BUTIDINGS FOR THE 7 GeV_PROTON SYNCHROTRON psec. P/3

1. General Description

The object in designing the buildings has been to provide the minimum accom-
modaticn for the various functions consistent with satisfactary operation, and to
achieve econamical solutions of the special problems of shielding end stable megnet
foundations. The magnet is to be housed in a concrete building with walls and roof
of sufficient sirength to support the necessary shielding, the bulk of which is
rovided by ee—th mounds. The roof thickness is 4 ft.-6 ins. of concrete and 10 ft.
of earth, with mrovision for edding a further 10 ft. of earth over the magnet if
this should be found necessery. The main shielding wall, separating the magnet room
from the experimental eree, is of concrete, 28 ft. thick, and with movable blocks
up to & height of 12 ft. The experimental area is shield#d on ell sides, but not
overhead, by esrth benks, External beams are to be ebsorbed at the ends of long
tunnels ériven into the back wall of the experimental ares, to give & "black body"
effect in crder to minimise radistion hezards., Shielding overhead, to avoid
excessive "skyshine" redistion, will be provided at the targets where necessary.
This solution retzins flexibility and is fer less costly than & fully shielded
experimental er==. i :

The contcc—s of the site have been explcited to ensure that the most internse

. pexrticle beams are &riven into & hillside, and come to rest far underground,

A control room block contzins those facilities essential to the remote operetion
of the machine, tczether with counting rooms, an experimentesl preperstion srea of
4,000 square fest, end accammodation for the operating crew. The motcr aliermatar
house and & lehoretory end office block are located neerby and follow normal
mectice for such buildings,

2.  Magmet Buildings %

This hes zn internal diemeter of 200 feet, and 2 height to the crane hook of
18 feet, These dimensions ere édequate but not excessive. It is not economicel to
moke & ring-shaped building of the required dimensions, and the centre of the ring
4is therefare roofed over. The spece in the centre of the ring will be used for
radiofrequency and other equipment.

Travelling cranes, of 30 tons and 5 tons capacity, cover the area. % small
parasytic experimentel room is attached, for experiments with weak beams and low
background, end & further "bulge" houses the injectar.

The megnet fourdations have caused some difficulty, since borehole investiga-
tions have shown thet the subsoil is not so good 2s was anticipeted. Ieyers of
herd chalk are interleaved with & relatively soft clay-like materisl to & depth of
200 feet or more, However, & system of rigid monclithic structures has been designed
by Messrs. Merz and Eclellen; this will satisfactarily suppari the magnet and roof
structure within the iclerences specified by the Project Group, subject tc 2 -
gradual genersl settlement which mey amount to 2-3 inches over seversl yeers. I am
satisfied thet this settlement, as defined in.Messrs. Merz anrd Mclellan's repart,
can be accommodeted—in—the acceleratar design.

e Experime—=2l1 Area

There are two rooms, 81 ft. x 168 ft. and 61 ft. x 168 £t., separated only by
e row of crane stanchions so that the rooms mey be used separately ar together as
required, There sre two 20 ton crenes, with & meximum hook height of 18 ft., end
the floar is ds=signed to withstend up to 10 units each of 200 tons weight distxribu-
ted at rendcm. Experiments mey alsc be perfarmed inside the magnet building, and
here up to 6 units of 200 tons weight mey be randomly distributed. Concrete blocks,
forming the mein shielding wall under the shielding tridge, may be withdrawn on
reils for elterstions to the collimating errangements. The beam height is
6 ft.-3 ins, j

A smell subsidiery room, 30 feet squere, may be used for staring & largf. 'tn._x'b'ble
chember ‘or other exceptionzlly heavy experimental apperatus. tdjacent to this 1s
an associated plant room.
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L. Contrel Block and Pre tion Ares

The control room is flanked by remote counting rooms, three in number and
2,000 squere feet in total area. There ere three offices for operating staff, a
crew room and 2 small dark room. The preparation aree is a hall 80 feet by 50 feet,
with floar loeding 2 tons per squere foot and with & 20 ton overhead crsne (18 feet
meximmum hook height). The whole building is ducted for cables, etc., and there is
ready access to the acceleratar.

Se Votar Altenetar House :

This is tc house the magnet power supplies and auxiliary supplies for bending
megnets, etc. The size and design will not be settled until a contract is placed
for the power supplies.

6. ILabarstor~ and Office Block

A1l the lsbarataries are on the ground floar, and offices etc., ere on two
floors ebove = pert-of the laboratary area. There are 5 large lebaratory rooms,
32 feet wide exd on = 12 foot module far lergth, with a totel floar area of
8,700 squere f=et. One laborstary is far exceptionelly heavy work, and is mrovided
with en unlcedmg gariry. All can be subdivided into smeller roams; this will be
necessary wher muclear physics work sterts. For narmel work in experimental physics
lsboratory accormodation for 60 will be avedilable, The office spece, which hes to
house engineering and administrative steff in addition to physicists, will accan-
modate a totel of 41 in 15 single arnd 10 double offices, en engineering general
office and a sm=l1” drewing office. From pest experience, I estimate that the
building will house 50 experimental physicists and, say, 10 thecrists and 13
engineers, There—is—a small colloguium or conference room and a small libraxry. NNo
accommodation is provided for any central Ketional Institute administretion, apert
from what is reguired to run and use the 7 GeV accelerator, since this cannot be
essessed 2t present, Extension would be possible,

7. fuxiliery Buildings

A system of Boulton-Paul prefsbricated modern buildings will be availeble to
the Institute, end wes tzken into eccount in plamming leboratary and office
accommodation. There will be a totel of 5,500 squere feet, which will initiaelly
house the design team but will be rather flexible as to the ratio of office to
laborataory sccammodation ultimately aveilable. They could house, far exasmple,

25 experimentalists and 13 thearists end/car engineers. Thus a grend totel of
127 staff could be housed, not including industriel employees. This is believed
to be sbout the right number for the 7 GeV machine, and may leave a little spece
far people plenning further developments. An additional 2,500 square feet of

‘similer eccommodation could be provided later if needed,

8. Wa‘kShON .

In the consiructionzl stages, an existing woarkshop in the lineer acceleraicr -
building will be enlerged and used for both projects. It will house 18 mechanics.
Later, the Institute will need & lerger mechenical workshop and an electricsl
workshop. It is difficilt to predict the requirements in advence, and it is
moposed eventuslly toc build up workshops in en additionel building which is the -
subject of & seperate peper,

9., Cost estimatey

'The epzrcoved estimate, made in Merch 1957, wes besed upon preliminary work
done by the New Works Division et Herwell during the design study stage. This was
for & totel o £1.9 million. Messrs. Merz and Mclellan, together witk the Industris
Group of the Atomic Energy Autharity, have now produced mare realistic "intermediate
estimates" besed upon much more deteiled wark. These are summarised below: i
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Mechanicel end | Plant and

Building and Toteal
Civil Engineering Electrical Equipment
£1,145,000 141, 600 l 304,700 | \BNG903,300\
449, 300 £1,903, 300
cve(1) 70,000 _1,973.300
Contiggencies 194, 200
ove(2) 142,500
Consultants and
specizlists fees 105,000
Industrial Group fees 85,000
GRAND TOTAL £2,500,000
NOTES

1, CvC(1) is 2 sum meking allowence for the umusual conditions at
Herwell, and is a standerd provision in all building work at Harwell.

2, o©ve(2) is & sum meking allowance far possible veriations in costs of
lebour and materiels during the mrogress of the work, and is not normally

included in estimetes approved by the Treasury.

approved £1.9 million. —

It was not included in the

3, ¥he original estimate of £1.9 million approved by the Treasury
contained no sllowance for contingencies.

4. - No sllowance wes made in the ariginal estimate far Industriel Group

fees, since the Industrial Group wes not then involved.

Therefore, in arder to compare the "intermediete estimate" with the financielly
approved estimate of £1.9 million, we must deduct the following:

: 1cvc(z) at £142,500
zzContipggencies at £194,200
Industriel Group at £ 85,000
£421,700

- This leaves £2,078,300 as the new estimate, an increazse of rather less than
£200,000, Some of this incresse is undoubtedly due to the difficulties in the
magnet foundation problem.

10. Present State

Tenders were received for the mein building and civil engineering contract on
1st October, and the programme calls for & contract to be placed on 15th November.

Acceptance of 2 t

cost estimates.

ender would mesn acceptance of the mresent design and the mresent

The programme is very tight, and lengthy delays would inevitebly
follow any major change.

11, Recommendation

I recommend thet the estimate and design be accepted, for transmission from Y
the Pupgdicd Committee to the General Purposes Committee with & request for permissior
to place 2 contrect.
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