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, INTRODUCTION

The search for appropriate earth-
quake resistant structures has been
un-dérway since buildings have been
damaged 1n .ear‘thquakes.

The progress 10
activity was quite

field of

slow, from ma-

sonry construction 1n 1900 to steel
and reinforced concrete framing in

to welded steel frame

tile concrete frames in the 1970°s,
to eccentric braced steel frames 1in
the 1980's. We are now beginning to
design and build with new concepts

~ using isolation and passive energy
A dissipation devices.

are very use-
the design of
fundamental fre-

These new concepts

earthguake
gy means oOf
~ _passive
the

_ where
iﬁ - __-_S»t ronge ak.

ate  isolation and
dissipation devices,

frequency of the structure can be

icantly altered. This clear ly
' x response

structure as a whole 18
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Because the

dthﬁgfgﬂr tymﬂhsal one.

_higher OF

'RA‘CT: This paper Dregents an alternative structural concept for mul-
especially when an open first floor is required.

e

; : possible the construction B6¥ Such. .8
in environments where strong earthguakes have to be taken
boundary

| will
even during an earthquake.
remains in elastic range under all loading combinations,
the self-centering will never be a problem.

conditions ©of  differghny
practically remain in vertical
"Bell Building" struc-
including

lower inertia forces, depending on
i+a pelation to thE Frequency COu=
tent of the ground motion. i% 258
self-evident that long-period
ground motions, defined herein 2as
motions with periods of more thnhan
one second, can therefore be an
important 1sSue in the design and
performance of incor-
porating isolation energy
dissipation. |

The goal of current codes 1S to
prevent structural collapse

lose of 1Lives.
Isolation,

isolation,
dissipation
to provide
performance
the normal
this CARS,
] mind

respectively base-

and passive energy
devices are intended
2 level of structural
that goes well be yond
code requirements. In

however,
that

forgotten
provides many
perfor-

recon=

never be

earthquake
structural

behavior. Accordingly, the design
of structures incorporating isola-
tion and/or passive energy dissi-
pation systems is a complex mat-
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to review

_Euildlng"

noticed.
_-bulldlng in engineering terms,
.'_'-the archltec:t on
sees englneerlng profession as a
g'._means of achieving buildings which
~ have arisen from different crite-

B s techniques, lnc?fjdlErT el
Ent pute !"‘.8 and sophist 12 the
,;,;3r9'. e asw . this COmpleated
48 at +he root of reﬁearChXIty
prac:tme of, earthquake on

ﬁ“g

8ﬂg1h

4 general considerations

tlgularly @n the earth
:arineerlng field of &Ctiﬁgize
gesign Pr rofessions are likely to
'agr-ae_:’ to innovations that do not
rép'r'35e.nt g large departure from
cu-r‘f'e"_‘t practlce. This suggests
that- the most r‘eadil_y accepted
iﬁﬂﬂvative syStEWEEUWLLl be those
+hat improve the properties and
' _p-er‘f'ermances gt s typical struc-
ture. The "Bell BUilding” is 9
rypical gepucture, but with im-

.pr‘oved seismic performance.

pefore ‘describing the above-men-

oned structure, e dss fadvisable
e naet and  thus to

r the reasons which have

account fo
Biusgy -~ of Lhe "Bell

prampted the

In the past as i the apesent,

'_3_t=he dlecrepancy between the nature
of = the

pbuildings that engineers

study and those which architects
design and build may Dbe clearly

The englneer‘ coacelives  a
and

the other hand

i -'Fia,. suth as, orlglnallty, unique-
~ ness, image, etc.
"For this reason, perhaps, the

{ ."--"_f_"_":'?::’T.:.HWft first story" concept contin-
"_-._J_'__w"'.',_-{.f-__uﬁﬁ‘ to be taken into consideration,
,, -*--::i-ﬁ!ren T ‘jJte seismic

performances

W‘?h.v far not the best. _
e aeathetm attractlon of the

B ngﬁ 9 bax" with its open first
iﬁ ery resl to arc hitects

......
LR

in. Lhe

performance” drawn-up by the owner
afttl - 1ES consultant OF in" LRe
earthqguake regulations e R A
country where the structure has tO
pe built. _

The allowable relative displace-
ments between the floors and the
core as well 2as the data concer=
ning the ground motion are of
essential 1mportance for _th_e .dl-_-_--

mensioning of the springs, isola-
tion, and damping devices.:;i~‘
e %fﬁlrf%e%;ﬁi;%;m- # s T

AcC '
Consizgi;zg to the above-mentioned
o et £ o0 10Nns, the following
Ie ‘e S need an explicit answer:
PP zzeelble t0o erect T e
el 1v1ronment a reliable and
al building having an open

firs

eoncgrnflOQr with no restriction

Sithé o Antg. the. floor'e HReight or
distribution, which con-

cu '

pe:;ce)ntl,y avolids the poor seismic

vsuin Zmance of the tirst sS8OTT

ha iﬁﬁ}e {t possible to reconcile
erwise conflicting aims oOF

architects :
: an :
ik d engineers? Yes, 1t

The buildin ' :
| 9 satisfying the
iﬁeve—mentlon@d requirements 18
e "Bell Building®.

2.2 General description

The structural components of such
g building are (10 91

e The foundation which can be of
dlfferent types depending on the
so1l report recommendations
0 e

e & (T B o - vy g A R - ol ar CoOres,

bearing the loads of the bell.
-~ - The k.- B consisting of

fioors pius vertlcal structural
and non-structural components,
which transfer the loads at - the

ESe: v oo ehe - Dele by means of
special isolation and dampilng

devices.
- Springs and damping
placed between the
floors and the core,

devices
different
with the aim
relative di1s-
floors and

the COre.
The allowable relative di

ments between the core
floors depend on a lot of parame-=
ters and are€ generally specified
wtechnical requirements of




nert :

| oads and 1 motion
vertical al S S ronD grqurid It iact
(flg}he'bell will remalin L acied
twltl_y ver‘ticalf Th?ces placed
:§hings and damping dez; the core
ors a _ A

between the ”Zive relative 0d1S

' any €exces it
S;:égmentys between the ’;\IO asstpun-—
tural components' as we
pleasant oscillatlong.

Because all vertical

the suspended floors
ferred at. the top. oF . the gorse,

i.e. above the "bell's" centen ?”?
gravity, a stable state of equili-
brium is always ensured. The
stiffness of the core, constant
from top to bottom, the concentra-
tion of the vertical loads at the
top of the core, and the isolation
and dampening devices placed be-
tween the core and the bell will

reduce the accelerations I  the
structure and the j '

to the advantage of

loads of
are trans-

Pénding On  the ydlsolated, de
intensgi y of th lrect on and
contion. The o ®8"thquaig accel]
Cept no oni ew str‘uctural o
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significant Savings
Snd replacement “Oosts
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3 CONCLUSIONS

The "Bell Building" Or
alternative Structurga] q
multistory buildinQE, .
when an open first e
desired. By

The proposed ERRSEDt 011

construction of tpe i
Fi0or aven if j Rerong ..
MOt : has to  be takeﬁﬂff
aCCoOWNT, removing the DOOPSQ;;

performance of the
story concept.

The

Structural #
from a liability tO an asset.
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