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Dynamic Analysis of a Tall building under Strong Earthquakes

A}
A computar nl the following two malor T) T = ———
y - . : i ate Basi
roles in t field of structural xh‘su_qn One 3 . , asic data
NIKKEN SEKKEI 1s the fast and accurate processing of dat. 1970
: : L 4 task which involves enormous volume gl
JAPAN of work but requires only simple thinking £ i
The other is e compute aid 1in theore | '_7'.“ | E :,
tical analysis of structure ( N tiemel sty expande | 5 i i
| ]
the domain of numerical analy ture development o L i ]
structural engineernng depend t at extent n the o 121
pursuit of theoretical analys igh understanding | | o
of the computer's roles, and at the ume, on the storage -
of basic data, both requirements ha j to be advanced in a 17 r -
i | | | Collection
well-balanced state. From this viewpoint, the authors intro O ————
duce here their ten year experience obtained from the design | © Shear wall test
: 1 ai citv) | o Micro tremor
y simulation analysis for a tall building (in Sendai city
thrc yVibration test
which encountered strong earthquakes ; y Installation of
1 0 Ins
| S seismographs S
y ,\;\;\h\ auon of pvu."v.r-\l / Cornputer | V— ’
[ Structural \ | ik e Miyagiken-oki earthquake
: : y " nalysis | 3 UL
engineering Reliable results B | SIS
/ - [
% s : ~ |
A O 4 o~ | N Sapporo’ e
SN\ 2 Structural < & ‘t
2 \\'% /78 ; A
X »‘ deSlgnef / 3. 5‘ |
J;_ . S | S,_wﬂ(!ill. *Eplcf_‘nte’
Osaka s ‘Tokyo
1 ; e
| Fukuoka . Miyagiken-ok:
oo g 12
| L] B2F NS 78 b1
.'-‘ ] " ’. _‘ 2
\ i
:OOL\'H
1980

> r ' 19 ’A‘,
Structural design in Computer E

ous Development of Computer Analysis and Structural Design

T. AOYAGI N. UCHIDA

K. MATSUNAGA

H. KIRIHARA

M. KAWAMURA

Computer analysis
Shear type o
elastic-plasti
e L]
analysis (32K s
[ ]
[ ]
[ ]
Development ]
Numerical
analysis
|
Capacny of
~ computer L - Model 11
| ®
= )
Bt .
Simplified b R, 4
! i 1 1| L4
) scding e {
shear-bending tyi B ps
elastic-plasti fed ®
i i ;
analysis (512K
(June 12 1978 M 4
Computed value Vs Measured va
aWave patle > ki
NS{
.‘}A'. \' Measured
B h r-’ -Jrf Computed Mods 1
‘ L}
""“a,—.‘..'-
NS /F g Mea B
?; Ci ited
;A Model | -
i Model Il
}

SH31S0d — IIA

€0L



704 VIl — POSTERS -4

" HARMONIOUS DEVELOPMENT OF COMPUTER ANALYSIS AND STRUCTURAL DESIGN "

Tsukasa AOYAGI Naoki UCHIDA Hideaki KIRIHARA
Chief, Struc. Dept. Sentor Struc. Engr. Struc. Engr.
Koichi MATSUNAGA Masayoshi KAWAMURA

Struc. Engr. Eng. D., Chief Advisory Struc. Engr.

Nikken Sekkei Ltd, Osaka, Japan

Basically, the authors' poster is separable into two segments: a theoretical vi-
sion reflecting a structural engineer's roles in the computer era; and a typical
example of such correlative event and study as envisaged in that vision. Thus,
the following two became the main subjects of discussion with the audience.

t:] Discussion about "Structural Design in Computer Era"

Most of audience favorably agreed to this vision, with the related discussion
covering the following.

1) Development of Program: At the authors' firm, the typical way of developing
computer programs is that related engineers, say, those at the computer de-
partment and the structural department associate themselves with each other
by establishing an adhoc task force on a specific project. When this was,
explained to the audience, most of them admitted that this approach was the
most preferable way because the structural engineers' participation in pro-
gramming would certainly make the program easier to operate and more effec-
tive, but some audience commented that this approach was difficult to follow
in their country because of professional separation of analysis from design
in practice.

2) Operation of Program: The authors explained that they used their own com-
puters installed for in-house use, viz. two machines of IBM 370-M138 and as-
sociated terminals. Besides these machines, small computers of about 100 K
are provided at the structural departments for simple calculation and analy-
sis. Though all these programs being developed for in-house use, two major
programs for integrated structural analyses as authorized by the Minister of
Construction are made available to outside structural engineers under licens-
ing agreements. Such positive attitude of the authors toward computer use
was favorably accepted by the audience.

[:] Discussion about "Typical Example (Dynamic Analysis of a Tall Building
under Strong Earthquakes)"

The practitioners for whom seismic force is an indispensable consideration
made wide-ranging inquiries, from aseismic design methods in Japan to assump-
tion of coefficients for the analyses, eventually being followed by rewarding
discussion. They regarded this example as very rare and invaluable study
which certainly helped to provide a basis for the harmonious development of
computer analysis and structural design.

Thus, the authors acknowledge that the poster session afforded the authors with
an otherwise uncbtainable chance for better communication among participants to
have them thoroughly understand the authors' philosophy. With their attitude so
successfully supported, the authors wish to develop further study.
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