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The cost of buildings and shielding
at amccelerator facllities 1is eating up
an increasing.y larger fracticun of the
budget.

Tnis is not only cdue to the fact
that accelerator energies and
intensities are dramatically increasing,

csing more stringent demands on the
eldivg, but also <o bilologizal and
genvirTonmantal concerns.

On the biological side, the risk
estima for getting cancer from a
given s2 are steadily golng up, which
polnts ftce inecreased shieldiag 1in the
future.,

“he esame 1s true for
radlobiclogical effectiveness
neutrons, which the HNatioral Commis
on Radiological Protection considers to
be inereasing by s factor of 2.

“hen coeme the environmental
concerns. The Departwment of Energy
limit on txae dose to the general public
at the fence vnost is now 100 mrem/year,
with a reporting limit T mren/year
ard a cesign goal of "0 mrem/year. This
ie for how low a raciatiosn level you

: :1d the facility, in particular
skyshine,

In addition there is the ground
water, whizh has to hav :858 acbivity
than drianking water standards.
‘¢ one has to Dpour large
quantities of concrete around some
buildirgs, like accelerator secticns
wvhere losses occur and beam dumps, <o
prevent neatrone from coming in contact
with ground water. Until ncw
accelerator bulldings have usually been
built with a box type rectangular crcss-
section. It kas the advantages of beling
standard construction ard the walls are
strong enough to carry the crare rails.

Large savings can be sccomplished

by going over to thin shell or vault
construction. By curving the siructure
it becomes more resistan® and can be
made much thinner. If one can have

doutle curvature, like ir a spherical
dome rather than in a cylindricel
gallery, the savings are sven larger and
one can go to larger spans. The crane
rails cannct now be attached to the
structure, but must be placed < steel
pillars or truss sys<tems resting on the
flcor

703-860-1275

c71

This tyoe of architecture
a whole new configuration of buildir
which relies on earth for shielding, on
thin shells for supporting it and on
rounded shapes for ensuring structural
strength.

There are ncw rew techniques
available that permit constructicn of
vaults ard donmes without having to make
expensive wooden or steel forms and the
conerete is preferably gunned,

Le an exanple, we will take +ite
patient irradistion rcoews of & cancer
treatment center operating with a heavy
ion beam {(figs. 1, 2, 2},

The rooms
allows them to &
hemispherical vaulis.

circular, which
rered with

The br2amn tunnel s hhave a
semicircular vault resting cr a fla
slab as This shape permite
smeoth, rounded conrection to the
vaulis, avoiding anegles, sc¢ that the
shells flow int2 one anotd

Fig. 11 Plan of Heavy lons Tre:

B tment
Iooms
The sanme is true for tha .
access tunnels. These tunnels are also
rade of thin shells. Thne uege of heavy

¢ s avoided throughk $-
d labyrinzths, which connezt to a
traditional be: taped bailding §
the patiert elevator and stairways.
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Three fixed beams are envisioned:
one horizontal and two at 60° upwards
and downwards. Shieldirg is provided by
layers of soil placed between the upper
rcom and the horizontal beam tunrel and
the same tunrel and the lower roomn.

Fig. 2: Longitudinal Section

Fig. 3: View from End of Main Beam

It is hcped that one will consider
thig kind of censtruction when designing
future accelerator facilities.
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