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In Selecting this Thesis for the Bachelor of Sclence Degree, the
candidate had in mind the following ccnsiderations:=-

1, The Development of the Near East Oil Resources being
accelerated on a tremendous scale, the major problems of the Executive
Concerns have been to plan accommodation for workers in places
varying from Temperate llediterranean shore, to Dry and Excessive
Desert, to Moist and Excessive Persian Gulf climates.

2. Having worked with the Iraq Petréleum Company Ltd, for
periods totalling 18 months, he has shared in the construction for
the expansion of three of the desert stations (H-, T-3, T-), and
in the creatlon of a new Auxiliary Water Pumping station at Wadi
Hafna, in Syria.

3. The presence of an 0il Station anywhere in a country is
bringing about either the creation of a new town living directly
or indirectly on workers in the station, or the expansion of the
neighbouring town at such a rate that conditions of hygiene and
sanitation are often neglected,

L. For economic and perhaps politimal reasons, some Oil:
concerns have decided to run pipelines from inland oil wells to the
llediterranean shores of Syrila and the Lebanon. We thus find plans
being made and put under execution for the construction of pipeline
terminals in the neighbourhood of Saidon in Lebanon, Tartous and
Banias in Syria,

5% Following the development of these 0il Settlements, the
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respective Governments are bound to plan improvements on and perhaps
creation of villages for their Rural and Urban populations,

6, For all the above considerations and also because this
field in Town Planning is relatively new, the candidate found it
worth while to work on the solution of some of its problems, espe-
¢fally those confronting the site englneer in charge of such a

scheme.,.
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Selected a plot of land in the Southern outskirts of Tartous in
Syria, and defined by the Geographic Service of the French Army on
Map No. 1510/3711 of June 1943 (a copy is presented) as falling
between vertigal coordinates 167-168 and horizontal coordinates
FP5-326, the exact nature of the land having been worked out and
plotted by the candidate on the Thesis llaps A-1 and A-2, the candi-
date undertakes to make the plans for the construction of a reslden-
tial colony that can accommpdate 105 Families and /00 Bachelors,

The work consists of:-

l, Freliminary Architectural Design of various bulldings for
Dwelling, Administrative, Educational, and Recreational purposes,

2. Distribution of these bulldings over respective districts

3. Deslign of recreation fields and of roads.

L. Design of a Sewage System.

5. Design of a Water Distribution Systen.

6. Design of a Hot Water Distribution System for Central

Heating
7. Design of the Electiric Distribution lain Lines,
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IV BUILDINGS #

This 1s only a preliminary Architectural design subject to
modifications and approval by a Bulldings Committee which ls usually
designated when such a scheme is to be put 1in execution.

Though the dimensions are proportional, they have been kept withi
strict minimum specifications, so that in case the budget allows it,
the buildings committee has simply to agree Lo a factor which will
multiply all the dimensions and make the rooms more spacious,

Bungalow Type A is meant for the accommodation of two Bachelors

ocecupying high posts such as llanager or Department Head.

Bungalow Type B accommodates four staff Bachelors in positions
such as Doctor, Engineer, or Head of an Administrative or Technical
service, Each one 1s gliven a Private Room and a Private Bath Room,

Bungalow Type C accommodates six class I Staff Bachelors on

temporary stay. Each one is given the same accommodation as in the

previous Type. Type A has two Rooms instead of one.

Staff liess and Club block is meant primarlly as a respaurant
and recreation place for class I Staff Bachelors, but families may

be admitted, subject to regulations by the Colony Superintendant,

Servants Quarters accommodates elght servants, one butler and

# Refer to Drgs, B-1, C-1, C-2, D-1, D-2, E-1, F-1, F-2, F-3,
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one chief cookj; one of these blocks is located in each of the class I,
II, and Labour Districts,

Cottage Type A accommodates two class I staff famllies with one

small or no children.

Cottage Type B accommodates two class I staff families with one

or two children,

Cottage Type C accommodates one class I staff family with two

or more children,

Lodge Type A accommodates four class II staff bachelors occy-

pying such positions as foreman, head clerk, head storekeeper, or
chief operator, Each one is given a private room,

Lodge Type B accommodates eight class II staff bachelors in such

positions as clerk, storekeeper, operator, typist... (white collar

workers), Each two are given a room,

Same-
Lodge Type C is thepas the above one but placed on a more slopy

ground, giving farther views,

Restaurant and Hecreation House is meant to give messing and

recreation to class II staff and class I Artizans Bachelors. Famihes
may be admitted, pending regulations by the Colony Superintendant,

Housing Blocks Typne A accdmmodate four class II staff families

each, Only one bed room and one sitting room are provided.

Housing Block Type B accommodates four class II staff families

with one or two cljildren,

Housing Block Type C accommodates two class II staff families

with two or more children.

lMarried Artizans Quarters Type A accommodates four class I

Artizans families witp ©one small or no children,
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Married Artizans' Quarters Type "B":- Accommodates fpur class I
artizans' families with one or two children.

Dormitory Block Type "A":=- Accommodates eighteen bachelor artizans
of second class category such as Drivers, mates, apprentices; nine
are put in one dormitory.

Dormitory Block Type "B":- Accommodates Thirty-two labourers, Each
sixteen labourers are put in one dormitory.

Cafeteria:- Is meant as a restaurant for Class II artizans and for
Labourers'! dining-hall,

Stewardts Block:~ contains the Steward's office and store for
daily goods, canteen with cold room, bread and laundry distribution
rooms.,

Colony Superintendant's Block:- contains superintendant's office,
clerks' room, chief accountant's office and hils clerks' roomn,

Medical Block:- contains Doctor's office, clerk's and waiting room
¢linic: and two emergency rooms., These emergency rooms are meant for
patients pending their evacuation to a hospltal.

Watchmen's Quarters:- accommodate eight watchmen. The Gateman's
shed falls right at the entrance gate,

Communications Block:- contains communications engineer's office,
wireless and battery room, operators' room and traffic office,

School for Sixty Pupilsg- contains two class rooms with a capacity
of twenty-five to thirty pupils each, with one teacher's room for

each class, Two lavatory rooms are provided, one for each sex,



Sanitary Block Type "A"™:- is divided into three parts: one for
class I, one for class II, and one for Labour. Each part has in turn
two sections, one fbr each sex.

Sanitary Block Type "B":~ 1is to serve class II personnel,

Sanitary Block Type "C":- is to serve class III personnel and Labou

Laundry Block:- contains a reception, a washing , a boller, and
ironing rooms.

Bakery Block:- contains a store room, a flour mixing room, &
fermentation room, and a baking room with an oven,

Electric Power Block:- contains an engine room, the attendant's
guarters, and a switch control room,

Garages and Workshops:+ contains a store room for auto parts, x
three repalir shops and one petrcl filling statién,

General Stores:- Bach block 1s divided into three independant
rooms, each of which may be entrusted to a different department,

Maiintenance and Construction Offices:~ Shelter all construction
tradesmen such as carpenters, electricians, painters, plumbers, welder
and their foremen, It also provides offices for the civil englneer in
charge of the execution of the project, for his clerks, and assistant,

Boiler Rooms:- will boil the water to be used for Central Heating.



v DISTREBUTION OF BUILDINGS (1)

Residential Buildings are located in Three distinct Districts:-

l. Class I Staff District:- Subdivided into two areas,

A. Bachelorsi Areg. This includes Bungalows A B C, Staff lless
and Club, and the Servants' Quarters, It has a ring of road surrouding
it, and in front of the mess building, ample space is provided for
parking. The blocks are at least ten meters apart, but no provision
should be left for cars to pass between bulldings,

B., Married Area. This includes all the Cottages; They ars
gsurrounded by a road. Around each pohtage there is enough space left
over for future development of lawns or for gardening or parks which
may be used as playgrounds for children,

The prevailing wind being in a North Easterly direction, it should
be pointed out that the Staff I District is placed in a mobte favourabl
location with respect to the other districts,

2. Class II Staff District:- Subdivided into two areas,

A, Bachelors' Area, This area includes Lodges A B C, the Restaural
and Recreation House, and the Servants' Quarters. In front of the
REstaurant and Recreation House, enough space is provided for parking.
In this area , Class II Staff (white collar workers) are installed in
the proximity of ClassI Artisans, Although these are usually of differ:
nature,viz, the former being educated and young, and the latter less
educated and older, it has been found out that they form a rather

Compatible neighbourhood,

(I) Refer to Drbs., A-1, 4-2, A-3, A-3x, A-6, A=-6X.



B, Married Area , This includes Class II Staff Families and
Married artizans quarters, a road separating these two units. Although
thay may have more‘or leass the same income, it is probable that the
social standard of a white collar worker's family is different from
that of an artizan's, and this suggests the seperation of this area
into two units, Around each block, enough space is left over for
gardening or for the development of lawns as playground for children.
3. Labour District,

At some three hundred meters foom the other residential distric
and forming a distinct unit, the Dormitory Blocks are distributed arou
the cafeteria, This is meant to form a district independant of the
others, with its own servants and its own cafeteria, No married
accommodation is provided for employees below the grade of skilled
artizan, because the employment of such a person may be considered of
temporary nature, The Colony Superintendant may, however, make some
exceptions and allocate married quarters to such third grade employees
as a gardener, a chief cooRB or a chief watchmen, in which cases they
will have to be accommodated in the married artizans quarters,

Public service buildings are hocated in centers where their functio
may give the best desired results. Five centers can be distinguished:-
1., Administrative Center:+ This 1s located at the gate,
This is meant for the administration of the colony as a
residential place only, the resldents coming to their lodgings after

their work at places outside the fenced area, Naturally, 1t looks
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after problems concerning the colony proper, and personnel employed
in running the colony. The location of the bulldings is of a nature
to give control to the 1life of the colony. The wakchmen's quartérs,
right at the gate, control everything that goes in and out, while
the traffic office makes a close check on vehicles entering and
leaving the colony., The medical block is equidistant from all districts,
and its location near the gate gives a proximity to patients and
visitors from outside the colony.

2. Workshop Center.

This contains the garages which are meant for repairing vehicles
which belong to the running of the colony proper, and to give emer-
gency repairs to vehicles belonging or allocated to residents in
the colony.

The Construction and llaintenance unlt is meant to shelter gangs
employed in the creation of the colony, and when this is finished, in
the construction of future develcpments, It 1ls appreciated that a
colony of this size will always be in need of various artizans' services
for the maintenance of 1ts grounds and buildings.

3« Undesirable Neighbourhood Center.
This is located on the North Western corner from which wind
will drive away the noise and the bad smell., It contains:-
a. The Sewage Filter bed and pump. (bad smell)
b, The Electric Power generator house® (noise)
¢, The Laundry block. (smoke)
d. The Bakery block. (smoke)

The last two blocks are put next to each other and parking



- 16 =

facilities will be arranged in front of each of their reception and
delivery rooms., A service truck will carry the laundry and the bread
from these blocks to their respectlive distribution rooms located in
the steward's block at the center of the colony.

Ii. The Shopping Center.

This is the steward's block and stores., It contains the canteen
and stores, a cold room, and the bread and laundry distribution rooms,
An area of Three Thousand and Six Hundred mzkars square meters is left
available for the purpose of future developments,

The materials to be available in the canteen will be of daily
and immediate consumption nature. Although the size of the colony may
Justify more than one shop's presence, the erection of other shops,
such as the barber's shop for example, is left to the natural develop-
ment of the colony after the initial set of buildings (as in thesis)
is completed and the buildings occupled.

5. The Eports Center,
The various fields and courts are locgted at such places as
will give nearest reach to those making use of them. The discussion

of each activity is left to the next chapter.



|
|

VI RECREATION AREAS (

The recreation areas are to provide outdoor recreation for
adults and children. The main activities are:-
1, Tennis:=- Four separate courts are provided and meant for
the use of Class I and Class II employees only.

The type of floor for these courts, concrete or of compacted
soll, is left to the decision of the grounds and buildings committe,
It should be pointed oyt however, that though the first cost of a
concrete floor 1is greater than that of compacted soll, the maintenance
cost of the latter is much higher, and in the long run, it proves
to be much more expensive.

In case the concrete fioor type 1s selected, it is suggested
to secure permanent color to the divide lines, and also perhaps to
the main floor, by mixing the surface layer with Silexine, a chemical
product supplied in varieties of colours, and whose use is harmless
to the strength of the concrete,

2. Croquet:- Two courts are provided,

The floor of such courts is preferably lawn, but compacted
soil may be used, provided it makes with the ball a sufficiently
high coefficient of frictiqn.

Because this is mainly a women's game, the courts are located

within easy reach of the married areas,

@) Refer to Drgs. A-3, A-3x%, A-6, A-6x, F-l, D-3.



3. Swimming:- Though the sea is only at some fifteen hundreqd
meters from the colony, the swimming pool 1s expected to be quite
desirable and popular. It can accommodate 150 persons,

The apparent allowance in space 1s in the order of two
square meters per person, but even on a crowdy day, everyone is not

Sawme.

expected to make use of the pool at theftime, and therefor the actual
capacity of the pool may be assumed substantially higher,

The swimming pool area is expected to form a unit by itself,.
It is encircled by trees beyond which runs the main road. Enough space
is provided for the development of sun bathing areas, lawns and sand
boxes for childrenj; but the distribution of these is left for future
developments, when a closer examinatlon of the site 1s possible,

L. Basket~Ballt= One court is provided. This sport may be
open to all employees, but due to its nature, it may not have many
adherents, The dimensions of the courts belng flexible, tlose nearer
the minimum specifications are recommendable, so as to make it handier
for use by the smaller school kids,

5. Soccer:=- This sport will be open to all employees and it
is bound to have more adherents than basket-ball, the players being

recruited mainly among bachelor white collar workers and class II

Ariizans, Though the dimensions of the field are flexlble, average
dimensions should be selected, again to provide oppurtunity for school
children to make use of it., The playground may be lawn or of compacted

soll, but the former is a preferable choice,



VIiI ROADS AND PAVEMENTS (1)

All roads will be six meters wide. Only the one in front of the
cankeen will be ten meters wide, to provide for parking.

At junctions and crossings, angles formed are eased by an eight
meter diagonal, such as shown on the general layout map,., Wherever
possible, cross intersectlons have been avoided.

Trees are planted on each side of the road at two meters from
the curb and five meters apart. The kind of these trees is left to the
cholce of the grounds and buildings committee, |

The construction of these roads should supercede that of the
buildings so as to make use of stone chips left over frcem the masonry
works, Because of the nature of traffic they are to carry, no foundations
are necessary and the roads may be constructed in four steps:-

l. Lay chips and broken stone pieces over natural ground to
a maximum thickness of fifteen centimeters per layer, and to give
the desired camber,
2. Spread sand and clay and topsoil over the broken stones
to fill the insterstices and form a cover layer of not more than five
centimeters thick. Then pass 3 or [y times a roller not heavier than Bxkox

five Tons,
3. Spray with crude oil at the rate of ten liters per square

meter, cover with two centimeters of clay and sand in the ratio of 1:1,
and pass a roller not heavier than five tons ten to fifteen times.
L. After two or three days, spray with crude oil at the rate

of five liters per square meter, but in very thin layers, if possible



one liter at a time, Leave the crude oll to get soaked in or dry by
itself. Capillarity will do the rest.

Not later than one month after step li is completed, the road
will look like an ordinary asphalted road, and capable of carrying
ordinary light traffic, It is clear that thils process of road making
can take place only during the dry season.,

Because of the nature of the site, an accentuated camber may
not be necessary, but a minimum rise at the center of twenty centimeters
over the sided is advisable. On each side of the curb of the road and
connecting the trees, a thirty centimeter ditch is to be dug.

Upon examination of the contours, 1t 1s seen that the general
grading lies between one and six percent, deviating from this average
in a few places, but never running ®elow 0.5, nor higher than 10%: the
former being the minimum requirement for dralnage, and the latter the
maximum allowable grade.

Although no section of the road imposes the construction of
a bridge, an examination of the contours would define clearly the
places where runoff wéter is bound to collect on one side of the road,
and the necessity to provide an.escape for it to the other side
becomes clear, At such sections, the construction of a culvert or of
an Irish Crossing becomes imperative. The exact location of such
problems and their solution will be left to the site engineer, who will

be in closer contact with the place where the prcblem is to be soXved.



VIII SEWAGE DISPOSAL (1)

The general scheme is to collect all sewer waters at the lowest
point, filter them coarsely to remove any solid matter that has not
dissolved in the septic tanks, then pump the water to the filter tank
on top of the hill, From there, distribute it by gravity to sundry
points to irrigate plantation within the célony.

The minimum slope of sewage pipes from a bullding to the septic
tank or main sewer shall be 1:40, while the minimum slope of sewage
pipes from the septic tank to the main sewer and filter bed may be 1:1570,

Sewage from the gate area shall be carried to a septic tank,
from which it will be dumped into a covered soak plt located outside
the colony area, The shape and size of this soak plt depends on the
nature of the sub-soll encountered. In caseft is porous or cracky, a
small soak plt may be necessary; in case it is not porous but soft, a
deep soak pit may be excavated and given a solid cover, after which
it will be covered with earth and forgotten. In the worst case, when
the sub-soil is ro@ky and without cracks, the most economical solution
would be to dig a series of shallow soak pits, and aisinfect them
periodically with lime or some other substitute. No use can be made
0f the stream running near the colony and to the scuth, because this
stream does not run the whole year, its bed being dry in summer,

Sewage from the class I staff district is collected into two

( = .
(1) Refer to Drgs. A"h—’ “-"6’ A-()X, B-2, B-3, B"}lf C-3, D~3, D-’_;_,
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septic tanks, then it is made to flow across to the main sewage lines,
collecting on its way the sewage from the schools, Although at first
examination the lines seem to follow an uneconomical path, running into
greater lengths than the minimum necessary, a close examination of the
contours will show that the proposed solution is the most economical
one, because it tries to follow the natural slope of the ground, thus
causing least excavation, It may be worth while to point out that the
excess in length between the present solution and the one with the
shortest lengths does not go bepond 50 meters,

Sewage from the housing blocks is collected in one septic tank
and made to fliow directly into the main sewage lines; similarly,
sewage from Exmm the married artizans quarters flows into a septic
tank, from which it connects with the main sewers, It should be pointed
out here that the nature of the ground is such that the lines causing
least excavation are also those with shortest lengths, giving thus a
natural hint for the most economical soclution.

Sewage from the class II staff bachelors area has to be dealt
with as a separate unit. An examination of the proposed solution shows
that economy in deslign has been sacrificed in favour of securing
greater ease 1ln construction and better sanitary conditions. The
candidate hopes for a favourable consideration of his point of view

in taking this decision.
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Sewage flows in manhole 7 from the sports area without passing
through a septic tank, because it 1s considered that water emptying
the swimming pool will be flowing at such frequent intervals and in
such quantities, that it will be sufficient to carry away with it all
the sewage from the sanitary blocks on its way. Solld matter from this
area will be dissolved in the septic tanks immedlately before
entering the filter bed,

The paths of the sewage lines from the labour area are so
arranged that the shortest lengths are found to be the ones necessdtatin
the least amount of excavation. Two septic tanks are deemed necessary
to dissolve sewage from this and from the workshops area,

It must be pointed out in this connection that wherever g
sewage line crosses a main road, the pipes should be completely covered
with concrete 1:3:6 mix, and forming a top layer of at least five
centimeters, The fill over this portion should be of selected soil,
watered and well rammed in layers not exceeding fifteen centimeters,
If this measure is not taken, it will be found out that frequent
repalrs would be necessary to plpes at such sections of the lines,
and the inconvenience to traffic and to the neighbourhood when such
a repair takes place does not need to be emphasized,

Vent plpes of two inch dlameter are taken from each septic tank

to the nearest bullding and prolonged to at least one meter above the
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roof. The top of such a pipe is mounted by a hollow vase some slix inch
in diameter and filled with charcoal in small pleces (over a grating)
to prevent the diffusion of smell, The firset manhole starting each
sewage line 1s also mounted by a hollow vase wbth a vent pipe fixed

in the same way as that for the septic tank, The importance of these
vent pipes and the care to be taken in their proper installation
cannot be overemphasized,

Sewerage coming from the labour area is made to flow directly
into the filter bed, Sewerage coming from the staff and scljool areas
passes into the filter bed after passing into a special septic tank,
The function of this septic tank is to dissolve any solid matter
which has not been dissolved in previous processes; if one tank 1s not
sufficient, enough space is provided for the construction of a
series of septic tanks, from which a connection is made directly
with the filter bed. The idea in this process is to allowx into the
filter bed the least amount of solid matter,

The construction of the filter bed is to be carried out to
lines and levels as set clearly in Drg. F-3. It should be pointed out
in this respect that the stones are meant to filter the watbterk coarsely
and not in the proper sense of the word, only the retention of gross
solid matter being desired, It can be reasonably assumed that under
normal operation, the stones of the filter may have to be changed,

or cleaned, every four to five years,
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From the filter bed, water flows into a reservéir chamber over which
a pump is installed which will functlon automatically every time water
reaches a definite maximum level,
From the filter pump house, water is pumped to a storage tank
on top of the hill, This water will be distributed to vatrlous points
in the colony and used for watering trees pkanted on each side of the
road, in park areas, and in orchards., Water from the filtér hex tank
will flow by gravity in wrought iron pipes; although tap locations
have been shown on the map, the exact location of valves a&nd the
construction of protective structures around these valves will be left
to the site engineer, Filter water may be used only for tress, because
its use for watering vegetables is questionable and perhaps to be
forsaken,
A general rule for deciding the slope of sewage pipes before
reaching the septic tank will be to allow 1:10 for every inch of diameter
i.e. 4" pipes will have a minimum slope of 1l:40, 5" pipes l:50, 6" pipes ‘
1:60 and so on, This rule, used in practice on many occasions, has given

quite satisfactory results,



WX Water Distribution System. (I)

according to specifications by the ameriéan Water
Works associution, The minimum rate of demand of water
in the United States is 6U, and the maximum 500 gal-
lons per person per day. In rough approximation, it is
generally ussumed to be 100 gallons per perscn per day.
This figure includes all forms of demand except that
for fire.

Assuming the demand for water in the residential
coleny is roughly the same as that in an average city,
1C0 gallons per person per day would be a fair choice.
But, deducing from this quantity that used for gardening
(due to the use of the filter w.ter), it may reasonably
be assumed that an .llowznce of 50 gallons per person
per day will give a sutisfactery recult. 4 study of the
figures of water consumption in a number of the desert
stations run by the Iraq Fetroleum Coupany utdewill give
a Tigure not far from this one, a similar system for
use of sewage water being in practice in most stations.

an estimate of the total residential cupacity of
the colony gives an uverage of 70U perconse. In calcula-
tions for the capacity of the storage tanks, require-
ments for 1000 persons will be assumed, thus providing
for future sxpansion, or for supply of some water to

points outside the colony.
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Provision for fire decand is made according to
specifications by the American Water Works Associa-
tion which requiraes that for a colony of thies size,

a reservoir capable of supplying 1GCU0 gallons par
minute for a period of S hours will be nececcary.

The wwimming pool ie ascsumed to require filling
every S days. Because of its relutively high cupacity
with respect to other dewunds, allowance ror its
requireiments will have a large iwportance in the cal-~
culations for the capacity cf the storage reservoirs
necessary.

The calculations will then run as follows:=

Consumptive Demand :-

for domestic use: & x 10C0 = 200 m=3
for swimming pool:1/3 x &5 x 1,5 x I& = 150 k=3
Fire demand:- 4x60 x S = 12C0 =3

Total 1550 Cubic Meters.
''wo tanks twelve meters in diameter by six meters
in height will be sufficient. The details for the
construction of these tanke fondations are shown on Peg.
F-3. Their stucture serial No. ie 116 & 117,
Under normal conditions and when the colony 1s at
its full capacity, the dally rate of water consumption
will be 200 cubic meters when the swimming pool is not

in use, and 950 cubic meters when the pool is to be
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Fire hydrants location is shown clearly on map
a=-5. For protective reason, each hydrant will be
fixed in a box elevated enough above grouml to be noticed
from any reasonable distance, and painted in any stri=-
king color, preferably red. The use of mater from
hydrants for purposes besides firs extinguishing may

be allowable, provided it is esubject to rogulations that

D

would be set by the buildings cecmmittse or by ths colony
superintendant.

a close exumination of the contours and of the
elevation of the wuter tanks with respect to other
buiidings shows that water will flow by gravity from
the tank to any portion of the coloay. a check for quan-
tity and pressure at various points with Hazen and Wil-
liam's solution table (see Drg. No. a=5x) denotes a
satisfactory supply at any point in the colony.

Main valves have not been located on the lines,
because in the opinion of the candidate, the location

f these vaives and their numbering, as well as the
location of the contraction joints needs a closer exami-
natlon of the site, and therefor, should be left to the
care of the site engineer; it should be pointed out,
however, that each main valve should be surrounded with

a protective structure, against sand and humidity and any



other exterlor injuring factors. The type and design of
such a structure is left to the judgement of the site
engineer.

The ramifications and sizes of the main distribution
lines ie shown clearly oo map i-5. From the size of the
pipes, it is understood that the beet cholce would be
wrought iron pipees, sprayed with bitumen,and, 1if poesible,

rolled in bitumen paper and buried at a depth of at leas t

30 cms.



X Hot Water For Central Heating.

Refar to Drgs. a-5, F-2, A-5, A-6 x

Two plipes running one over the other will be
buried at least 40 cms desp. One pipe will carry the
hot water inco the blocke (the Feeder Pipe), while
the other one will bring the cooled water bacx tc the
boiler (the Suction Fipe). These pipes should be
surrounded by an insulating material such us cork or
asbestos putty or any other available substitute.

Central heating is provided for class I and II
staff, and the schools only. One boiler serves the
class I staff district and one school, while the other
boiler serves the class II staff district aand the
other school.

It shSul'be pointed out that in the distribution
of the pipes for central heating as well as for service
water, crossings with sewage lines have been, where
possible, avoided, and therunning of water pipes
alongside sewage lines have been totally shunned.

The main hot waﬁar pipes will be two inches in
diameter. Branching from these, one inch pipes will
supply hot water to three or four buildings whose

radiators will be connected in series.



=) -

Xe Hot Water For Central Heating.

Refer to Drgs. a=5, F=2, A-8, A-6 X

Two pipes running ons over the other will be
buried at leacst 40 cms de=p. One pipe will carry the
hot water inco the blocks (the Feeder Pipe), while
the other one will bring the cooled water back t¢c the
boiler (the Suction Fipe). These pipes should be
surrounded by an insulating material such us cork or
asbestos putty or any other available substitutee

Central heating is provided for class I and II
staff, and the schools only. One boiler serves the
class I staff district and one school, while the other
boiler serves the class II staff district aand the
other school.

It shoul 'be pointed out that in the distribution
of the pipes for central heating as well as for service
water, crossings with sewage lines have been, where
possible, avoided, and therunning of water pipes
alongside sewage lines have been totally shunned.

The main hot watﬂr pipes will be two inches in
diameter. Branching from these, one inch pipes will
supply hot water to three or four buildings whose

radiastors will be connected in series.



Though it 1= a matter of course that radiators
should be located, wherever possible, under a window,
the type of radiators (whether on leges or on hooks in
the wall) to be used will be left to the choice of the
buildings committe, who will be guided by the availa-
bility of the material on the market, when the project
is to be put in execution. In case both types of
radlators are available, the one supported on hooks in
the wall is preferable, because it proved to be more
rigid, and it gives no obstruction to the stretching
of a carpet or rug that may cover the whole area of
the room . The aumber of tiers composing each radiator
will be left to the judgement of the site engineer,
but it may be proposed that radiators located nearer
to the main line should be condiderably smaller in size
than those at the far end.

Hot water should leave the boiler from the top
into the feed pipe, and after running through the line,
return to the boiler through a connection at the bottom.
Differente in dnnsitier between hot and cold water being
insufficient to cause proper circulation, the installa-
tion of a cehtrifugal pump becomes imperative. The speed
at which this centrifugal pump is made to rumdepends
upon the rate of heating desirable. If this rate should

be great, in a very cold weather, the pump should run

at maximum speed, while if the rate should be small, in
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a warmer weather, the pump would b= run at a slower
speed. This shows the sdvantage in the use of a centri=-
fugal pump for this purpore, over any other types of
pump available.

At high points in the line, and at other points
where pressure may be too low, exhaust valves should
be installed, to dispose of air pockets that may be
formed at operation intervals. Similarly, each radiator
should be equipped with an exhaust valve. Frequent
inspection of these valves to secure their proper func-
tioning is absolutely necessarye Every year, prior to
the first usex of the boilers, at the beginning of the
cold season, all valves should be unscrewed, inspected
tho-roughly, cleaned, and fitted back ic place. Defici-
ency in valves have been the cause of many accidents
such as the bursting of pipes inside and outside buildings,
the obstruction to flow causing a disorder in the whole
system, and even damage 0 the pump originating the flow
pressure. The importamcs for the proper care to give to
these valves cannot be overemphasized.

Wherever hot or cold water pipes cross a road, they
should be surrounded by another pipe which will form a
sort of culvert around them, protecting them from shocks;
when the pipes are covered with an insulating material,

the surrounding pipe must contain the whole line. The

idea is that the larger pipe will recieve the thrust
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and the deformation, avoiding to the water carrying pipes
any deformacion that may cause leaks. This measure or
any other one similar is indispensable for avoiding fre-
quent leaks. Under no circumstance should any portion of
a water carrying pipe be embedded in concrete or any
other rigid fixture, because this will discontinue the
general elasticity of the pipe, causing cracks and leaks

at critical points.
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XI. - [Electric Distribution System.
Refer to Drg. A-6

A layout fob the main lines is provided. The maximum
distance between poles will be 40 meters. Where it is
convenient, the corner of a building may be used as a
post, provided when such is the case, the electric wires
are at least two meters higher than the roof top.

Taking willages and settlements of similar size as
a basis, it may be assumed that the system will be
running on 220 volts 5.C. Without going into a detailed
analysis of the distribution system, it may also safely
be assumed that if this voltage is supplicsd directly
from the plant, losses on the way will be of such scale
taat at any point in the colony, the voitage will be very
near to that at the source; that is the reason why no provi-
sion was made for transformer kiosks.

at any section of the distribution line, the wires
should be at least five meters above the ground; wherever
the line has to cross a roads they should be at seven
meters.

It may be generally noticedthat electric poles
fall farther from the road than the jointly munning trees
lines; this arrangement is made for esthetical reasons; the
candidate believes that though a wire along a road is

Permissible, its striking exposition ilong a road with

Toa=aa o abch gilde wollld Tiwe a8 FAaaBPiT s s asioia s 2
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visualization of the fact will give a natural deduction .

The roads will be lighted at junctions and, in long
stretches, at approximately 100 meters intervals. So as
not to let the trees bes 2n obctruction to the lighting
of the road, the lampe c<hould h.ng from cintelever beams
attached to the pole, -nd long enough to give direct
lighting to the road. When the canilever is long, it shoul
be bracketed, or a special post for the lamp should be
installed. Though the latter is a little more expensive,
it may prove to be safer structurally; that it is prefe=-
rable esthetically goes without hesitation.

Fuses in main lines and in branches should be located
on poles or on buildings at places that are not within
easy reach, or otherwise, inside boxes under look and key;
this precaution, though it seems futile, should be taken
agaipnst the interference of chidren, or of some adults who
may be gifted sometimes with peculiar sense of humour.

Wherever there is a spot where operation may be dan-

gerous, and thersfor, no one should be allowed inside ths
. area except authorized percons, noticas to this effect
should be legibly written 2nd hanged st proper places. The
use of hideous signs to sc:re people away, though used
extensively in some locitions, is to be totally avoided,
because, in the opinion of the candidate, it spoils an

eavironment which might otherwise be pleasant. (Imagine a




person walking nonchilantly somewhere, .nd suddenly
appears, painted in striking colors, a deith or other

csuch mark!?)

For further details, the americun Iustitute of ElectﬁchamJ

vivil Engineers' specifications should be followed. L
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XITI. General Conciderations.

Telephone lines have not been cshown on the map inarder
to nsvoid confusion. :lthough the c¢c:indidite does not feel

qualified to muke = detailed decign of a whole system,

he will suggest the following points of information which
he picked up from publicuations and from wr. Nicholas
Fafalios, a communications engineer in the service of
wre—service——sf the Irag Fetroleua Co. LEd.

1. In making an ianstallation, enter the mains
into the building from the opposite side from which the
electric main is entered.

2. In the process of wiring, avoid letting your
wires cross with electric wires; in case they have to,
double the insulation at the crossing point.

3. Under the telephone plug, make a cacing in
the wall for the battery or cells connected with the
telephone instruuent.

4, In case you are installing underground cables
(latest practice), make sure they are layed properly, with
the minimwa depth uaderground 311 through, and special
protect ion where crossing a road.

5. Plot accurately on the map the exact path of the
line layed, so as to make it easier for future location.
Obtain more than one copy of such a maP-

6. If wires have to be supported on electric
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poles carrying a voltage not grater than 55 Volts, the
minimum horizontal dist . nc= between a telephone and an
electric wire should be 60 cms.

although telephone facilities way be extended tO
many other blocks, the caundidate believes that at least
one point should be installed in the following blocks: =
Communicatvions, Watchmen, Superintendant's, medical, Garage,
saintenance, Electric Plant, thdry, Cafeteria, Schools,
Canteehr, Steward's, Restaurant and Recreation House,Lodge
type &, Staff kess and Club, Bungalows types a , Staff less
and Club, Bungalows types a and B, Cottages type C.

Garages shops or car shelters have not been provided,
because in the Opinion of the candidate, cars belonging
or assigned to employees living in the colony will be
parked for the night either in the proximity of their owners'
quarters, or in stretches allocated by the colony superiaten-
dante. An examinition of the map will suggest clearly such
locations. In case of unusual inclement weather, temporary
sheds may be devised, but the presence of such sheds being
perhaps detrimental vo the general aspect of the colony,
they should be of a reMOvable type, so0 as to be able to

clear them away during the calm seasoOne
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The general scheme in the distribution of the buildings
ie that future expancion will tike place towards the center
of the colony, filling the cubstintial areas which have
been left clear. Before csuch an ~xpansion takes place,
however, these areas way be turned into parks and lawns.

The location of beaches and the detailed design of geometric
forms of areas into which sundry types of flowers may be |
planted, though of interesting and perhaps passionating
nature, is left to future development,becuuse the candidate
believes that such designs require an exteasive and perhaps
specialized study, and therefor may not be included in the
soluticn of tvhe problem in hand.

Swimming pool water should have a special treatmeat
with chlorine before it is allowed to flow into the pool.
The chlorine dose should be in the order of 3 parts per
million, though a slightly lower quantity may be permis-
sible. The presence of such a high dose of chlorine in the
water, though it has no harming effect on the skin, yet may
give it a tense feeling, becoming a little scorchy around the
eyes after a dive. To rewove this uncomfortable effect, 0.25
psP.m.ammonia may be added to the water, hindering this
effect of chlorine, but giving no interference to its bac=-
tericidal action. In order to prevent the coatamination
of the water and the transmission of foot skin diseases
(such as athlete's Foot), a special wading pool, containing

the proper chemicals, should be provided, and every one

gsholnld ba Yaspnaad-wd T Bl %s - =



making use of the swimming pool,or strolling over the
sunbaching stretches. a good idea would be to provide
special showers where wwimmers may soap themselves before
going into the pool.'These measures are taken for the
sole pupose of Kkeeping the swimming pool as clean and
as handy as possible during the whole period of its usee.

The solution of problems involwed in this thesis is
by no means final. The assdgtions made and suggestions
forwarded are meant to sServe as a basis for detailed
study with more factual data in hand, when such a project
is %0 be put in execution. The candidate believes that
the scheme precented may be adapted to any liandscape,with
slight alterations in loczl arrjnggients, but without
interference with the gener.l ideas in design. The flewi-
bility of arrangement, then, resides in the general
solution of the problem, and any more detailed considéra-
tions may enter within the realm of a special case, which
is not the fundamental purpose of this thesis.

Before ending this paper, the candidate wishes to
express his gratitude to Frofessor Nicholaus lanasseh,
whose help has been of great importance in making this

work possible.
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