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DROP OF CRYSTAL

Summary

M The Shelter in a City

"DROP OF CRYSTAL" which likened the shelter in a city
with the waterdrop on a lotus leaf. This space exist as a
sustainable oasis in the city.

.Imagine the Waterdrop on a Lotus Leaf

Even if a waterdrop on a lotus leaf is swung by a wave or a
wind, it returns to its own position. The new seismic isolation
system which used this natural phenomenon is proposed.
Sliding [solation System using Supherical Surface of Firmground.
Set a building on a huge supherical shaped ground. Once an
carthquake happens, it will be served like a pendulum in
accordance with the superical surface of the ground as the
waterdrop on the lotus leaf. The system to propose differs from a
conventional system at the point that the period of building
doesn't depend on horizontal flexibility or gravity.

A period of pendalum system is determined by only its radius, and
the restoring force depends on its gravity load.

By using this system, the period of the building shall be
lengthened by leaps and bound, and response of the building
shall be reduced considerably.
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Selection and Comment

The screening committee consisted of two architects, two
professors of building structures and two journalists. All of
them selected “ Drop Of Crystal” as the best idea. The
architects made remarks such as “ beautiful” and “ clever”
The professors made note of the system in which a building
located on depressed ground swings like a pendulum in the
event of an earthquake to relieve force. A journalist commented
that, “With this design and system, we can convey a message
having social impact.”

While anti-seismic structures are hard and rigid in order to
withstand earthquakes, the seismic isolation structure rurns
aside the seismic force. Conventional emergency evacuation
centers have thick columns and walls, reinforced by bracings at
some places, and typically appear solid and strong. On the
other hand, this work has a soft and welcoming appearance.
This idea resulted from pursuing the essence of the seismic
isolation concept.

Its design reminded us of a droplet on a lotus leaf and was very
persuasive and attractive.

People are impressed by architecture because it is beautiful.
Even an emergency evacuation shelter should look beautiful.
This comfortable and charming shelter is likely to win the

approval of society. (Toru Hosono)
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GREEN CITY CONCEPT
(GREEN CITY #&#8)

Summary

Our proposal is to enable the creation of sustainable urban
spaces over existing infrastructure by using high performance
base isolation Mega-structure system derived from both civil
engineering and architectural technologies.

Suspended shell structures with high-performance seismic
isolation system are “infilled” by vital social functions such as
hospitals, offices or residences, and liberates the ground level for
parks and public amenities.

Shell structure is suspended by double layered isolation devices
which are spherically installed on top of twin reinforced
concrete core towers. Mega-braced shell structure provides
flexible column-free space with high horizontal rigidity, and
dampers minimize the sway induced by wind force or
earthquake.

Selection and Comment

When making my selection, I consulted with structural experts as
to the current status of knowledge on seismic isolation
structures. As for the pendulum seismic isolation mechanism, I
confirmed with the secretariat that the idea was a recognized
structure that could be utilized by anyone. Below are my
comments:

This idea tries to realize an ideal open architectural space by
using the characteristics of the pendulum seismic isolation
mechanism (more transparent than the housing complex at
Lake Shore Drive in Chicago designed by Mies) in a
surrounding environment covered with trees and open skies.
The combination of the technology, functions and design
makes me envision a rich and comfortable future life. Other
judges said they would like to live in such a comfortable living
space, and the presentation was simple, clear and attractive.

As for another work in which each block seismic-isolated and
waterways have been introduced, the rows of houses are
described beautifully; however, it is difficult to handle the
water, so it would have been better if the idea was restricted to
housing in regions with abundant warer, or forests around
houses in [zumo or other rural areas.

Although T am not familiar with seismic isolation structures, the
environments developed by new technology were clearly
presented, and I enjoyed the exhilarating experience of being a
(Naoko Hirakura)

screening committee member.
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Seismic isolation system for houses made of sun-dried bricks
(BFUEEEERARREY AT L)

Summary

HRIEHE KMAE

hEZ. =

fig, LTS, JWALE. EUER

In Japan, in the 21st century, seismic isolation system is making progress and becoming more popular. The application of seismic
isolation system to the building is now not only for the safety of the building but also the protection of the property from earthquake.
It also improves the habitability against earthquake force. On the other hand, there are some countries where many human lives are
lost by the building which naturally should protect people from a natural threat. In those countries, people are living in masonry
houses made of sun-dried bricks which are not strong enough to resist against earthquake forces. The sun-dried bricks are used as
building materials from B.C. 5000 age, it spreads in a broad area centering on Africa, Latin America, the Middle Eas, and Central
Asia,. In some of those areas, earthquakes repeatedly occur and cause disasters. The sun-dried bricks are popular materials in those
countries, easy to be made without any special skills, and also easy to be reused. Furthermore, it has small environmental load,
compared with concrete, it has a high keeping-warm and a high heat insulation performance. People in those areas have been living at
those sun-dried brick houses for long time. The housing style has rooted in the area broad from tropical zone to cold district. We
propose the low-cost low-tech seismic isolation system which can protect those houses from earthquake disasters. The system can
realize earthquake-proof sun-dried brick houses without changing their life-style. We tried to use materials which are easy to be got
locally. They can be made at low cost without high technology. We hope we could contribute internationally to the development of

disaster prevention technology.
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Selection and Comment

As can frequently be seen on television, when a severe earthquake occurs in a developing region, many people are killed or injured by the
collapse of houses made of sun-baked bricks. Nevertheless, social and economic conditions prevent the introduction of advanced
seismic isolation devices in buildings to reduce the seismic force. This idea proposes a method for introducing an effective seismic isolation
system to brick buildings by taking advantage of the low technology and materials readily available in developing regions.

This idea is unique and socially and internationally significant as many of the other ideas did not attach importance to actual costs and

circumstances.

Seismic isolation using a hard rubber ball is not news it is expected that new and more feasible systems with higher accuracy and
durability will be developed and easily made through further experiments to verify the effectiveness of this idea, including the materials and

techniques.
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STONEHENGE 21

Dept.of Steel and Timber Structures, University of Architecture, Civil Engineering and Geodesy
Borislav Belev, Dimitar Dimitrov, Boris Parvanov

Summary

Background

Basically, the scismic isolation has been implemented for
protection of separate buildings and facilitics. The height and
aspect ratio of the isolated buildings are limited due 1o
problems with resistance to overturning moments  and
amplification of accelerations along the height, These issues
impose certin economic and esthetical drawbacks on the large-
scale application of the seismic isolation.

Our proposal is a development of the idea for combined seismic
protection of a complex of buildings that interact with cach
other so that the dynamic response of the complex is enhanced
compared to the response of the single building. This concepr was
discovered by us in the ancient and mysterious Stonchenge in the
UK: an ensemble of huge vertical stone piers placed around a circle
and connected by unifying ring on  their tops. This
configuration was found very attractive for implementation of
seismic isolation and passive energy dissipation because it allows to
fully employ the strength and siiffiuess resources of the
component buildings.

Deseription

The complex consists of 12 major buildings (V-buildings)
arranged ar uniform spacing along a circle and connected by
another 12 horizontal segments (H-buildings) that form a ring on
the top. Each V-building has seismic isolation system at irs
base. Each Fl-building is supported by rubber bearings on two
adjacent V-buildings. Damper devices are also inserted ac the
interface between each V- and H- building so that added
energy dissipation is available. Ideally, if well optimized in
terms  of masses, stiffnesses and  damping, the top ring
composed of the H-buildings could act as a TMD (Tuned
Mass Damper) for the twelve V-buildings. To avoid problems wich
thermal stresses and  differential settlements at foundation,
expansion joints between the H-buildings are provided at the
centerlines of the V-buildings. Finally, these expansion joints
are equipped with lock-up :ﬁ'viucs (hydraulic couplers) which
have the function to create a unifying ring when seismic event or
windstorm produces vibration of the complex. The top ring
allows for dynamic interaction of the V-buildings so that larger
aspect ratio and larger number of stories become possible
compared to a conventional single base-isolated building,
Advantages and expected benefits

Architectural : The complex is conceived as a rown landmark. T
creates anenvelope” for the public space within the circle,
which could be used as a park, open-air museum or other. The top
ring provides a panoramic 360-degree view over the town and
more importantly, provides an alternative route of evacuation
in case of emergency (fire or terrorist attack in some the V-
buildings).

Structural : Synergy and joint resistance of the V-buildings to
earthquakes and windstorms, ¢nhanced and safer dynamic
response, which is not sensitive to the direction of the lateral
loads due ro the structural symmerry abour the central point of
circle.

Feonomical : The larger number of stories in the V-buildings
and additional floor area provided by the H-buildings means
better feasibility for this type of seismic protection.

Social - The complex of buildings is a symbol of joint defense,
sharing of resources and reamwork against natural disasters.

Selection and Comment

Stonchenge, a tourist spot in England, is a prehistoric site of a
mysterious megalithic culture char still artraces people from
around the wur’l;d. Come to think of it, the high-rise buildings in
big cities could be considered modern “megalithic culture.
This work realizes a lot of objectives by incorporating the
analogy of such a megalithic culture into the design. Firse of all, this
work succeeded in surprising people and attracting attention. In
terms of seismic isolation, the interesting poin is utilization of the
building’ s interactions with the vibration absorption device
inserted in the horizonal portion of the circularly jointed top.
Also, the air corridor at the rtop is used as an emergency
evacuation passage, a unique idea even in big cities where the
buildings are crammed side by side. This idea should be noted as
a new point of view. Most of the evacuation passages in high-rise
buildings are verrical, like elevarors, so tenants would be much
more comfortable with the idea of a horizontal evacuation
passage.

This work is not a mere reproduction of the ancicnt culture of
several thousand years ago; it is very interesting because it shows us
that architecture rich in design can be true stare-of-the-art
wehnology. (Masaharu Asaba)
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STONEHENGE 21

PLAN OF MAIN BUILDINGS FONDATIOS PLAN OF THE UPFER RING SEGMENTS
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“Ball-like” Building

Summary

For many years, researchers all over the world are searching for
a kind of building which can separate the building from the
earth, thus the earthquake energy cannot be composed into the
structures we live in. The history of seismic isolation can be
traced back to 1960s. To date, nearly half century has passed.
And we saw a lot of new technologies have been incorporated
in this field, such as smart material, sensing, actuating and even
informatics etc. However, owing to the difficulties in seismic
vertical isolation, many isolated buildings still suffer much
severe damages from several investigations of recent occurred
carthquakes. :

Here we present an application for the international
competition, namely conception for future buildings and cities,
we named it ‘ball-like’ gnildings. The greatest advantage is
that this type of structure can realize the true isolation in 3
dimensions for ground building structures during earthquake
events.

Suppose constructing our residential building like a ball with
outer shell being contacted to the earth surface, when
earthquake comes the ball roll with ground surface. But the
inner core being the building area we live in keeps still relative
to the ground besides moving in the horizontal direction.
Figure 1(b) shows the working mode of this new type of
building. In which the homocentric two parts can generate
relative movement by steel ball bearing support and owing to
the gravity attraction foree, the inner core keeps vertical
balancing while the outer layer rotates in accordance with the
carthquake induced ground surface motion. In figure 1(a) we
use steel ball bearings in the inside walls of the outer shell to
alleviate friction effect between the inner core and the outer
shell. And the inner core is supported by the hemispherical
tubers which are made of steel material.

The above paragraph is the preliminary descriptions for our
proposed sketch. In the followings, we shall make much
improvement on it, such as using electro-magnetic suspension
to smooth the relative rotation, the constitution sketch is
shown in figure 2. Permanent magnets are placed in the outer
shell on three orthogonal circumference lines (referred to figure
4) and electric windings are built in inner core part. Here the
power supply to the electro-magnetic we use is by battery cell
plus with transformer, which can convert DC current into AC
current,

Another major improvement to the steel ball bearings is to use
the so-called cavity type visco-elastic dampers, as shown in
figure 3(a). The mechanical behavior of such kind of dampers is
that they can only function in one axial direction as dissipating
energy and changing structural frequencies while movement in
the other two orthogonal-axis is independent. Thus if we apply
these dampers in specially designed locations our idea will be
realized. In addition, an illustrative specification design for the
cavity type visco-elastic dampers is enclosed in figures 3(b)~(d).

Selection and Comment

Many of the works submitted for the competition attach
importance to the seismic isolation and/or damping structure of the
building, not the building itself. The same can be said for this
work. Countermeasures against vertical movements are not
taken in existing buildings with seismic isolation, but this work
shows that vertical movement can be relatively easily dealt with by
adopting a unique large-scale seismic isolation system. The
outer sphere of the reinforced conerete double-sphere structure is
in contact with the ground and rolls “like a ball” during an
earthquake to provide seismic isolation in a horizontal
direction. The inner sphere is in contact with the outer sphere via
bearings, so the inner sphere does not rotate even if the outer
sphere rolls, and the buildings inside only move in a horizontal
direction. Although the details of some portions are not
described sufficiently, the applicant claims chat seismic isolation in
a vertical direction is possible by using visco-elastic dampers or
electro-magnetic  dampers.  Unfortunately, there is no
description as to what sort of living space can be created as a result
of introducing this system. This work indicates clearly that the
targets of structural education abroad and those in Japan are
different. The applicant is a student who has probably studied
structural control broadly. The work is a very interesting and
new idea for an ideal seismic isolation system and deserves a
fine work award. (Satsuya Soda)

68

b
=
i

Harbin Institute of Technology
Chunwei Zhang

EE

REICHeD, HFRPOIRTEEIE. KD DOBEAIEET, 2
IRIF—EBESSICEEUEVBYZR UKD TE,
REDOESL(E. 1960FEREXTEILDIED. TNHHSHFE
T, FREHHe A L. RESFICE, A= T U7,
VWOV TFOFAT T4V EBIERA Y IT+—<T
AV AFETHE L OFEMDRD ANSNfc. &THN. &
ERECSESTHEEND D). BaRE UTCEDH
BICRADAETHBEERITTVDEYHLL, &g ClE,
BROVURADREE, TEDBIMR—/UIRIEYPENT D, £
KOEY. HHOIVETMIDVTHRRD,, COESEYD
BAROF|=(F, AR, I FORYIEEICDWVNT, BOD
REEZRTNCRIRTED T ETH D NRDHbERITEA
UlcR—ILIRDOBERYOESRZ BT T D& HERARIC,
CDIR—=IVIF, REERH D &ITHD. LU, bbb
HBET DAIE. KEFEICEELERSBARICT LT
FBEIELTWD ., COBDEYDEBHE—RZRT (b) (TR
g, Hh, 2DDEIDERDE. EER—) LU THiR—k
[CROTIETESEN T B ENTED, Fle. BAHICLD, A
PEEAEDINS VY AZEREDDITH LT, SHEIF., #hEICK
STRET DHMEROEEIRE>TCOERT . H1 (a) Tl
BOREE AR — LT U I=ER LT, A EABD
BEEEFHLTVD. Fle. WlE, MRO4EE DORREE
(tubenN [CEO>THHEINT WD, BIELONSIE. HET D
MDFHHETCHD. St BNOEREBONCT DI
BT AR a3V ENAT2IEE LT, NREIERZETD.
EEDKENZER2ICRT . SBICE3ERDBEZFE LICKA
WaHEREL Thh (N4%8R). WEDICE. BRI
HBHEIFHAA T DD, FRTDERT AN 3 DOEHH
falEF. Ny U—EZEEETTD. EERF. BERZITHIC
TG B, HRR—IUNT U I0DHD 1 DOURERIFE. K3
@) ITIRT KD, LWk D v BT —BIDFhEE S~ ) (—
EERTDETHE. CDEDHY ) —DHERIEENCD
WTWDE, IRIVF—ZRE L. EEDREHZEZ (LS
HHS. 1 DOEAMICDHEET D, BD2DDETH_ED
BHEIFMIILTWD. ULIeh o T, TDF ) —=5RIEAT
WICIGATNE, EESDEZANKRRIND. FvET1—
UKL S o ) C—DIERBSDIERZ K3 (b) ~3 (d) ISR T,

ET

SERES N FRDE < HHEA DEY ClEE L. ZYBHOD
SR HHRICET2BDTH olc, AMERBBRIUEEBICAD,
R OREEY TS L FEN R DTSN TOELD.
ARETIIMBORIEHREY AT LAZFRT D& THR
NESICETENCBREIRETHOEZRLU TS, #kihT
VO —hROERGOSMUS I LT, thERICE
[TR=ILDKSICJEDDFETKFRESND. ARIDIRA(G
N7 U TN UTHRIDREIELTWASD T, AANER
HoTH., RAIFEE LIFUWeHICNBEN D BPEH I o
<DEKFFATHEET DDHCTHE, sHAKIROT 0L
BB AEDH, SSICHMMY Y —Pilik s > ) (—Z AL
TETEICHT DRBHIRCTHDE LTS, FEIEH5.,
CDVRTLZERIRTHIEICK DT EDOLDIFEREH
DREDAIREL F DD DRIBENTULVEL, HSRHEEEH
B EHANSZEEEHE DBET HOOEVDRIICIREN
JEERDINELEDTH DD, FHEZLETH DD, il
ZERL<ERU TS X DICEOND, ERREI AT A
DIFUWERE U CEIRR ZREZ RS I LWLE
ERADo (BH HAAW)

MENSHIN NO.45 2004/8



Appendix (figures 1-4)

1- outer concrete shell; 2- inner core structure; 3- steel ball bearings; 21- DC current lead (dot stands for current coming out of paper sheet, X stands for carrent

4- hemispherical tuber; S- hollow caviry; 6- space for innier construction

Fig.1(a) Conception for ball-like building structure

going through into paper sheet) ; 22- permanent magnet with N-S poles

Fig.2 Electro-magnetic suspension type of ball-like building

. 31- cavity type visco-elastic damper

11- clockwise rotation; 12- relacive rotation of inner core; 13- gravity force direction . = . N

. ) ) ) i Fig.3(a) Cavity visco-elastic damper type of ball-like building
Fig.1(b) Relative rotation between inner core and outer shell

32- visco-elastic marerial; 33- steel tubes

Fig.3(b) Transverse section for cavity type of visco-elastic damper

bea
aasmsasssh
et
e

et
ceves

Fig.4 Three orthogonal circumference lines of ball-like buildings

{Note: Solid lincand dashed lines in the abave fgure are circumference lines of the ball-like

structure, which can be on cither the outer shell or the inner core, standing for damper or
34- anti-collision spring; 35- damper cavity . .

bearing locating cracks.)
Fig.3(c) Portrait section and bearings for cavity type of visco-elastic damper

L- 1500 ;J

Fig.3(d) Illustrated specifications for cavity type visco-elastic damper
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