
�

��������	
��������������

������������� !"#
 

���� �
�

  

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

"#$%�,-.�/�� !�	01
234
15!6789:
;�<=)>?�@A�+BCD�EF(

�GHIJ�K.#$%)LMD+EF(�N*O)PQD�@BCD�#$%EF(�KR�+fc3 fmax�ST�

�UV%+ST��V%�#$%W�<=)>?��XY+fmax�K.<=�ST��UV%+fc�K.<=�ST

��V%�Z[T\�X�[]^_�`R�@A�+4
15!6789:
;Mw��"#$%�&')>?�a

b+Mw[T\c`.de+ST��V%�#$%[ST�`. fg[fg�h�ij!D�@Sk�BC(�K.#

$%�GH�)LMD��XY+ST��UV%�33,l[m�n��+ST��V%�Kc,lD�@o o o o o o o o o o o  

�������������	
	����������������� 

 

 

���	
�� � � � � � � � �

� � � � � � � � �� � � � � � � � �

� � � � � � � � �  

��������� !��"#�� !��#

�$%����&'������(���)*+,

-./012�3(&45�.67���1)�89:2)

;<=:3)>��?@ABC:���)*+DE.

FG�HISJ#�3������KLMNOP.

Q2R��:����>����)*+,2���

�STUV�WQ(�����+XYNZ[\.Q

2�3(&45�.Q2(�Q]�^_`a$bc

+3%�-.Q2Rde�fg4)>��)*3hi

+Kj\.Q2���������	
	��fc

3������KLNkl2mP+�n	op��

_q3rsqc+tuvfc;����������

����fmax$%Nnwx	y312���z{

MNOPmRz{M+,-.fc;fmax������|

�XYNklm3�}� !��#��e(fc+,

2XY(!v~�fmax+,2XY> !��"#��

e(!vQ�3N�:C+\.Q2R��\m��

�z{M>fc;fmax�������`��	���

;�	����N)_12nwx	y+,-.��

$��F\mM��2�3C:���:�nwx	

yN��2�3+,7��a+���NOP2�3

(����2R 

� m�\������������`3\.�Qm

Kanai5)������>�	���,7^���

��������(f\~�?@AB��:�2�

�����`3�D(�~$QR�m���M3 

 

 

��?@AB+,2���3��DNkl.6:]�

��M(����@+6Q.����C%�C��

12��(�2R 

����c��>������`3\.�Kanai5)

������,7^?@s3�D(,Q�����

N�Q.����z{MNOP233^+�z{M

+,2���3��?@ABC:OPm�����

DNkl��c����12���z{M���`

N ¡12R���>¢£��+tuv !��"

#�� !��#�����Fz{MNOP���

�������¤N¥¦12 fc3 fmax�XYNkl

2R§Q.���¨	x©��¨	x©�ª«¬

®	¯�fc �KLMN°�\.�¨	x©�ª«¬

®	¯+,2������/0N±2R��²�

fmax������|�XY^kl2(�fmax���³

´`+µQ.>bc(¶�.Q2 6)�7)�8)���fmax

(¨	x©�ª«¬®	¯+³´12·¸�³´

\$Q·¸�¹e�º	�N»�2R ¼+½¾¿

ÀÁÂ��Ã KiK-net ���?@ABN�Q.��

�NÄÅ\�����OPmz{M+,2����

�3��DNkl2R 

 

����������������� 

� fg>�n	op��_q3rsqcC:�2�

Æ��FÇ3�Èt����J� !���É�Q

ÊË2�����(ÌM�FÊ5�2�3NÍÎ~

33^+�*Ï��J;?@��J+6Q.^KL

M(ÐÑU7Òµ�3NÓ\.Q2 4) �9)R 

 

 

1 ÔÕÖ×�ØÙÚÀÛ ÜÝ��¥Þo©y	

ÁÂßà 

��	
� �������
����

����



 

(1) 

 

 

���F>������
s

A >�FJ� !��� b
A >

�Èt����J� !����2R�m� )( fG >

���Æ�������`� )( fF
b >�Èt�J�

á	âã�������2R��� )( fF
b >Boore

���10)+äQ�ÌM�FÊ5�2^�312R 

 

(2) 

 

)( fF
b >SJ�åC:U7Òµ^�3\�M(2)�C

>wæçã	èé©ny	©$%Nnwx	y31

2L�1/R>êëìí+�D12RR>��îï�

�2RM0>��¨	x©�(dyneðcm)�&ñ>ò

óìí+�D\�Qs>SJ�ìí�ô�NF1nw

x	y�Vs>��õöG�SJ÷ø#���2R )( fS

>���������2R )( fS >Ì�ω-2ù+ä�

M�F5�2^�312R 

 

� � � � � � � � � � � � � � � � � � � (3) 
 
 

(4) 

 
)( fS

A >"#�� )( fS
V >#����á	âã��

�����2RFig.1+��������dúNÓ1R

������` )( fG >fg���4)�>Kanai5)��

�\m�����N�Qm(��������>�

	���,7^���û�>��(üý+��

\.67�þ²�������`3�D(,~$QR

�����>Ì���:11)���\mMN����

��`3\.�Q2�3+\mR 

 
 

(5)
 

 

 

���fg> )( fG ��	���(Hz)�hg>�	��

����N)_12L�α>���û���

�Nk�12L�β>�����Nk�12mP�

L��2RFig.2+β=1�fg=2�hg=0.1�·¸� )( fG  

3¢£����QmKanai5)���\m�����N

Ó1R�	C:VC2,�+�����>
d��

	�C:U-.67���� ��>������

`(t�¨	¯�å+,2^�3�_12RFig.2N

±.ÊC2,�+Kanai5)������>fg,7^�

��û����(üý+��\.Q2(����

Qm��:11)�������`>���û���

�Nk��v�,7þ²�������`+Q^ 

 

 

 

 

 

 

 

 

 

Fig.1 Source spectrum 

 

 

 

 

 

 

 

 

 

Fig.2 Site amplification effect 
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Fig.5 Relationship between fg and amplification factor case fc and fmax depend on Mw 
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Table 1 Parameters for KiK-net sites 
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Fig.7 Comparison observed amplification factor with calculated value 

FKSH01 2600 4.4-7.8 37

IBRH10 2350 4.0-7.1 105

IWTH03 2800 4.0-7.9 70

IWTH04 2300 4.0-7.9 99

IWTH05 2600 4.0-7.9 118

IWTH22 2780 4.0-7.9 85

2000/7/30-2011/4/1

2000/7/30-2011/3/28

2000/7/21-2011/4/12

2001/4/3-2011/4/11

2000/7/21-2011/4/23

2000/9/9-2011/4/2

Code Term V
s
 (m/s) M

w
Number

1

10

1 10

IWTH03

R=0.475

Observed value

C
a
lc

u
la

te
d
 v

a
lu

e

1

10

1 10

IWTH03

R=0.833

Observed value

C
a
lc

u
la

te
d
 v

a
lu

e

1

10

1 10

IWTH04

R=0.168

C
a
lc

u
la

te
d
 v

a
lu

e

Observed value

1

10

1 10

FKSH01

R=0.527

C
a
lc

u
la

te
d
 v

a
lu

e

Observed valueObserved value

1

10

1 10

FKSH01

R=0.662

Observed value

C
a
lc

u
la

te
d
 v

a
lu

e

1

10

1 10

IBRH10

R=0.625

C
a
lc

u
la

te
d
 v

a
lu

e

Observed value

1

10

1 10

IBRH10

R=0.432

C
a
lc

u
la

te
d
 v

a
lu

e

Observed value

1

10

1 10

IWTH22

R=0.457

Observed value

C
a
lc

u
la

te
d
 v

a
lu

e

1

10

1 10

IWTH22

R=0.800

C
a
lc

u
la

te
d
 v

a
lu

e

Observed value

1

10

1 10

IWTH05

R=0.483

C
a
lc

u
la

te
d
 v

a
lu

e

Observed value

1

10

1 10

IWTH05

R=0.819

C
a
lc

u
la

te
d
 v

a
lu

e

Observed value

��	
� �������
����

����

��������� !"#$%&'()*+,&-.

/)*+012&345,&678



 

 

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

 

��

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

�

1

10

100

4 4.5 5 5.5 6 6.5 7 7.5 8

FKSH01F
A
obs

F
V
obs

F
A
cal

F
V
cal

M
w

A
m

p
li

fi
ca

ti
o
n
 f

a
ct

o
r

1

10

100

4 4.5 5 5.5 6 6.5 7 7.5 8

IWTH03F
A
obs

F
V
obs

F
A
cal

F
V
cal

M
w

A
m

p
li

fi
ca

ti
o
n
 f

a
ct

o
r

1

10

100

4 4.5 5 5.5 6 6.5 7 7.5 8

IBRH10F
A
obs

F
V
obs

F
A
cal

F
V
cal

M
w

A
m

p
li

fi
ca

ti
o
n
 f

a
ct

o
r

Table 2 Parameters of eq.(5), correlation coefficient between observed amplification factor and calculated value�

Fig.8 Site amplification effect obtained by eq.(5) and observed spectral ratio 

Fig.9 Relationship between Mw and amplification factor 

F A F V

FKSH01 6.2 1.0 10.3 0.25 3.29 0.53 0.66
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IWTH04 6.8 1.0 3.7 0.38 6.49 0.17 0.65

IWTH05 10.6 1.0 6.1 0.67 5.81 0.48 0.82
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INFLUENCE OF SOURCE SPECTRUM AND EARTHQUAKE MAGNITUDE

FOR AMPLIFICATION FACTOR AND APPLICABILITY OF EVALUATION

FORMULA TO OBSERVED VALUE 

ABSTRACT����The study examine influences of parameters of source spectrum and moment magnitude for

amplification factor based on a relation between spectrum of earthquake motion and site amplification factor

derived by Parseval's theorem and extreme value theory. The applicability of the proposed formula is examined

in comparison of the amplification factor estimated by the formula with observed one. The influences of corner

frequency fc and cut off frequency fmax on amplification factors for PGA and PGV are investigate using the

proposed formula. We clarified that influence of fc for PGV is larger than that on PGA and fmax clearly affects

PGA rather for PGV. A relation between Mw and amplification factor is also examined, the lager Mw become, the

lower fg of maximum amplification for PGV shifted. Finally, comparison of theoretical and observed

amplification factors shows that their amplification factors for PGV have a good agreement rather than PGA. 

Key Words����Amplification factor, Corner frequency, Cut off frequency, Source spectrum 
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