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I. QUARTERLY REVIEW

b onts

The Institute's Activities, April = June 1968

Study on_the Degign of Cyelone-Reoistant Schoole in Bast Pakistan:

A Misgion to East Pakistan comprising the Institute's
Regearch Architect, Mr. D. J. Vickery, the Development Group
Advigor, Mr, C. E. Fimey and a specially-appointed Unesco
Congultant Structural Engineer, Mr. Felix Kulka, visited East
Pelcistan in March and April. After a study involving indentie
fication of these areag subjeet to severe tropical cyclones end
collection of statistical material, a Report was presented to
the Direcior of Public Instruction, Best Pakistan, proposing
& primary school construction programme for the 4th Pive-Year
Flan period,

. Mr. G, E, Finney, Development Group Advisor, has now
returned from East Pakistan after discussing the Report and its
v licetions with the edueation authorities. During the visit
advice was received from Parig of the possibilities of a
source of financial aid for the development of § prototype
cyclonewregistant schools, It wag decided that ARISER would
develop concept sketches for these prototypes for use by
Unesco, Psris, in further developing the source of outside
aggistance.

Destgn of Teaching Spaces:

Work on the design of Home Eeonomics leboratories, and
Biology and Physics Laboratories for second-level schools
in the Agisr Reglon hasg now been completed and Studies No.1,

2 and 4 are belng prepared for publication.

The gtudy of the design of physics laboratories is now
to be extended through fhe medium of o field trial in
Dharmapale School near Colombe; physics tables designed by
the Institute are %o be ingtalled in & building gifted to
the Ingtitute by Messrs Arcon Ltd., Singapore. At the come
pletion of the study of these tables in use, opportunity will
be teken in 1969 to carry out illumination and thermal comfort
studies in this building.

The field trial of the Institute's hexagonal chemistry
tenching tables continues in Homagema Secondary School, near
Coloibo, and substentiel modifications have now been made
t¢ the tableg,’ Experience with these studies has shown the
value of field trials of furniture and equipment in prototype
before the designs are used for mass production.
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Thermal Comfort Study:

—

- The therwal comfort study to establish an index to thermal

comfort for acclimatized Ceylonese children contimues in Walhae
putenne Schocl, some 120 miles from Colombo erd in Ananda College,
Colombo, Some 60 children are participating in the first phase
of study, which will be completed in September.

Coet Studiesn:

Work oontinues on the studles of cost and space utilisation
in echocls of Afghaniatan, India and Singapore. The Ingtitute's
Cost Bxpert, Mr. R, B, Sheath, has alsc beer engaged in a study
on the costs of the cyclone-resistant school programme in Eagl
Pakisten end is currently working on a gtudy of the per place
coat of higherige schoolse. The Technical Notes in Section II
of this imsue of Buildings for Educatjon indicate the Institute's
preliminary ideus on this subject.

Qontracts:

A econtract for the study of high multi-storied schools
commenced by the Atelier Akitek, Singepore Polytechnic, is now
entering ite second phuse. The architects concerned have come
pleted a study of high-rise schools in Hongkong end Singapore
and the results of a questionnzire issned to those responsible
for the administration of high~rise schools in the Asian Region
are being analysed.

At the Central Puildirg Resesrch Institute, Roorkee, equip--
‘ment is now being memufactured for the measurement of luminance
and availability of daylight in the Agian Begicn. Installation
of the equipment will take place in July end vill be followed
by one year's readings.

Reve lopment Group Work:

The Institute's Development Group Advisor has visited
Iran and Afghenistan in connection with the formetion of Develop~
ment Groups in these States and has siarted the formation
of a Development Group for the design of ¢ clone-resistant
schosls in Esgt Pekisten (see para 1 abovég. The architect
member of the Group at the outset will be drawn from the
stoff of the University of Engineering and Technology, Dacea,
pending final approval. The Bast Pakistan Government has
also expressed & desire for a Unesco Aggociate Expert
Architect to assist on this Development Groups

1




ﬁpcumentatian:

The Institute's Documentelist undertook a Mission in the
Region, from 25th April to 6th June, Dvring the course of thip
Misgion she visited Madrag, Calcutta,Kathmendu, Daces, Bangkok,
Phnom-Penh, Singapore and Xuale Lumpur, The migsion wes successe—
;_ ful in confirming thet the Institute's publications are now

reaching the majority of relevant departments and institutions
in this pert of the Region and in stimulsting interest in ARISBR's
publications smong newly contected orgenisations in the countries
concerned. The Documentalist also collected plans and reporte
for the work of the other professionel staff mémbers of the
Inptitute, particularly in relation to cost studies and develop~
ment group work.

]

} Vigitors:

During the three months covered by this issue of Bylldingg
for Edyeation, the Institute hus been visited by:

Mre Mosse Hiko Seki,

Deputy Chief,

General Affeirs Section,

Jopsnese National Commisesion for Unesco,
Jupan.,

Profeasor Haliwell,
Profegsor of Chemical Education,
Norwich, (Nuffield Chemistry Project),

Me. Mogopori Hireteuka, |

brector«General,

e, National Institute for Educationsl Research

< Centre for Educational Studies in Asia,
. J SPhlle

Dre Kihel Koisumi,

Hesd of Saction for Educationel Resenrch
Workshops in Asis,

NIER,

Tﬂ‘ky’@ I'e

J &WNQ
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I1 TIECHNICAL NOTES

THE £OST IMPLICATIONS OF HIGH-RISE SCHOOL BUILDINGS IN URBAN AREAS

Swmmary

It is often quoted that the population of the Region will double
itself by the year 2000 and that this expansion of population will
bring with it an unprecedented demand for living space.

Invariebly this demand for living space in the cities or urben
areas, due to high densitiep of population, leads to high-rise build-
ings and brings with it the problem of establishing the economical
height to build.

For a commerciarl development concerned with obtaining an adequate
return on an investment, it is perticularly important that the most
effective use be made of land and buildings and it is quite usuel for
several schemes to bs prepared, costed and evaluated.

However with school building dhe complete range of factors
concerning the economicel use of land is not alweys considereds. This
mey be due in part to the system of educational zoning whereby the
size of the schuol ig more or less fixed by the schoolwgoing populse
tion within the zone and partly by regulstiong stating that schools
shall have a certain fixed srea of land. This latter regulation does
not alwsys stipulate the size of the school by numbers of students
and often includes a substantial ares of land for sporte. If land
ig seerce it ig hard to justify the reservation of land for playing
fields for intermittent use by school children who constitute a
relatively swnall proportion of the population the area. On the
other hand, it iz nobt uncommon to find schoolg in the cities on
sites which are tuo small, resulting in overcrowiing of the play
ares and (perhaps wore serious) presenting a traffic hazard to the
students coming end going from the school.

It would seem thet the time has come to fix minimum space
standerds of land-use as minimum spsce standards have been fixed
for teaching speces and thus to ensure that all schools have
adequate site arens in order to avoid either provision of
spatially wasteful sites or unnecesserily small gitea.

When minimum gpace requirements heve been established it will

then be possible to consider the most economical develcpment of the
site in terms of land cost, bullding cost and numbers of students.

Buildings for Education V.2, no.2, June 1968




1. The Demand for Space in Urban Areas

It is generally accepted that in urban areas the school
| of the future will need to be housed in high~rise buildings,
 ° but on what is this acceptance based? Often it is quoted that
” it is the high cost of land which forces the buildings to go up
in height, but at what point does this ocecur and when is it
more economical to build two, three or six storeys?

It is the demand for space in localities of high density
of population that creates the need for high-rise buildings. In
certain instances, the high cost of land mey lead a developer
to build high~rise buildings and thus obtain more floor space
so that he can obtain an adequate return on his investment;
but in "high class” residential areas, where the land is in=
variably at a premium, o developer may be more concerned with
privacy than floor space and thus these areas despite the high
land cost will have a low density of population.

What then constitutes high density of population? It is
possible to provide all dwellings in iwo=-storey building for
a nett densi&y of population not exceeding 70 persone per
acre (=h0l6m™). 1In a residential area which has predominately
two=gtoried buildings it mey be seid thet it is not "good
architectural manners"” to build & high-rise school building;
yet in a theoreticel hexagonal catchment area with following
features:;

reding = 1.25 miles (2km)
ares a 3456 seres (14.00km”) o
population density = 70 per acre(17,300 per km")
potential school

population - = 48,000

schools of 3,000 pupils and upwaerds will be normel end these
schools will be in c¢lose proximity to one another.

With such high densities of schools it is apparent that
Y the area of land available for each school would be small. %
It is improbable, for instance, that land would be available |
for each school to have its own foothall pitch or sports oval.
On the other hand, the solution to the land situation should
not mean that the school grounds beccmes only a square of

asphalt.

Buildinge for Education v.2, no.2, June 1968 i




2. Minimun Space Requirements of the School Site

Since the ares of land available will influence toth the
totel (or capiteal) cost of the school and thus the decision to
build a high~rise school, it becomes important to determine
1 the mipimum ares of land required per pupil place for each
f type of school.

‘: ’ - -
Land requirements for schools come under four bread
: headings: ‘

i) for the buildings themselves;

ii) for space abuout the buildings;
iii) for physicel. exercise and ex-
ternal activities of the |
school;

iv) for play and assembly areeas.

portionetely with the number of storeys but as there will
be some single~storey buildings even with high-rise schools
(e.g. workshops may be located apart from the main build-
ing) it is suggested the 20% should be added to the build-
ing area to allow for this,

} i}  The area of land required for the buildings will reduce pro~

ii) The areas of lend around the building for light and sir, set-
back of the building from the bounderies, access-puths
and car-parks ete. is also verisble and will depend not
only on the smize of the school, but alsc on the .height
and number of building blocks and width of surrounding
. roads ete. With skilful layout the space about or between
the buildings cen be used for gerdens or recreation ereas
during recess periods or for assembly areas and so in-
crease the minimum spsce aveilable for these activities. "
It is suggested that provision for space about the
building should be made on a sliding seale of 50% of the
building area for a single-storey building dropping to 25% g
of the building area for four-storey buildings and above.

iii) The need, for physical exercise can be satisfied with .
callisthenics and games requiring smell aress of lend,
such as volleybell and basketball. Assuming 80% uti-
1isation, & single volleyball court for example widl .
provide exercise for 12 clagses. An area of 1.66m~ per

! pupil placde will provide sufficient aree for a basket-

ball court end space for physical training for a school

of between 480 and 640 pupils.

! )

Buildinge for Education V.2, no.2, June 1968
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For s similar-gsized school an area of spproximately 100m

for a secondary school and 50m2 for a primery school
is reguired for outside secience activities (science

garden).

iv) An ares of T.Emg rer pupil place for recrestional pur-
poses during the recess periods should be provided
in addition to the sbove areas.

Taeble I sets out the minimue erea of land per pupil place
which should be provided in an urban school. As it is
unlikely that the urban school will have less than 640
students minimum total areas need not be set down.
These land areas are also shown in graphical form in

Graph 1.

TABLE I -~ MINIMUM AREA OF LAND PER PUPIL PLACE IN SQUARE METRES

Unit Primary | Secondary |Comprehensive
Bui ldings™ 1.30 3.00 5.00
Phygical training 2.66 - 1.66 1.66
Seience garden 0.10 0.30 0.20
Reereation area 1.50 2.50 1.50

Space about buildings | Allow 50% of the area given for Build-
ings for single-storey buildings;
B% for 2-3 storey buildings and
25% for h-storey buildings above.

2/

Thus, the area of land rvequirved for a_four-storey second-level-:
general school of 1280 students would be:

Buildings (3.00 5 i) +20% x 1280 = 1152 m°
Space about buildings 2%% 1152 = 288
Physical Training 1.66
Sc.garden 0.30
Recreation area 1.50 = 3,46 x 1280 = Li28

| 5868 m?

(Approx 1%-acres)

i/Thesa areaz per place for buildings are those recommended by Unesco
in ites Astan medel of educational development; perspectives for
1965-80." Parts, 1966.

2/ Second-level" is uged by ARISBR and Unesco to include all kwnda
of secondary schcols.

Puildings for Education v.2, no.2, June 1968
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3. Effect of Height on Cost of the Building

There seems o be no doubt that the cost of the building
inereases with the height, and the cost studies undertaken by
ARISER in some countries of the Region confirm this. This
establishment of cost indicés reflecting the additional costs

‘brought sbout by the increase in the height of the building is

not easy mainly because of the difficolty in obteining a suffi-
cient pumber of similar types of buildings of varying storey

One approach to the study of cost relationship and storey
heights may be to conduct a theoretical study based on common
assumptions with regard to specificationms, pricing, type and

Buildinga for Education v.2,n0.2, June 1948
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size of schcol. The results of the gtudy would need to be
epplied with caution as it is seldom possible to represent
all architectvral solutions in the assumptions. Nevertheless
it is considered that the cost indices arising froum a study
of this neture will be sufficiently reliasble at the planning

' stage to arrive at a basic decision on whether or not to
taild high=rise schools.

Some of the Pactors influencing this higher cost are:

a) Cost of sdditionsl builderz’ plent and equip=-
ment ~ cranes, scaffolding ete.
L) Additional lsbour and insurance costs for
high buildings.
¢} Extre costs for utility serviees, increase
in size of pipes, pumping egquipment,
storege tanks, transformers, ete. ‘
d) Additional stmirwsys and more stringent re-
guirements regerding means of escape in ' ?
cagse of fire. f
e) Extra costs brought sbout by increased loads
on Poundations and in the structural de- SR r
sign to resist wind pressures.

system or by cereful design to reduce the cost of the mudtd e
storey building to & point where there is no gignificant
difference in cost at the verious floor levels. One other
factor to be hbaken into comsiderstion is that there is an
indication that the cost per pupil place tends to decresse .
as the school populstion increasses, although this decremde
falls off rapidly =bove L0O or 500 students. This may well
mesn thet alibough the cost per square metre increases with
the height of the building, the drop in the cost per pupil
place may offset some or all of this additional cost.

Tt mey be possible by ueing an industrialised building 1
|

e o e b spitms e e,

P

- 4. Limitations on the Height of the School

The single Pactor which has the gyvatest influence on
. the cost of the high-rise school building is thet of vertical
circulation. At whet point are lifts necessary? The cost of
providing lifts in the normal type of secondary ascheol in the
. Region may add between 15% = 20% to the cost per pupil place.
The cost per pupil place of instulling lifts will vary accord~
ing to the number of classrcooms on each floor served by the
lifts.

It iz comsidered that 1ifts need not be installed in
school bulldings up to and including six storeys in height.
Four-storey high school buildings without lifts are common

S 2t ook AR W O e oINS i oo RAPENES R
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throughout the Region and Hong Kong has & standard type
secondary school six storeys high without lifts. It is

. stated in respect of the Hong Kong school that there are no

administrative problems involved and that the school can be
cleared quickly snd easily and, moreover, that the school
is cleared completely at each recess period.

The general comment that young children or elderly
teachers ceanot be expected to ¢limb six floors may be simply
ansvered by reserving the lower floors in these instances.
With this in mind it is suggested that primary schools with~
out lifts should be restricted to four floors.

Other factors which may limit the height of the build-
ing are space about the buildings and fire fighting facilities.

It is necessgary not
only to provide adequate
space for light and air
about the school buildings
but slsc to ensure that
these facilities in

FIGURE 1 neighbouring buildings are
not adversely effected;
the angle of light, there-
fore, may well limit the

. height of the building,

} | as shown in Pig.t. The
| ] school building can of
ANGLE OF o g course be set back from
LEGHT g R the boundaries but this
;/ w ol le | may not be possible on

- | 1 restricted gites surrounded
ROAD by narrow roads, without

disruption of the space
for physical training or
- games .

The ability of locally aveilesble fire-fighting equipment to
deal with fires in high-rise buildings should also be carefully
considered, as there is a great déal of inflammable material in .
a school. -

When to Build High-Rise schools

The building cost per pupil place will vary first with the
type of school £.e. primary or secondary, general or vocationsl;
secondary, vith the height or number of storeys; and thirdly,
with the size 6f the school. These variebles form one pattern
of costs. :

v. &8, no.2, June i968
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| However when the total cost per pupil place (f.e. the
‘total building cost plus the total land cost) is considered
& somewhat different pattern of costs develops. This is
brought about first by the varying areas of land required
for buildings of varying heights and size and secondly, by
the cost of the land.

Thus there is a point at which the cost of the land
beging to offset the higher building costs of the high-rise
schools, and it is possible to prepare a series of grapha
which will indicate the most economicsl combination of
building costs and land costs. !

Nevertheless it must be borre in mind that this pro-
position is formed on the basis of providing the minimum
ares of lend on a sliding scale as outlined earlier. If
on the other hand, sites are provided on a standard allot-
ment of say 1 hedtare per 1500 students, then the exercise
changes in pattern. It is no longer an exercise to deter-
mine the most economical arrangement of building costs and
land costs, but rather an exercise to determine whether the
area of land which becomes available for outdoor activities
of the school, through the construction of a high-rise
school, justifies the additional building costs.

The total cost (capital cost) per pupil place comprises
the followimg:-

i) Cost of the land.
ii) Cost of developing or clearing the land.
iii) Nett building cost.
iv) Additionsl (external) works costs.
v) Design costs or departmental charges on
items iii & iv.

This cean be'aimply’expresaed'as:n

Cpeb+ 1t +p
Where Cp ‘= total cost per pupil place

b = total building cost per pupil place
(this includes items iii, iv & v. above)

1 = land cost per unit eres (includes items
i % ii sbove)

t = araé of land cccupied by the buildings
and the spsce sbout the buildings

ﬁ = grea of land required for the external
ectivities of the school.

Bui ldings for Education v.é, no.2, June 13968
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i. Cost of lamd: The cost of the land should be
the market value and should include all survey
and lepgal charges. .If the land is acquired by
a government department at the market value
and then offered to the education department
at something less than its full value, the ‘
higher velue should be used as this is what
goverument has paid for it and will be pay-~
ing for .the school. There is perhaps an -
unfortunate tendency to hide some of these
costs.

ii. Cost of developing or clearing the land: Cost
of developing the land may include the demoli-
tion of existing building; diversion of roads
or services.

iii. The Nett building cnst includes:

a) the school buildings, including
built=in furniture:

b) excavation snd levelling for build-
ings, and recreation areas;

¢) the construction of the recreation
area and link units between
buildings;

d) all contingent sums, insurances
ete. in connection with the
above ,

iv. Additional work costs: These are the variable
costs associated with the bullding due to the
vagaries of the site and would include:

n) laying of water, gas, electricity i
mains, wells, sub-stations, E
seyersge disposal plents;

b) site layout and planting, boundary
walls and fences; '

¢) roads, paths, car parks, hard areas ,
for gemes .

d} staff quariers, cycle sheds. ‘

v. Design costg: Total cost of professional fees
for design and supervision of the construction of
the bulldings, or the departmental chearges in ;
respect of this werk, The departmental charges !
can vary from 2% to 18% and more often than not,
these churges sre not levied {as they should be)
on the cost of the building. Unless this is done
there can be no proper accounting of school build=-
ing costs.

Buildings for Education v.2, no.2, June 1968 :
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The atteched grophs heve been based on the school costs of a
. country in “he Region ~ not g¢n actusl schools,but on costs derived

from & study of the schools and using assumed data regarding sites
and gize of schools..

The cost index of the relationship of storey heights are
given in Teble II below., It is relevant to mention that the
single-storey buildings uvaed in this particular country are
very simple and thet there ere virtually no cireuvlation areas
or pertition walls dividing the clasarooms, and windows are
often exeluded., This will account for the sharp inerease in
costs from ope to two storeys at primary level. The differ~
ence is less pronounced in second-~level schools and this is
due to the introduction’ ¢f specialist-type teaching spaces.

The cost indices are given as an exmmple only for purposes of
demonstreting the conmstruction of the graphs at the end of this
article. .

TABLE II - COST INDICES OF THE RELATIONSHIP OF COST TO
STOREY UEIGHTS '

No. of |Brimary | Second- | Comprehensgive
storeye level
General

) 106G 100 100

b/ 215 147 144

3 258 1589 150

4 247 169 158

5 - 178 163

& - - 188 168 ]

Ezample:

A sesond-level genersl school of 1680 students
with nett building cost per pupil place for single—
storey school of 50k cost units* ; if the land has no
cost value then the total cost per pupil place will
remain at 504 cost units; however, if the land hes
"a wvelue of 325 coszt units per square metre the total
cost per pupil place will be:

* togt unit = unit of currency in the country concerned
¢.g. dollars, rupees, etc.

Butldings for Education ' 9,8, no.2, June 1968
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Total nett building

cost 504 cost units
Total landvcosta
T.864 x 325 2555 cost units ﬁ

Total cost per pupil
place for single
storey schools 3059 cost units

Similarly the total cost per pupil place can
be calculated for a six=storey building:

Total cost per pupil
place with land at
nil cost value 476 x 1.89
= 952 cost units

476 = total building cost per pupil place,
single storey

1.89 = cost index from Table II

Total cost per pupil place with land value at
325 cost units:

Total building cost 952 cost units
Total land cost 4.11 x 325 1336 cost units
Total cost per pupil place
for 6-storey nchool 2288 cost units 4‘

from Teble I, made up as follows:

Buildings {3.00 -~ 6) + 20% 0.60
Physical training , 1.66
Science garden 0.20 | ‘
Recreation area 1.50

- Space about buildings 0.60 x 25% 0.15

L.11m

* from Table I

Buildings for Education v.2, no.2, June 1968
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From this it can be seen that although the cost of the
building per pupil place for a six-storey building is con=-
siderably greater than for a single-gtorey building, the
total cost per pupil place of a six-storey building is con=-
giderably less. A comparison of these twoc examples is
plotted on Greph 2 and indicates the point in land cost
values vhen it becomes economical to build a six-storey
school building or, in other words, the point at which the

3, 4 and 5 give a comparison of costs for first-level and

second=level genersl and comprehensive schools from 1 to 6
storeys. The additional-works—-cost has been set at 10% of
the nett building cost and the design cost has been set at
8% of the nett building cost plus the additional work cost.

6. Allocation of Land for Schools

With regard to the allocation of land for schools there
are four posslble cases which can be considered:

i. uhere the high land cost and the scarcity
- of land justifies s high-rise school
building;

ii. where, because of the higher building
costs, it may be more economical to
purchase more land, than to build a
high-rise school;

iii. where she school site has already been
fixed and it is possible to ascertain
the economical number of students to
be accommodated in terms of land and
building costs;

iv. vhere the land has already been alocated,
but is too small for the number of
pupils to be accommodated, to asscer-
tain the additional ares of land re=
quired to provide the most economical
solution in terms of land and building
costs.,

It has been suggested that the area of land required to
meet the needs of the school can be calculated in much the
same way a3 the area of teaching spaces within the school.
However unlike the school building wherz the area of teach-
ing space can be preciaely controlled, it is not always
possible to acquire a precise parcel of land.

land cost beglns to offset the higher bulldlng cost. Graphs

Buildings for education v.2, no.2 June 1968
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In s redevelopment area there is the possibility that
_e’'precise mrea can be set aside for the school, but even at
theé plamning stege i, is not practical t6 subdivide land
with such precision. | |

Consequently vwhat would be the situation where, for
exemple, 1 hectare (2.4 scres) of land is set aside for a
school? If the view is taken that a school of only 1500
pupils is required then the propositions expounded in this
peper fall flat and perhaps it could be left to the whim
of the designer to choose whether he erects a two= four~
or six~storey building on the site! If, on the other hand,.
there is a clear,indication,that,single~storey*buildings,
cost less to copstruct than multi-storey buildings (and
there is every indication thet this is so) then it does
not appear sensible to comstruct multi-storey buildings
on & site where sufficient land remeins for all other
achool activities after land has been taken for single=
storey building.

An alternative method of approaching this theoretical
situstion would be to esteblish how many students can he
sccommodated on the land.  With 1 hectare of land set
spide for the school it is & simple matter to establish
first, che size of the school and, secondly the most
economical combination of land cost, building cost and
height of the building.

sguming that the total land cost is 150 cost units
per m* end the school under consideration is a second-
level genersl echcol then reference to Graph }} indicates
that a four-storey building is the most economical solu-
tion. Reference to Teble I shovs that the total area of
land required for & W=storey building is 4,48m", Thus the
number of pupils that can be accommodated on the Jand is:~

: ‘10 0602
1 hectare (2.4T acres) = pfx—— * 2300 pupils.

This means in this particulsr instance that if a school
for only 1500 pupils ig required at present, the site has &
possivle expension of 50% for the future and it 'should be
possible to locate the buildings at the first phase of the

programme to allov for their future expansion.

ki

v.2, no.2, June 1967
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SHOWING ECONOMIC TOTAL COST PER PUPIL
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I EDUCATIONAL BUILDING ABSTRACTS

Aa? - EDUCATION

‘ 79. PAUL, PETER D. [IExpressing educational requirements; A I A
school plant study BT 1-61. American Institute of Architects.
Journal, v.49, no.1(July) 1967, p.71-4, illus., bibl.

Mr.Paul, a partner in a firm of architects and
plenners, is Chairman of the Educational Facilities
Committee of the Baltimore (Marylend, USA) Chapter of
the Americen Institute of Architects. He advocates
in this srticle, the type of collaboration which
ARISBR contemplates for development group work in
Asin. The study presents the important factors
which are sometimes missing in the communication
between the educator and the architect prlor to the
da91gn of educational buildings.

"Educational Specifications” (which could well
be called "educational requlrements for school faci-
lities") form an initial step in this commmication.
They snalyse the status of the educastional system
and, implicitly, the public values which gulde it,
When the new school iz constructed these values are
translsted from words into the spatial language of
e building.

Dy .Gardner at US Office of Education urges
that faculty members themselves write the educa~-
tional reguirements (specifications) after care~
ful analysis of thelr programme objectives. He
suggests the form which these speclflcatlonsshould
take and'whlch inelude:

1. School philosophy; A
ii. General considerations about the
total school heyond conaldera~
tion of its parts;
iii. Consideration of each separate use-area
in terms of the following seven
points:

philosophy and objectives
activities to be housed
persons to be housed
space nesds approximation
functional relatlonshxps
equipnment :

special provision .

Bﬁildinga for Education v.2, no.2, June 1968
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B - BUILDING AND ARCHITECTURAL MANAGEMENT & PRACTICE

£0). FURUKAWA, OSAMU. The Japanese construction industry; I1T. Japan
" architect, no.136 (Wov) 1967. p.94-8, illus;, tables.

‘The status of the architectural profession in
Japsn is reviewed. The profession is perhaps unique . .
in that it has no unified professional group organi-
sation and the divisions between architecture and
engineering ere hot clearly marked. The registra~ .
tion of architects is, however, carefully controlled
by legislative enactment. Registration is in two
categories, A & B differentiated only ty length of
experience: of the 224,472 architects, 176,090 are
men and women of longer experience and are there-
fore in category B. | ’

The article reviews the status of the con~
struction industry and the changes that are taking
place notably in the fields of materials, mechani-
zation, costs and industrialisation which, as far
as construction is concerned, is well developed.

Bs? - BUILDING ECONOMICS . 8

99, NAZEM, SUFI M. - Building cost estimation. Building, v.213, no.k9
(8 Dec) 1967, p.135-1k0, tables. '

The author introduces statistical theories
into the subject of cost planning, thereby allow-
ing the average costs of many similar projects %o
be used with confidence in the early stages of
planning. He offers a guide, clearly illustrated
with worked examples, to the setiing up of a cost :
library; nevertheless, he is well awere of the . i
difficulties involved and discussesg these at some
length. These inciude the problem of obtaining
cost information from official and private sources;
the classification of sub~headings or elements; the
use of actual costs or percentage vailues; the
choice of variables. . :

In his paper, for purposes of illustration :
the author has used & percentage of total cost as .
a varisble or reference indicator instead of the
actual cost of a particular element as it has the
advantage that it does not require price level 1
adjustment. This is most useful in the early . |
stages of planning and it can easily be trans-
lated to actuasl costs. - - T

Butldings for Edycation - v.2, no.2, June 1968 ,{
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Ba? - BUILDING ECONOMICS (contd.)

81. NAZEM, SUFI M.

—23_

Building cosgt estimation. (contd.)

To illustraste the method the author has taken a
hypothetical building ~ a nurses' home - and has assumed
that cost information is available for eight nurses'

homes under six

sub~headings or elements. Details of

one such hostel is given in Table I below:

TABLE I - NURSES' HOSTEL, No.l

Element Cost & % total cost

Sub-structure 1,806 6.27

Super-gtructure 12,3580 42.88

Internal finishings| 4,067 14.12

'thtzngs 1,581 5.32

Services 8,013 27.82

| Site works 21,038 _3.58
28,800 106,00

The eight projects can be similarly expressed and
! so a distribution of rercentage costs can be obtained.

Taking the element ”°uper~structure as an example, the
! distribution of the percentage costs are as follows:—

1. 42,88 5. 37.u41
2. 50.20 6. 35.90
3. 43.80 7. 44,50
| b 39.41 8. ur.10

The average values of the percentages is denoted
by the symbol X which has been found from the formule:-

| X ﬁ'g & X

The standard deviation, a measure of dxqper310n of
the percentages arcund the average value, is denoted by 4
the symbol "s" which has been worked out from the follow= ;

ing formula:- | | {

iy g -...,.1.—-.‘ n ( xi wm SE ) 2 é

ST ped :E: " ;

Using the formulae g

average of the per- 1 . 3

centages = é-(h2.88 + 50,20 + .ii. + U7,10) |
= h2.65 |

The standard

A -l _
deviation - (he 88 2, 6)) (30 20 42. 65)

A e # (BT010 - k2. 65)
= 4,86

Fulldinge for Education v.2, no.2, Junec 1868
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Ba? -~ BUILDING ECONOMICS (contd.)

81. NAZEM, SUFI M. Building cost estimation. (contd.),
Similarly fhe average values and standard devia-
tions can be worked out for the other sub-headings.

Statistically the interval between one standard
devistion Zegs than the mean end one standard devia-
tion further than the meen (symboliecally %X + &) is '
the important one in the use of cost information for
future cost estimating. These intervals can be used
as norms and if the estimated value falls outside
this interval it cah be taken as a warning that it
should be re-considered. The two extreme values of
the interval may be tsken as the upper and lower
warning limits. The revisad cost reference library
is summarised in the following table:

TABLE 1l - REVISED COST LIBRARY FOR NURSES' HOSTEL

Sub« Super- | internal | Fittings | Services | Site

Structure | Structure | Finishing Works '
Average of | 4 49 142,65 {15.35 | 4.12[25.88 | 4.28
percentages
Mandard | 4 66 | 4.86 | 2.81 | 1.58| 5.20 | 2.10
Lower limit .06 37.7% (12.54 2.54120-68 Z.18
Upper limit | 9.38 47 .51 18 .1€ 5.70{31.08 6 .38

A similar table covering 95% of all projects
can he produced by calculating the limits around the
mean by adding and subtracting twice the standard
deviation (X 4 2s). This will provide a second and
more critical warning point, as is illustrated in
the table given below:

" TABLE Nl ~ EINAL COST LIBRARY FCR NURSES' HOSTEL

Sub- | Super- |Internal | Fittings | Services | Site
, Structure | Structure | Finishing Works

Lower timit 4.40 [32.93 9.73 | 0.96 |15.48 0. 08
Upper timit 11.04 [52.37 120.97 7.28 {36.28 8. 48
Now, the final cost library can be compiled from both the tables

Sub- | Super~ |Internal | Fittings | Services | Site

Structure | Structure | Finishing Works
A
percemages | 7072|4285 [15.35 | 412 |25.88 | 428
First fLower| 6.06 {37.79 |12.54 | 2.54 [20.68 | 2.18
Warning
Limits |Upper| 9.38 [47.51 |18.16 | 5.70 [31.08 | 6.38
Second |Lower| 4.40 |32,93 9.73 0.96 [15.46 0. 08
Warning o
Limits |Ypper|11.04 |[52.37 [20.97 | 7-28 [36-28 | 8.48

Buildings for Education

v.2, n0.2, June 1968
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the warning limits,

81. NAZEM, SUFI M.

Building cost estimation. {contd.)

The library of cost informstion can be used in
possibly two ways: first, as a cost guide for future
estimation; secondly, as s check to any future esti-
mation.
£50,000 is to be spent on a projected nursas' hostel,
reference to the cost library (Teble III above) will
show how the total sum should be apporticned Lo the

elements as a percentege of the total, together with

To illustrate the firet point if, say,

These percentage values can be

translsited into actual cost values as showt in the
table below:

L]

TABLE 1V - APPROXIMATE BREAKDOWN OF CO5T (in &)

Sub Super Inter nat Fittings | Services| Site
Structure | Structure | Finishings . Works
Averages 3,860 21,325 7,67% 7, 060 | 12,940 | 2,140
First Lower | 3,030 18,895 6,270 f,270 110, 340 | 1,090
Warning
Limits | Upper 4690 | 23,755 9,080 2.850 | 15, 540 | 3,130
‘Second | LOWer | 2,200 16,465 4,865 480 | 7,740 40
Warning
Limits | YPPT | 5,520 26,185 | 10,485 3,640 | 18,140 | 4,240

The average cost may be taken ag a targeb cost

with the first warning limit provi

ding a degree of flexi~-

bility to take account of unforgeen variables. When the
estimates for the sub-headings fall cutside the warning
limits the causes should be investigsted. The total
estimated cost should not, of-course, excsed the budgeted
amount, in this case £50,000. Should this orceur, then
adjustments to one or all of the estimates for the sub~
headings should be made to bring the total cstimate
within the budget.

The six headings have been used to a ressonazble
basis for the purpose of explaining the method. To
inerease the value of the system it will be necessary
to sub=-divide the main headings. Many organisations
have developed a set of cost headings and no doubt
anyone of these can be edapted, if need be, to suit
a particular purpose.

v. 2, no.2, June 1968
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Ba? ~ BUILDING ECONOMICS (eontd.)
81. NAZEM, SUPI M. Building cost estimation. (contd.)

However it cannot be overlooked that the basis
of this cost planning system and indeed of any cost
planning system is cost snalysis. With priced Bills
of Quantities (or a priced schedule of labour and
materials) it is relatively simple to allocaste costs
to the various subheadings or elements. Without the
aid of such documents and where tenders have been
based on specifications only it is not, so simple
usually for the reeson that it is difficult to obtain
cost information . from the contractors in the form
required.

Nevertheless the proposals presented by Mr.Sufi
M. Nazem are well worth further consideration. They
also point to the need for all concerned with build-
ing today to become familiar with the work of the
statistician.

82, RAQ, JAGANATH. Significance of economy in comstruction. Iadian
builder, v.15, no.12 (Dec) 1967, p.63=-h. .

In the inaugural sddress presented by the Minister
of Works, Housing and Supply et the Symposium of Con-
struction Costs held in August 1967 in New Delhi the
Minister referred to construction costs as being of
nationel importsnce in the economic conditions of
the coufitry. He said substantial economies are
possible by resort to more up to dete building
codes and specifications, improved designs, use of
substitute and locally available materials and
standardised construction.

Cost reduction achieved by using poor materials
and inferior specification would decrease the expected
1ife. of structures and increase the day-to-day main=-
tenance cost, he said and reduction in building cost
should he sought by increasing the productivity of
men, better use of materials and by proper team work
of administrators, planners, architects, engineers
and contractors.

The Minister stressed the need to provide
sufficient time to architects and engineers to work
out alternative designs and try out new ideas to
produce the best solution. -

Buildinge for Education v.2, no.2, June 1968




Ba? ~ BUILDING ECONOMICS (aontd.)
82. RAO, JAGANATH. Significance of economy in construction. (contd.}

He commented on the need for training of the
craftsmen and of the technicians in charge of works
and referred to the various in-service training
courses now established vhich focussed attention on
the. various factors needing special attention to in-
crease’ the efficiency of building.

- The Minister also made reference to the engineers
and architecis as being conservative and not receptive
to new ideas and techniques which are being used in
developed countries. He pointed out that as they were
responsible for buildings which last for many genera~
tions it was understandable for the architects and
engineers to "play it safe". It is, however necessary, |
he went on to say that new techniques should be tried i

out experimentally on a pilot scale before adopting

them for large scale construction programmes. In this

connection the Minister welcomed the scheme for ex-

perimental housing initiated by the National Buildings

Organisation whereby a grant of 15§ is given to any

State government or Central Govermment Ageney for the

construction of experimental buildings, using new

building meterials and advanced construction techniques, |
- The full amount will be reimbursed by the Ministry of

Housing in case of failure of the experiment. This

scheme should give encoursgement to those who are

enxious to try out new ideas and materials and latest |

construction technigues. |

A report on the above symposium is also contained
in this seme publication.

(2) ~ FUNCTIONAL ELEMENTS

83. CONCRETE in detail. Progressive architecture, v.48, no.10 (Oct)
1967. p.132«161, illus.

- The articles take the form of a series of dis- 1
cussions by specialists in the design and menufucture
of both in-situ and pre-cast concrete elements, and in
eddition there is a series of drawings illustrating
the use of the material and fixing detmils. The
specialists do nct agree on all points, particularly
on the use of performance specifications and the use
cf local or imported (Z.e. other than local) aggre=~
gates. The first would seem to hinge sround the
know~how and competence of the manufacturer and the
second around an intimate knowledge of sources of
aggregate throughout a country or district, its cost
at source and transport costs. é

Buildinges for Education V.2, NO.Z, JUna 1965




(2) ~ FUNCTIONAL ELEMENTS (contd.)

8%, CONCRETE in detail. (contd.)

The specialiste offer some sound sdvice on
how the design of the panels or units sffects the
cost of the mould and on programming and ordering
and how they effect production costs., They also
discuss the responsibility of the design of rein=-
forcement and suggest that where the unit is designed
as a structural member, the engineer should size and
locate the bars. Where the function of the rein-
forcement is to strengthen the unit itself, to con-
trol cracks and to facilitate manufacture and
handling, then the manufacturer should assume reg~
ponsibility. »

Much of the criticism and disappointment aris-~
ing from the use of concrete ss a finished produet
and a meterial in its own right would seem to stem
from a lack of understanding of the materisl in such
maetters as the influence of the size of the aggregate
on detailing; the preparedness to accept variations
and slight imperfections natural to the material as
for natural stone; the negleet to provide traditionel
wveathering devices such as drip moulds. The specialists
8lso make some pertinent comments on the use of exotie
and expensive exposed aggrepate the texture of which
is lost, more often %han not, through ignoring the
scale of the project and the distence between the
viewer and the building.

8h. HENDRY, 4. W. Highwrise load-bearing brickwork. Building, v.213
no.40 (6hg0}, (6 Oct) 1967, p.1hl, 147-8.

This article is an extract from a lecture given
in July 1967, by Professor Hendry of the Depeartment
of Civil Engineering, University of Edinburgh.

The cost advantages of Load=-bearing brick
structures are grest inasmuch ss brickworks itself
also provides subdivision of space, thermal and
acoustic insulation, fire and weather protection.
As & materisl it is cheap but durable and can be
constructed without enormous capital investment
on the part of the builder.

Classifications of wall arrangements may be
put into three rough headings:

a) cellular walls;
b) simple or double cross—wall systems;

Buildings for Education v.2, noe.2, June 1968
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(2) - FUNCTIONAL ELEMENTS (contd.)
84. HENDRY, A. W. High-rise load-bearing brickwork. (contd.)
¢) complex arrangements.
The importénce of lateral support of such builid-
ings is stressed and foundation requirements do not
present unusual problems.
Comparative cost tables and construction types

illustrate useful information for buildings from 5 .
to 15 storeys.

(4) - FINISHES

85. SYKET, CHRISTOPHER. Child=-proofing. Building materials (Lond),
Nov. 1967, p.s3=5, illus. |

In growing up, children require buildings which
can resist heavy wear. One of the most importent
items in this connection is the working surface which
may be either a table-top or the floor. It is sug~
gested that for tebles leminated plastics are superior
to most other materials in resisting cutting, the
action of water end other liquids, marking and other
hazerds that result from & child both at work and at
play. Children do not respect auvtomatically materials
which are designed for luxury appearance and it is
important that in any ares occupied by children, up
to five feet above the floor should be constructed
in dursble and resistent materisls. Floors need to
be designed with care and linoleum, pve or thermo~
plastic products are found to resist abrasion,
heavy wear and certain stains rather better than
other materialsg.

- (87) ~ SPACES & FIXTURES FOR EDUCATIONAL BUILDINGS

86. NAYLOR, GILLIAN. TFurniture for the secondary school. _Design, (Lond)
no.226 (Cet) 147, p.28~34, illus.

'By using the services of the new furniture-
producing consortia, local authorities are begin--
ning to solve the many problems involved in school
furniture design. This report is one of a series,
the first being on primary school furniture (Design
no.222, abstracted in Buildings for Education v.1,
no. k4, item 48).

Butldings for Education | v.2, n0.2, June 1968




/87) - SPACES & FTXTURES FOR EDUCATIONAL BUILDINGS (contd.)

86.. NAYLOR, GILLIAN. Furnmture for the secondary school. (contd.)

The Development Group of the Department of Edu-
‘eation and Science has recommended the construction
of specially designed 5th and 6th form centres that
cen be erected within existing building complexes.
New teaching methods; the raising of the school
leaving age to 16 in 1971; the need for storage
space and specialized work surfaces in classrooms;
all these are contributing to the need for simple
solutions to a complex problem as quickly as
possible.

To accomplish these tesks, suthorities have
assigned study and development to the Counties
Furniture Group (chairs, benching . seating, study
bays); the Huffield Foundation (.. rage in science
laboratorles), the Depertment of baucatzon and
Science itself (mobile storage trolleys related to
worktop heights); and others. The results of some
of their work are well~documented and illustrated
here.

(97) - EDUCATIONAL BUILDINGS

87. BANERJEE, A. C. and SRIVASTAVA, R, D. Research on school building
at C, B.R.I. Tndian builder, v315, no.12 (Dee) 1967, p.91-5,
illusa, bibl.

In India's 4th Five-Year plan an attempt has
been made to link educetion more directly with the
country's development progremmes. In quantltative
terms en increase in the enrolment of children in
primary schools from 48 to 69.5 million is planned
end in junior hlgh schools from 11 to 19 million.
This great expansxon of the school~goxng population
by 1981 will require 1800 million square feet of
covered ares.

Economy in the cost of conmstruction is of
the very grestest 1mportance in connection with a
prograumme of such megnitude and the Central Build-
ing Research Institute, Roorkee, has, with this in
mind, commenced a research programme on school
buildings with a view to providing design data
and methods of cost reduction for schools.

Butldings for Education ' v.2, no.2, June 1968
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(87) - EDUCATIONAL BUILDINGS (contd.)

87. BANERJEE, A. C. and SRIVASTAVA, R. D. Research on school build-
ing at C.B.R.I. (contd.)

The programme includes anatomical studies of
the body=sizes of children, studies of teeching
spaces, storage requirements, quality studies,
organisation studies, site-development studies
and investigation into the effective planning
and utilisation of services and their contribution
to health and physical envirorment.

The articlé'briefly outlines the progress to
date in these fields.

88. ESCUELA nacional primaris urbana tipo 7 aulas, Cuba[Urban national &
primary school, project type 7 classrooms, Cuba]. Conescal !
T (Aug) 1967, p. 64T-50. '

This project by the Ministry of Education, Cuba, ‘é
ig for the construction of primnry schools each with .
a capacity of 26l pupile per shift. There are six

elementary school gredes and one pre-school grade

provided for in these new buildings. The project is

of interest because the curriculum includes the con~

cept of a classroom workshop. The building is

designed in two blocks -~ one of classrooms and the

other conteining a library and pre-school area.

The blocks are joined together by common facilities. q
such as toilets, Each classroom is of 60m? and the ‘
pre~school classroom hag its own sanitary unit. The f
construction of the building is of beems and columns, |
all of which are pre-fabricated and designed to |
standard measurements of 6 metres. The in-filling i
walls are of mud brick, exposed internally and

externally and there are concrete floors and metal

doors and windows. The need for good cross venti- |
lation was an important design consideration.

89. EVOLUTION of the primary schoolj collaboration at Manchester. Architects!

TP O
-

journal, v.146, no.6 (9 Aug) 1967, p.345-7, 349-50, illus.

As a sequel to a study of primary school furni~
ture, this is a report on the application of the new |
furniture to the Armitage County Primary Sehool,
Gorton, Manchester, England. It was designed ' |
jointly by the City Architects Department and the ' ;
Architects and Building Branch of the Department |
of Education and Science.

Butldingse for Euucation " v.2, no.2, June 1968
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89. EVOLUTION of the primary school; collaboration at Manchester. (contd.)

In designing this school a #ew form of colle-
boration between central and local govermment was
introduced. The local government offered the use
of one of their programmed schools as the first
setting for the range of furniture resulting from
the original study. This form of e¢ollaboration has
proved & useful combination of experience.

The sehool in residentiasl surroundings, was -
designed for 310 children from age 3 to 11. The
plan is developed from a core of Hell and Kitchen
services with four age-~groups in very flexible
areas at the four corners. These units are for
80 pupils each, supervised by 2 teachers, and
incorpordte a varxety of activity groupings and

furnishings. They each have their own entrance
and outdoor activity ground snd the school is
accessible from the residential area by pedestrian
ways. The article is illustrated, describes the '
furniture and gives an outline of costs. '

90. EXPERIMENT in education; flexible plan for Oadby High School. Architects'
journal, v.146, no.22 (29 Nov) 1967, p. &3hb~?

The Leicestershire Bducetion Authority has
completed a new high schocl for T“O boys end girls
between 11 and 16 Yeers of age, usmng & plan type
prevzously confined malnly to primary schools.
This, of course, involves the renlacement of the
conventional classrooms by larger flexible teach=
ing spaces grouped around a lmbrary/resource area.

The»matlve behind the design of the new school
is the absence of the qualzﬁylng axamination before
the 14 year-olds move on to the next stage of
secondery education. ‘This has given the Education
Authority the chance to reconstruct the basic edu~
ecational pattprne and to bring into play compre=
hensive educsatione) methods.® The Jmplxcatmona of
the new design are that sducation is more a learn=
ing, than a teaching, process and children in the
school are encoursged to work at their own pace
and to use those educational aids that they find
most suitable for their own purposes.

The article is well illustrated.

Buildings for Education v.2, no.2, June 1965
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(97) - EDUCATIONAL BUILDINGS (aontd.)

91, INSTANT.schools in American; entire campus built for relocation.
Industrislised building system % components. v.h, no.11 (Nov)
1967, p.61~73, illus.

The article describes the rapid construction of
8 junior ccllege for nearly 2000 students. The speed
of coustruction was such that the entire building was
completed in T4 days. It has been designed in such a
way that in 5 yeers' time the pre-fabricated elements
could be disassembled and the building moved to a new
gite to be #llocated to the school wt a future dale.

The bullding is one of 19, specially prefabricated
and consiructed of ‘'stress-skinned panels. The exterior
wall is €7 plywood impregnated with u glass-fibre coat~
ing. This forms the outside of a double facing behind
which is a glass-fibre insulsting blanket and on the
interior iz & £" ply sheet covered with %" in composi-
tion board and a heavy vinyl penel.

The roof is of tongued and grooved plywood,
fastensd to tubular steel beams. The floor which is
also of plyvood is " thick.

92, STEPHENSON, GORDON. The physical planning of universities,

BIRRELL, JAMES. Neighbours on the campus; planning at St.Lucia and
Townsville, '

HARRISON, G. J. The planning of Bedford Park; Adelside's second
university,’

ABRAHAM, WALTER and JACKSON, MAX.  Sydney University development as
8 cese study in urban remewal. Australian Planning Institute.
Journel, v.3, no. 5{July) 1965, p.1k7-162, illus.

The case for integration of new universities with new
cities is argued both from the economic and cultural view-
points. The present practice of locating universities and
schools on cheap ground, far from the city centre imposes
heavy recurrent costs in transport snd adds e burden to
already overcrowded trasnsport systems., The rSle of the
eity centre as a social focus is no longer capable of
fulfilment and the location of & new university in the
city can do much %o re-stimulate social integretion on
the metropolitan scale.

Nevertheieus a university plan is not finite; it must
go on developing and expanding. Land given for new uni-~
versities must allow for continuous growth. The articles
discuss these concepts with reference to Australian and '
other university development plans. -

Buildings for Education v.2, no.2, June 1968
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93, TWO fifth-form units at Hewport Secondary Modern School and Maiden
Erlegh Secondary Modern School.  Architects' journsl, v.146
no.6 (9 Aug) 1967, 1.351-61 and 363=k,

These two pilot projects represent comparstive
solutions to the problems which local U.K. authorities
will have in providing an educstional bridge into the
adult world for the thousands of pupils who will be
staying on in 1971 when the leaving sge is raised to 16.

The most common need will be to provide accommo-
dation for 15 yesr-olds attached to an existing secon-
dary school. Educational recommendations for this
type of facility were first, that every effort should

- be made to emphasize the stbtus of the older pupils
- both through organisation and design of the sc¢hool
and, secondly, that attention should be paid both
to imaginative experience through the arts and to

personal and social development of the pupils.

The solutions presented shov an arrangement of
teaching facilities around a common core of social
and dining accommodation on which & whole 5th form
community could be based. One is within a single
storey scheme while the other has two storeys. The
article is illustrated and includes a comprehensive
description of materials, unit costs, cost per square
foot and metre and s useful commentary on costs.

(98) - RESIDENTIAL BUILDINGS

k. RESIDENTIAL hall for university students. Far Hest architect &
buiider, Jan. 1968. p.27-32. illus.

This Hall of Residence has been built to house
125 students of the University of Hong Komg and pro- .
vides studying and dining facilities for an additional
200 non-residential students. The building is multi-
storied and on quite a smsll site. Individual student
accommodation has been provided at 80 sq.ft. per
student for studying and living. Students are groupsd
from 8 to 10 per corridor which provides n horizontal
rather than & vertical social uvnit. As is the case
in most building sites in Hong Kong the ground is
sloping and sdvantage has been taken of this to
ensure that no student climbs more than two or three
floors to his room from a gallery entrance. Attention
has been paid to orientation to exclude the low after-
noon sun; no windows lock west. The building is con~
structed of reinforced concrete cross walls, beams
and slab on spread footings.

Buildings for Fducation v.2, m0.2, June 1968
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Lrepared and Published by The Asian Regiomal Imstitute for Sehool Bui lding
"zeearch, P.0.Box 1368, COLOMBO, Ceylon. 2000 copies

“Hlications of the Institute:

' Oecastonal papers; school building

A 5

R &

no. 1 Climate and echool building design in Java. (Out of print)

no. & The shading of school buildings in South-East Asia;
sun-ghading diagrams. (Out of print)

no. § Comparative anthropometvic data: A - for use in Indian

achools.
no. 4 Comparative anthropometric data: B - for use in Thai
schools,
Wo. & Comparative anthropometrie data: C - for use in Indonestan
schools, '
no. 6 Comparative anthropometric data: D - application of data
no. 7 A comparative study of multi-purpose rooms in educational
buildings.
no. 8 Comparative anthropometric data: E -.for use in Philippine

schools,
no. 9 Environmental eomtrol in school buildings through planting.
no. 10 Primary school buildings in Asia; administration, facilities,
programmes.,
no. 11 School butlding development group work.
no. 12 A primary school degign workbook for humid Aria,
no. 18 A method of reducing claseroom requirements in primary
achools in Asta.

*noe. 1 & 2 have separate French editions; nos. 7 and 9 are
available in Indonestia from:

The Dipector

Pugat Penelitian Gedung2 Sekolah,

Djl. Tamansari 124

BANDUNG, Indonesia.

\

Studies

no. 1 The design of home econmomics laboratories for Asian second
level schools
no. 2 The design of bliology laboratories for Asian second level

schools
no. 3 The design of chemistry labovatories for Asian second level
' schoole
no. 4 The design of physice laboratories for Asian second level
gchools

** In preparation, for later 1968 publication.

Buildings for Education, v.l1: nos. 1, 2, 3, 4.
v.2: nos. 1, 2 (in preparation)

Armual report, 1967

Information bulletin, 1967

These publications may be obtained from:
The Documentalist

Asian Regional Institute for School
Bui lding Research,

P,0.Box 1368, COLOMBO, Ceylonm.




