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SYNOFSIS

Tnis report is an exemination of the proposed scheme for the
Minor Hall Auditorium Ceiling prepared by the Architect. It
domonstrates thet the scheme requires substantial =odificetion
in structural concept to noke it proctiecal. It pecormends

for consideration s scheme besed on & structursl steelwork
frame supporting plywood eladding.




j,  TERMS OF REFERENCE

Following upon meetings with the Architect eand the Director of Public
Works on 2nd December snd 13th Docermber, 1965, this investigation end
report have been prepared to imclude the followingi-

B in examinetion of the structural engineering aspects of the
plywood scheme for supporting the suditorium ceiling, as proposed
by the Architect in drewings nos. SO0H 1093, 1380, 1381, 1382,

1.2 Corments on the desivability of utilising large (50" x 9') sheets
of plywood.

- DESIGH REQUIREMENTS OF CEILING SCHEME

2.1 The ceiling must be capable of being carried by the surrcunding
concrete structure designed to support it. Provision for support
of the auditorium ceiling has been made os follows:-

i) At front of suditorium -

a) from side shell arches,within o 20° vertical cone
of attochment points in the diephragms, Maxirum
weight of ceiling allowed for in design was 60 1bs/
8g. ft. measured on plan Arca.

%) frem stage tower steslvork,which hos been desimed
for & vertical load of 35 tons (equivalent to 1T 1ba/
8q. ft. of ceiling)

ii) At recr of auditorium - off esntilever balecny.
iii) At side of cuditoriun - off 42' level sleb.

2.2 Acoustics;
The scund attenustion to be provided fron outside to inside is
50 45 in the outer layer. The shape and texture of the innoer
surface is used to control the auditorium acoustics.

% Because the form and weight of the ceilings hed not been established
at the time of desimming the side shell arches, it wes necessary to
sssume ond egrec with the Architects certain maximum load ecnditions.
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2.3
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Mechanical Services:

Preliminary details of the mechanicel services required to be
contained within the ceiling, =re shown in Steensen & Varning's
drewings nos. 5T757/C307.

ILight Bridge:
A light bridge is to be acccmmodated within the depth of the ceiling.

FCAMINATION OF THE PROPOSED SCHEME

The factors thet are irportent in sssessing the suitsbility of a
structural sclution are weight, support, erection procedure,
neterials, splices and connecticns ,and cost. The proposed schere
has been exomined with these points in mind. A number of problems
gnd difficulties heve become apparent end these are discussed below.

As & result, two modifiod schemes, visually the same es the proposed
scheme end embodying the requiremcnts of Section 2, have becn put
forwerd. They overcome the difficulties encountered with the
proposed scheme. The two modified schemes, A end B.are shown in
drswing no. 1112/8K/82k6. In scheme A,plywood hox beams support
plywood cledding. In Scheme B, structural steel froming supports
plywood cladding.

Weight of Comstruction:

_Tue weight of the proposed ceiling is greater then that which cen

be supported.
S ——————
Scheme Weight at Front Weight at Reer
Architects" Proposed Schenws 200 lbefsg.ft. 80 lba/sg.ft.
Scheme A 95 1bs/sq.ft. 80 lbs/sq.ft.
Schere B 75 lbsfsg.ft. T0 1lbs/ag.ft.

Designed cepecity of side shell arches - 60 lbs/sq.ft.

Method of Support:

The suggested locations of the hanger points for the proposed
‘scheme lic outside the rogions of support from the side shell
arches and ere not fossible. Heavy transverse portals would have

to Be incorporated to carry + the loads to the conerete base 1-:f'..ua-l+

4 mere comprehensive enclysis would be : raqu* red but this would
probebly involve chenges of internal shape and would result in the

reed to underpin and strengthen the existing ccmcrete substructure.




5.3 {cont'd.)

3-5
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The location of henger points for schemes A sad B ean be naede to guit
the side shell arches.

Method of Erection:

The erection of large units, 50 ft. long and 10 tens weight ns required
by the propesed scheme is considered &ifficult end expensive because

of the size of the units, the weight and the restriction of the shells
above. It is not possible without a detailed investigation to determine
the actual procedure that would te adopted. The cost of erecction, how=
ever, would be considersbly above thet for the tﬁﬂuﬂiﬁeﬁ schenes.

Splices:

Pegitions of splices shown in the proposed schere are atructurally un-
accepteble because of cheages of the support locations. Splices mast
be positioned to minimise unit weights and lengths end to reduce stross
build up. Schemes A and B cen readily fulfil these conditions.

Material:

High éurebility can be expected in all schemes provided there is no
exposure to merine atmosphere. The tirber proposed, White Seraya, has
high strongth but is subject to a degree, to 'npil sickness', Further
investigation would be reguired into the use of a less prome ticher for
thosc structurel cooponents which are not visible.

Cost Comparison:

In conjunction with Rider Hunt & Partners, an estimate of the paterial
and fsbrication (but not the erection) costs of a typicel radial box
of the ceiling has beer made for the proposed scheme end ench of the
tvo modified schemes. Erection costs will be considerably less for the
two oodified schemes.

Architects' Schara A Isuhﬂm B
Proposed Scheme
Arount of Plywood 16,400 8q. ft. | 11,400 sg.ft. |T,500 sg.ft.
imount of Steel - - 23 tons
Ceat of Tiober £13,300 £9,300 £6,000
Cost of Steel - - £ Loo
Total Cost (including £15 , k00 £11,600 £9,000

Pixings, insulation etc.)
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A (cont'd.)

Wnilst thesc figures on the foregoing pame are indicative of the
relative costs of cach scheme, they cennot be considered as an
gbsolute estirmate until working details have been prepared.

CIUSIONS AND RECOMMENDATIONS

|l

b2

We, therefore, strongly recormend Scheme B, the structural steel
solution, for the following reesonsi=

i) The weight of the ceiling con be sunported by the facilities
already provided.

ii) Te erection sequence would cost considerably less than the
other schemes.

iii) Erection cculd take place before the building was made
weatherproot.

iv) The provision of ducts cad openings e.g. the light bridge, is
more easily accommodated in o structurel steelwork scheme.

v) fny future modifications to shape or ctherwise could be
readily incorporsted in a steel schenme.

vi) It utilises = well triod structural nediunm for which very
corpetitive tenders would be received and tight contract

control exercised.

vii} On the enalysis cerried out, the indication is that the costs
are simificently lower than for the other two schemes exanined.

We do mot recormend scheme A, the modified plywood schenme, becense of
cost, weatherproofing of the building end gemersl comstructionel
difficulties; because it offers no significent edventage over the
structursl steel solutiom.

The use of 50' x §' plywood sheets in schemes A and B is free from oll
engineering considerations since it is e forn of cladding and is not
pert of the structure of the ceiling.
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