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STUDY ON SEISMIC RISK OF TELECOMMUNICATION FACILITIES

Ken'ichi YOSHIDA™ Shoko HIGUCHI™*  Kenji OKUTA™  Eiichi KIMURA™ Hisanobu AKAGI 2
Akihito KASAGI™®  Yuko MURACHI™® Hiroshi SAITOH™® Takeshi AOYAMA™

Fragility models of a damage mode in the earthquake and of a building and facilities were presented to grasp the cost
performance effect of earthquakeproof countermeasure toward the telecommunication building which supports a high
information-oriented society. The expectation loss of the telecommunication building was estimated by some
earthquakeproof Indexes, Is value, and some ranks of facilities based on Seismic Risk Management (SRM) method. It
was clear that the SRM method could lead the optimum value of investment to buildings and facilities.

*1 NTT Power and Building Facilities Inc.
*2 NTT Building Technology Institute

*3 KOZO KEIKAKU Engineering Inc.

*4 NTT West Corporation

22



Journal of Analytical Engineering, Vol.3, Technical Report 3

1)
B
B
A
15

0.170 A 0.160 A2 ) K Au<-U,

0.185 =

0 AU> U
110m 30m

< > < > u

(I 1 |
T *

Al / J_Lpl ﬂlpz \ k
A2
~ nEA
L

Kozo Keikaku Engineering, Inc. 2001.5

23



min{k(Al), k(A2)}

k(P)

Al k(AL)

k(A2)

< (P) < max{k(AL),k(A2)}y,

1

05<y,,y,<20

Y
pA 0 _max
P1 P2
0 n| 0.00367 | 0.00384
U u, 9 a] 0.00210 | 0.00319
k 0 a/6 n 0.57 0.83
t
1/5,000
1/20,000
3)
10 4
5 2
/Resp-T
1) Kawashima,K.and Penzien,J:Correlative investigation
on theoretical dynamic behavior of a model bridge
structure ,Report No. EERC 76-26, Earthquake
Engineering Reserch Center, University of California
Berkeley,1976.
2)
3500 N 800 N (2000.10, ( )
M 6
3)

1999.3,

24



Al Al 0170
04 04
| M e ol I |
= AT A A A A A g“;wﬂ/\/mﬂﬂm\f\mwn
I RATAINTLAA AR A A _Ul,VWWUU UU\/UWUW
vy
M
-03 -03
0 5 10 15 20 25 30 0 5 10 15 20 25 30
T (sec) (sec)
A2 A2 0185
04 04
03 03
02 o 02
€ Oé Lol nﬂﬂﬂ MMMMMAM A c Oi AMMA MAWMWMWWWMJ
gLl I
-01 -01
-02 i -02
i 0 5 10 15 20 25 30 ° 0 5 10 15 20 25 30
T (sec) T (sec)
-0160
os ﬁ 0s
] il
2 0 Lan LT A A A AR A, s, mﬂu M\u HMJ\/\M/\/\WM
vw\] AN A W
ol oa |
-04 1 -04
w03 0 5 10 is 20 2 0 ° 0 5 10 15 20 25 30
T @ec) T (ec)
20000 20000
15000 15000
. 10000 . 10000 F
g g
5000 5000 |
0 T TL‘*\L”\ = 0 JH‘ MJ
-5000 -5000
0 5 10 15 20 25 30 0 5 10 15 20 25 30
Tineec) Tineec)

Kozo Keikaku Engineering, Inc. 2001.5

25



P Moo P Moo
20000 20000
15000 15000
= 10000 = 10000
=
< 5000 € 5000
0 0
-5000 -5000
-10000 -10000
-15000 Z -15000
-20000 -20000
-0003 -0002 -0001 0 0001 0002 0003 0004 -0003 -0002 -0001 0 0001 0002 0003 0004
0 0
P M-6 P M-8
15000 15000
10000 r 10000 r 7
~ ~
i3 =
< 5000 / 2 5000 /
0 0 ,
-5000 / L -5000 %
-10000 = -10000 e
-15000 -15000
-0004 -0003 -0002 -0001 0 0001 0002 -0004 -0003 -0002 -0001 0 0001 0002
(<] (<]
M ©
P1 P1
015 015
010 010
005 005 T
€ E
£ AAAJ‘H« »ﬂﬁf\ﬁ‘\ Afw oA £ M.MA.MM -
000 b 000 Wiyt -
ALY et o
-005 w U i W -005 1§ l Tt
-010 T -010 [
-015 -015
5 10 15 20 25 30 0 5 10 15 20 25 30
T (sec) T (sec)
P P
015 015
010 010
1A h
005 005
~
000 A 1 h 000 ol )
W ‘,VI LI W w V
-005 ] -005
-010 -010 [
-015 -015
5 10 15 20 25 30 0 5 10 15 20 25 30
T (sec) T (sec)

26




...___...._

oo i e B L i

ADINA ADINA R D,lInc.




RESH

—

v

[ RESP-QDM [ RESP-F3D ]{ RESP-T ]

v

RESP-M/ [ RESP-M3 ]

v

RESP-S

RESP

RC

BUILD NNT




e FEM

HOTFLOW

CAE

m SuperFLUSH

m RESP-F

m RESP-M3

m SuperFLUSH3D
m NANSSI

m RESP-F3

m HOTFLOW

m RESP-S
® RESP-T

® RESP-F3D
m FRONT

[ ] Windows

m AC-DESIGN
m WIND-DESIGN

m ASCARS

1975

1980

1985

1990

1995

2000

Kozo Ketkaku Engineering, Inc. 2001.5

29



Journal of Analytical Engineering, Vol.3, Questionnaire

Vol.3

FAX
TEL FAX E
FAX
|
|
|
| |
| |
0 -
|
| |
|
| |

FAX

30




164 0011 5 4 3

TEL 03 5342 1136 FAX 03 5342 1236

E kai seki @kke.co.jp

URL : http://www4.kke.co.|p

URL http://www.kke.co.jp

ASP

) 06-6243-4500 e 011-261-0671
) 092-482-8821 e 052-222-8461

Journal of Analytical Engineering \Vol.3 2001.5

Windows

31



¢

ineering, lne,

ry
1 By

feuf

(070 (21

7
il



