^V�

Y^�g^[Zg^bZcid�bV\c^ijYd�Ä�Y^hiVcoV��cZa�hZ\j^id�B"G�!�YV�VhhjbZgZ�egZ[Zg^W^abZciZ�eZg�aZ�kVajiVo^dc^�

YZaaZ�^chiVW^a^i|�Y^�kZghVciZ#

KZc\dcd�ji^a^ooVi^�^�g^hjaiVi^�YZ\a^�hijY^�Y^�eZg^Xdadh^i|�Y^�WVhZ�Z[[ZiijVi^�cZaaÉVbW^id�YZaaV�YZÒc^�o^dcZ�YZaaV�

bVeeV�Y^�g^[Zg^bZcid�cVo^dcVaZ�YV�eVgiZ�YZaaÉ>hi^ijid�cVo^dcVaZ�Y^�\ZdÒh^XV�Z�kjaXV�cdad\^V��<gjeed�Y^�

aVkdgd!�'%%)�!�eZg�eZgkZc^gZ�VaaV�YZiZgb^cVo^dcZ�Y^�Xdee^Z�Y^�kVadg^��B"G��XVgViiZg^hi^X^�Y^�d\c^�h^id*&#

AÉ^c[dgbVo^dcZ�Y^�eVgiZcoV���Xdhi^ij^iV�YVaaV�odcVo^dcZ�h^hbd\ZcZi^XV��OH.��YZa�iZgg^idg^d�cV�o^dcVaZ�

hZXdcYd�aV�fjVaZ�aV�h^hb^X^i|�ej��ZhhZgZ�Y^hig^Wj^iV�^c�(+�odcZ��;^\jgV�'#-"&�!�V�X^V�hXjcV�YZaaZ�fjVa^���

VhhdX^ViV�jcV�aZ\\Z�Y^�g^XdggZcoV�YZaaV�bV\c^ijYd*'#

;gV�̂ �g^hjaiVi^�[dgc^i^�YVaad�hijY^d�XdcYdiid�YV�>C<K��HeVaaVgdhhV�Z�7VgVc^!�'%%,��XÉ��VcX]Z�aV�Y^�hV\\gZ\Vo^dcZ��d�

YZV\\gZ\Vo^dcZ��YZaaV�eZg^Xdadh^i|�h^hb^XV��7Voojggd�Z�8dgcZaa!�&...�/�jcÉdeZgVo^dcZ�X]Z�XdchZciZ�Y^�kVajiVgZ�

^�Xdcig^Wji^�Y^�Y^kZghZ�hdg\Zci^�h^hb^X]Z�VaaV�eZg^Xdadh^i|�Y^�jc�h^id#�AV�[dgbV�e^��XdbjcZ�Y^�Y^hV\\gZ\Vo^dcZ���

fjZaaV�W^Y^bZch^dcVaZ�̂ c�bV\c^ijYd�Z�Y^�hiVcoV��B"G��X]Z�eZgbZiiZ�Y^�YZÒc^gZ�̂ a�Xdcig^Wjid�Y^�hdg\Zci^�h^hbd"

\ZcZi^X]Z�V�Y^hiVcoV R�XV�eVX^�Y^�\ZcZgVgZ�iZggZbdi^�Y^�bV\c^ijYd�B#�Ed^X]��aZ�bVeeZ�Y^�eZg^Xdadh^i|�h^hb^XV�

hdcd�hiViZ�ZaVWdgViZ�^c�iZgb^c^�Y^�bZY^VcV�YZaaV�Y^hig^Wjo^dcZ�YZ^�kVadg^�Y^�eZg^Xdadh^i|�diiZcji^�Xdc�Y^kZgh^�

VaWZg^�ad\^X^!�aV�Y^hV\\gZ\Vo^dcZ���hiViV�XdcYdiiV�VYdiiVcYd�fjVa^�̂ ceji�̂ �bdYZaa^�ZY�̂ �kVadg^�YZ^�eVgVbZig^�ajc\d�
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51  Tali studi hanno fornito valori dei parametri di pericolosità per punti sul territorio distribuiti secondo una griglia rego lare in termini di coordinate geografiche.

52  I dati forniti sono in termini di magnitudo momento Mw. Essi possono essere espressi anche in termini di altre scale di magnitudo utilizzando le correlazioni riportate dal Gruppo di lavoro (2004). 

53  Il valore medio si ottiene come media pesata delle magnitudo, dove il peso di ciascuna è dato dal contributo che la stessa fornisce alla pericolosità. Il valore modale M* è il valore di M che fornisce il maggior 
contributo alla pericolosità.
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