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* Technical Supporting Section for Observational Research,

No.
Technical Research Report, Earthquake Research Institute, the University of Tokyo, No. , pp. , .

Earthquake Research Institute, the University of Tokyo.

GPS

: AJE-

PFI *

Key words : reinforced concrete building, seismic isolation system, strong motion observation, highly
e cient multi-channel data logger

Abstract

The general observation system for strong motion on three-type buildings in Earthquake Research
Institute has been constructed. This system consists of twelve accelerometers and a multi-channel data
logger. The construction of a new building of Earthquake Research Institute was started at the end of

fiscal year. The structure of the new building (Bldg. ) was designed to be a seven-storied rein-
forced concrete building of pile foundation with seismic isolation system. Division of Disaster Miti-
gation Science of Earthquake Research Institute. proposed a basic plan of strong motion observation
with settled accelerometers. The main feature of this observation plan is the settlement of accelerome-
ters ; two in pile, one on the base of isolation system, two at the eastern and western ends of first floor,
one at seventh floor, and one on the ground, for the purpose of verification to the seismic isolation
system when earthquakes occur. The recorded seismic data are to be gathered by the highly e cient
multi-channel data logger AJE- (MITUTOYO) placed at the room of bldg. Three and two
accelerometers were also settled in the old building (Bldgs. , ) respectively.

Minoru SAKAUE*

Construction of the General Observation System for Strong Motion

in Earthquake Research Institute
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EV :

EV :

: JEP- B gal

: Gal, : V . m s

: DC Hz, : : m

mm kg . gal

: JEP- A

: Gal, : V . m s

: DC Hz, : W D Mj . Mj .

H mm : kg

AJE- Mj .

: :

Gal, : DC Hz, A D :

: dB

: Hz, Hz, Hz, Hz, Hz, Hz,

: GPS, : : NS : EW :

UD P
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N-S gal

E-W gal

U-D gal

+-

+.

+/



� � �
� ��

�
� �
�

� �
� ��

� ��
� �
� � � �

� � � �
� � �

�
� �
� �

� �
� � � �

�� � �

� �
� �

�
� � � � �

�
� �
� � � �

�
� � �

� �
� �
� �

� � � �
� �

� � � �
� � � �

� �
� � �

� � � � � �

� � � � �
� � �

� � � �
� � �� � �

� � �
� � �

� � �
�

� �
� � �

�

�
�

�

� �
� � �

� �

�

� �

� �

� �

� � � 	

� ��� ���	 
 � � 

�� �

� �� � �
� �� ��� � �� � 
�
�

�� � ��
� � � !"#$� � ��
�� % &


 � 
� �'� � � � (
) * !+,-.$ �� � (
% /�� 
�

0 � �& 1
� %�
2 3 4 � �

�� � � ��(5���� 67
89:+;�� � 
� �
< � * �=>-9? =@9 � �


 � 
�

A �� BC � �D E
� FG"HIJ� KL M NOP NP �


� � � !"#$� �QPR ST � �U� VW �X ( Y@Z

 [ \ N �]^A ?_ [D E � < �`R a6NOP NP

�� �bO	 M � cO	 �P � �� �ST � �U�d V� �
� e\ �f g^QhPPi bj �k M D 
� V j � l � KL M
S� mn�KhPo(D ^Q 
� p�� qNOP NP �U�A �� D � r�
� � s� eO M h	 h	'6tW �uv 
�w+9@ � xy �z{M qNOP q
| T6 � } N6"$@~�� p � � D � f � �
��\ OP|�( O	� `h	 wI� O	 qNOP
�� � � !"#$� D ��bj � � !"#$�� �  N^�D � � �
c(L M 	� OP|�^Q NP � M� �� e ST � � K� �
K�� ��+J:@� � � � �y ��y � y
� � !"#$D �'� ��� �� �D Kk �( ��k M qNO
�� K� g� M � ^�� K P NP � �6NOP �� )
� � !"#$^Q ( O	� NP � � � y �D ��� ��� �
U� � �� �D � � �� sST� � � M O	 q g| K
��+J:@��i ^� �Pi g � �� ���G"(k �M qNOP �� (' M O
� \ �P D D { ^Q �o^ �N� NP M i �QPh	D �
�   K�{ K¡R� � M O � �� y `R ��3 Kk �M q
P NP OP � � !"#$\ �¢� h NOP � (' M O �N� NP � �
	 �� \£ ^q o(M¤h	� ¥ y ¦ y�D Kk �(kL M

��� � !"#$D qNOP NP �§ ¨
�©� �ª
W � � � «¬+ � ­ �� � ��

®? 4 Y@Z? �¯BC� � W �|kL M qNOP o�� !"#$� D
D 
� U�� � ��� e M ��� �kL (k �M �	� ^qP|�(�
�°	 q �PONOP NP U� � O	'RN�
� ( D � �`R a6N
OP �D ���� � � ^
� ± M ² ^ M i	 q

� � � A � �U�
Y@Z?�_ ( �� P�A �M �°	
qNOP

� � � !"#$� �D 
 �


� ( � �³´ #> #>
µ¶!:#>@~E � BC � E � �bj
�� � ' �KRNOP (�� [ �
� �D � � �|SSaT· �

[M O	�P¸q� � � �
� ¹V � M h	 �P NP �
ST� Y@Z? �º@?»IJ"| ¼�
�	 �K� � s�D½ Y@Z?
M ² � °	� �� Y@Z?� | h	
�K� ' �KRNOP NP � ��

�� �

���� 	 
� � 
 �� �
� ��

� � �� � ��� � �
� � � � 	 � ��

��
�� �� �  ! " # $

� 	 � %& ' ( )
*
 �+ , � -.
�� � � 
 �� � � 	 /
0 1 ' � 	 ) 2 3
+ � 4 � �5

�� � 6� 789�� 	:; <=>
89?@ A+ 5
B C � D �� 	 � � �� �

��� � �
� �� ��

EF � � 	5
� 
 �� �

; G* ;H IJ K LH ;H M
N I
 O P

�� ��� � 	 -( �
 P P ;Q R SP
:; �� T U � ��V G W� M N > X
* ;H Y X Z 	 P P P [\; Q ]
^ �T _` U �� � a ?b 2c d e Z

fg h� P G* ;H 	
i j ^ kl m X a >n o Z H
m �T�p q r 	g; �� s � tu ����c v wc
xy f 
� Z

z �� � 	 -( I U �� 	 J { � ;H
O J | ^ }�J~ �� �� �� �

�-. � � �� �~ 4 � � o o ����
� 	 
��t�~ �� o �� � I �% Z
� � z �� 4�� � � e )* �� �� �� '
� 	 � ��� 
 ��� o P ; � j
�� � ;0 � �s ��� � 	 � � �� Z �� ��

0� ; z � � Z   ¡ �
� � ¢� £ ¤ ¥ � � ¦ �� �
§ �� ¤ � ¨� : 4 ���� o I � � Z

-( �� � 	 a © ¡ � � 4 #
�ª 	 « ¬­ � ®� �� � Z

P � 	 )*�a¯ � � �c 

� �� � IJ K LH � ��° c � � c �

� SP � Q± | Z 	 -( I
�� ��²³ � ;H ^ } ^ � Z J

� Z �: �� �� � ¡
s ; )* �� X

)* �-. 	g �
~ 	 � X e �� R Z
IJ K LH ´ P P S
P W P � G* ;H
Z
�� ��� � 	 -( � 

:; �� �T N

M N µ¶ ; M N U

 · :� U µ

¶ ; ��T �\;� ~
�\;� �¸ ��� �� � ;

¹ �T X Z � 	g
SP Q± º »

; Z ²³�T ¼½j � Q
± X ~ � SP Q± X
Z 
 · �� �

�
� � �� � �

� �
	


 ��

� �

�
� � �

� �
� �

�

 � � �
�� � �

	
� �
� �

� �
�

� �
�  

! " #$ �
%& " ' �

( )
* +

, �-
(

" �  #$* �
. � �/ � � ��

0
�
1 � �

� � � �
� 2

3 " 3 ��
� 45 3 � �/

2 �/
6 �

7 8 9
: * ,� � � " � �

* �
0; �

� < #$*
.

= #$*
� � >

� ?�

0 � 	

�
� @ A ,

� �

B
� 	 �

� �

� �

�

� � � �

� � �

� � � �
�

�

�

�

� �

�
� � �

� �

14

.

.

.

PFI

:

D D

A D

PFI

,**-

2 0- 0.

,**0 2-3

+323

+33*

1/- 1/.

,**/

/*

,+ ,2

,**2

,**0

2.*

+33+

3+

+

, -

+ , -

-

+*

-

,**/

+

+ ,**/

,+ - -

, ,**.

,**0 - +,

+,

, -

-

,0.

�



��

�������	�
��
�����

	�
������������������

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

 !"./012345 "6���01  !"�-�2789:/

$%&789�;33401 789�;334<�=	 $%&789�34��

 !"�34012789 "34012>?$@  !"�34��01

�

15

. . .

. . .

. . . .

. . .

,**/ , ,**/ - ,**/ .

,**/ - ,**/ - ,**/ -

,**/ - ,**/ - ,**/ -

,**/ - ,**/ - ,**/ -

+



��

�� �

����	
��
�������
����

��������
�� ! ��"#$%&'()*+, ������-./�012

�� !3
�����
� ��45678���� ��"#3
���9:;<

�����"#)=>? ��"#)=>?
*+@ ��3
���AB�� !

�C��	��
DEFG ����H
IJ DE ��	��KL��=>?��

�

16

. . .

. . .

. . .

. . .

,**/ . ,**/ . ,**/ .

,**/ . ,**/ . ,**/ .

,**/ . ,**/ . ,**/ .

,**/ 3 ,**/ 3 +,* ,**/ 3

,

f



��

�������	�
��
�����

	�
������������������

 !"#�$%&'()*+ ,-.#�/0123 �4,-.5#�6/789

,-.:;<=>�#�?@ ,-.#�>�AB<= ,-.CDEF>�GH2I

,-.#�012�JKGH JKGH/�LMNOPQR #�>�#STU�V&WX

,-..�Y5>AZ�[Y \]^V&�YU_,-. Z��`a8Q� !"bc

�

17

. . .

. . .

. . .

. . .

,**/ 3 ,**/ 3 +** ,**/ 3

,**/ 3 ,**/ 3 ,**/ 3

,**/ 3 ,**/ 3 ,**/ 3

,**0 - ,**0 - ,**0 -

-

f



��

�� �

����	
��
�������
����

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

�,-./012��� �,-342��� �! �� 
&'()&#$56�

789:;<!
:=>?@ :;<!"AB:CDEF( :;<!GH�IJ KL

M�NAB:C<!OPQR S�T('UVG �! T('U�!WX

�

18

. . .

. . .

. . . A D

. . GPS . GPS

,**0 - + ,**0 - ,**0 -

,**0 - + ,**0 - 1 ,**0 -

,**0 - ,**0 - ,**0 -

,**0 - ,**0 - ,**0 -

.

�



� � � � � �

� � � �

� �

��

�������	�
��
�����

	�
������������������

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

01234	�# �56  !�"7"8�9 :;<  !=8 >=�?


 ! @AB%C 7"D  !EFGHIHJK%  !EFGHIH>=

�

19

RF

. MD . . RF

. . .

, +33* , +33* , +33*

,**1 . ,**1 . , ,**1 . ,

,**1 . - + ,**1 - - ,**1 - -

/




