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THE MILTRARY AND ATCHITECTURE

The military institution is one of the oldest institutions in
the world though in varying shudés.From the primitive man to the
present-day computerised military services.

"he military has had a_tra.(li'tion of regimentation with an
unwavering regard for power éfructure or command structure.

't very essence of the existence of the military does not
provide Tor complexity in any form rather, it makes for fundamentalism.
Thus lzck of complexity so totally pervaded the military set up that
in contemporary architecture, what cexists as military architecture
could be classed as; (a) The “flow diagram architecture" or ~.)
nsrchitecture of hierarchy” and {b; Jrchitecture of perpendiculerity
and (o) Architecture of solidity.

The flow dlagram architecture

F¥low diagrams are used to indicate movemeni in a design or
amenitics distribution in a design ete, The military aapect of
architeeture which falls into this ;rroup is that of the command
structure, battle formaticns, lorm-ups for novement and in the

commmication systeit.
These aspects expose thelintimidation of ranits in the Military

where the highest in whatever.parameter of measure, takes the command,
In nilitary parades, the highest ranking personnel takes the

front-most place, then the sub commanders and then the ranks (sce

akeﬁch).



In battle formations, the commander takes the lead.

+* Commrnder
X x x cub Commanders
EX XXX X XXX X XXTX
I B I - - g > B8 X xxxx Ranks
Y% F NN X X I xX THE XKL

FARLDE GRUUNDS AhRCHITECIURE

n this “flow ditgram architecture” o< “"Hiorarchy architecture"

the lowly, submussively look uw %o the leader.

ARCHITEC'UURL UGN F- VENDICDHLARTTY

sucprise is the greatogt zlomest of a succesefully executed
battle, 3.ing charged with the defence of 2 Country, the military
had te devize o means of achieving surprise - Fast movement, with
othor s lendant disciplinery venuivonents Like silence,

Irn the howan Tmpire, from vwhore it is zssumed this idea ia
been borrowed, they desirned their bovracke with perpendiculsar roads
(0.0 nne CECOMANUE) to epable ti soldiers move the least distance
16 “ooriepel lace, Thie wes in the belicl that the perpendiculae
distane o nuy point is the lcast digtance to such a point,

211 crmies have eadopted the ides of perpondicularity. that the

first milituyy training = vecreit gets is now to siand nerpendiculary



to the sround ~ AT ATTENTION,

In the lay out of militery institutions, perpendicularity is so
unwavesingly cbserved,

infrct a soldier is brought up to be very straight in his
dealings,

ARCHITECTURY (F JCLIDITY

fuch «s the military docs not encourage complexities, it very
strongly pursues solidity in most things that belongs to it.

Solidity in this sense implies; strength, resistance to fast tear
and wear ete.

"“hiz ie why military arsenzls inspite of age can perform any
tim: they ar- remembered. It at the samctime explains why even
militoyy tuxtiles are tough.

NIGERIAN ..0Y
SRITL" HT 20RY

Ihe Digerian army evolved from the early colonial para-military
units cstoblished to étrcn.-;thc—n critain's sovereimty and protect her
econonic intercst in colonial Nizoria,

The earliest of these units wees the Lagos constabulary founded
in bucauvor 1863. Others were the sioyal Giser Company Constabulary
and the (igerian Coast FProtectorat: ¥orce,

Tn 1889, Lord Lugard formed mn insipient body of what in 1900

becamg the 'cet s frican Frontier Force (VAFF). ‘The new unit expanded
by angorbing the Royal Niger coapany constabulary and all para-military
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unite in the other British Yest african dependencies to fully
becoac the Vi, i.F.F,

he riret original ligeriz kegiment which comprised troops
frow {ijur Coast protectorate forc. and the Royal Niger Company
Constavulary was born following the 1914 amalganation of the liorth
and outh of Rigeria,

‘he combined West I friean ommand was disbanded in 1956 and the
Nigerian =rm, of this command, wiich wag then known as the "Hoyal
Higerien ..rmy*” went on to be callcd, on assumption of a Kepublican

status, "The Nigerian .irmy".

UGBJECTIVES OF THE LIGHELIN « KKY
Tection 197 of the Congtitutlion of Nigeria stated among others,
that the Yoecoeration shall, subject to any et of the liational
agsanLly rade in that behalf, estoblish, equip and maintain an lrny
for the purpose of:
(#) efending ligeria from external wsyressions
{(b) ‘tainilaining ite territorial int grity and securing its borders
{rosn violation on land,
() wppressing insurrcetion sind acting in aid of civil authorities
vo resteore opder when ealled upon to do so by the president,
(@) Forforuirg such other fuancticrs .s uway be prescribed by an act

of the hkational ..ssembly.



viii

PREAMBLE

The primary essence of maintaining an army, (armed force)
no mitter the size, is to defund thoe integrity of the sponsoring
country on land, in the sea and from the air,

e confidence reposed on any army and the finaneial invelvements
of the povernment sum up high thit 2ll efforts must be mude by army
involved o justify these huge inv.ctment on it,

“uch justification can be zssuased only in the ability of the
army to sceform in battle which dous not come up that casily and that
fast. Jatiles however, do coue.

Tt will swack of ircresponsibility for an army to wait for an
attack before trying to get set to counter, Juch ag the Kigerian
army caamot in the least be classcd os unprepared, this thesis aims
at aiding the irmy to be very com-letely preparcd. 7This preparcdness
of the zry comes in various shades and forms,

Por an axmy to be totally able to stand to the teet of any
invagion of the territory for which it is that army's responsibility
to defioad, that army must be very much accustowcd to the terrains
which cocund in that territory. “he reusoning behind this is not
far-feotened: if a soldier is not iLrained 1o bear the obvious hardships
which »¢ivm in very heavily foposted terrains, for sxample, the morale
of th=t soldier wance fast immediatcly ke gets the pineh of such

fearful cituations for which he hias not bucn preparcd.



Nigeria ie very mueh blessed with various terraing and this
proj.et nime at siting camps in sclected aress within these classed
terrains 1o enable the army train to men in the tervrains.

Those camps in military parlince could simply be referred to
ag IFTSUCTY VLAHFARE TRAIMING Oy

CR

AR 2 cE FCH TuFalTRY OPER.ALONS,

USE OF SO MILIU.RY INSTITUTICHS
BiRLAOXS
This ig basically a set-up thot affords military porsonncls with
accomodntion,

LEPCT.
“his is a set-up which offers different types of military
4

treduin: smongst which is the ovicutation of reeruits into military
life.,

WY PaCJach;

fis is aimed at offering n set-up vhere people stay and from
which Lhey sct=out to cxpericne: ocur terrain types by condueting
infantry moneouvrees in then.
VARRIIGE
On no nceount should any information contained in this book be

turncd ovier to the press,



CHAPTER 1
PROALES CYH0: 215

Yoving cround and weross dwigsria cxposcs to a kean observer, a
yauiy tod teyxritory., 1 have over beer such an observer,

Jyom the wilitexy point of viow the Nigerian territory can be
A zostly 2sset to & forwvard=norening army. MNigerian cromy is euch
but, as i obgerved, has not besn ndoquately end imnpressively utilising
thic tewxritorizl blessing.

woerde has five ctentogie turzain types whick if properly
marriei sl nagstered will prodac: vory gharp and ever-ready army.

ciy, throush sny book on thoe 2na work war campaigne in the Far
Seet A<ir, vaypticulirly in Jurmn ar.oas, and olso from some experiences,
nrezated oy (en Feshe layen, on hin prticipetion os an observer in
Vietnaw, in one of his books, ono outright sees the overimportance of
the knowludge of a terrain typa Jor militsry cxercises. The boek by
Cen .Jdex radicbo on the Wigerian Jivit wer struck home the Sig-.‘hnuud
%o et vhe uweldiers to have o feel of 21 the ev-.ilable terecains in
this couatiy no malier the havdshin criniled thereby.

Thig need is what 4 actunlly oiilised and thus want to contribute

Iin jmo oving ihe eventual batile=roguine=a of our aruy.

ol

= WHY LNOW THE T8 418
"1 kept sbreast of military acvelopment, read public cnd private

reports and received infermations fyrom o variety of sourees on advalces




in woeapons technology and tactics. But first-hand experience added
a dimension to understanding which sccond-hnnd description could
never (Yovide ecesese™

“ihe buest, and only, militory “laberatory” at the time was
Vietunan®s Lo 1 zgreed to write nowspener articles and wuae sncercaited
as a war correrpondent. then he beard zbout it, as 1 discovered later,
United “ioles Lefence Leerctary dobert Helhemarn c..c....0 10 open all
AOOTHS evsneesse LO in carly swmet 1966 1 found nyeelf in an merican
helicopter fiying from Tanang to the rear headquarters of 1st ddr
Cov.lry vivision. From thore I wan flown forward to join a jungle
patrol. ‘1o ecircled the cawp before 1landing. seseveses and deyond
the, cloging in from all direetions, the juyle, a thick, dark-green
mass of vosetution unlike any terrain I had over fought over',

“anerican warfare in Vietnanm vas primarily helicopter warfare.
fhere weza oltorether 1700 helicopters in the couniry when I was there
~ morc thon &ll the helicr £t in “urope sseee It wiis the rmerican
anpgwns o Lhe provlem of movement in tle Junile se0a ™

“Piacty out of every one hundred battles in the Victnam war began
aon Yi.teong snitiative, when they devaed the eircumstimee favourable

“eseessese They (The Vieoteoonss,) were cxpert at moving through
the Jun le, 2nd when thoy wished to avoid coinbnt, they split their
units inte smpll proups of not mors. then fiftoeen wmen wnd each took

a diifercnt path te reach the new rundozvous.



Meeess that the air cavalry (hulicoptirs) was the perfect, though
expensive, anever to the oroblem of mebility in the Jungle. There was
ne place they could not reach. #Hut thore was one thing they seemed
unable to do -~ land their units quictly, seerctly, without detuction.
The helicoupters announced themsolvoe avery inch of the way and
adverti- o€ cvery landing in the Jungle. The Victecon,, on the land,
mizht tole threc months to walk fron the nerth but neither cn route
nor before their vngagemonts dia they give themselves away,"

e above excorpt from Gen oshe Laymn's book on his life,

indicotc g the obvious advantage of knowing the torrain well,



CH.PTER 2

“IMS S RD GBINCSTIVEE OF MESLS

Teinneily the inspiration tz titke on this thesis topie came
frow the obrervation 1 made remavding the utilisation of the terrain
tyovs in the country [lor military training pur,.occs. “his, like hag
boen slforvaacntioned, is to help in the battle-readiness of our [HHMY.

“hoe Sijerian army however, has & oiting accoumcdation preblem
which v foveed the authoriticos in ditforent locations to delve into
edfoive lire “equisition of eivili-n houses and hotel accomadation for
personiclo,

bewe wode of housing have their atiendant proolems which can
simply oc cumacd up as, moekingr the discipline that is the army.

1% is thus in vicw of this thet 1 developed as supplementan
intontion to my project which is rccomodating where possible, personnels
vho otherwive will be loaged in hotoly cte, in my caup,

"hig ie intended toj save cost, curtail the unfortunately wrong
notioit « plenty whichk auyone in 2 hotel develops in due course of
gatting, ruck an sccomedation, brin, bincficiarics of hotel accomodation,
once rorve within military c¢lawe thorchy inculeating discipline in those
it is ::lieecdy slackening in,

CLLE-TIUDY

‘uen o camp as 4 hiwve studicd is intermitiently set up in the

vlatenu * 2eae of Jos. +t i the oaly cne that has a constant site with

sonv: inmoveble infracstructures alwayse ready for re-usc,



mosLiis

Thiz case study hes o lot of architectural, human and military
problins.

ACHTT™OIC 1 PROBLTMS

imch 25 the layout ie in a flat land and obeys the military
notion of ncrpendicularity, the vlucument of some umenitics (sce sketch)
dierec-arded architecture,

The pemeral toilet which is romoved totally from the “residential®
arca of the trainces and fronts the cooking arca which is just an
open aprca,

he weter tank is placed poorly left open and is supplied or
filled vy oy lorries and from it vexy leaky pipes which are exposed
on the zurfecc radiate out to some arcves of the camp resulting, most
times, in 1lack of water,

R G PROSTL M

In the architeetural problem montion was made of the unfortunate
naaxmcse of the toilet and the L\itechen,

The arcas where the traince live is awoy from this toilet and
bathroom facilitics which are in theusclves not adequate in number with
ropreds to the nunber of peopl= who usa thonm,

These living quevters arc wede of tarpaulin touts which are
nitehod ovir barc ground with no slcuping amenitics at all, ‘The
preros=tive to provide sleeping maturinls then rusts on the trainees.

Unfortunately the only choice ie military ground sheet as matress



and kitbag or packs for pillow,

Tt could be argued that scldicrs should be tough and thus
descrye sueh hard life. This arsuement however, holds little water
siner I foel a soldivr is toughened in such s situation as in the bush
- during oxXercises - and outside the bush during cxercises too,

fCince these quarters are ment for the Rights only, they should
be mori: gomicrtable thon they =x: now  {f man rmet be saved from
total r.duction to an animal.

MILITURY ©LCBLEN:

Tn as mach as the tactical oporstions are carried out in peace
time in the face of evorybody, military institution of such tactical
reach should always be away from the civilian flow of life for
numcrous voaaon one being to aveid eiviiian/military friction.

The ease=study ie almost surrounded by an industrial cstate,
gome hot.la and part cf the town.

fhig iz unfortunate and shouwldn't be. It can slmpst correctly
be gaid toot very little regard was ziven to the military implication
of this ciep. The pencral briefing for battle maneuvres is done in
the opun. fhie could posgibly be s0 40s it is in a no-war condition
but zlimntic situations nlone can mek:. the briefing a ncur-to
imposzibility, The sand models o3¢ cxposed and can easily be

disi'i; wred by rain or wind,
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SMENITIES 1IN THE CilE=5TUDY

Like in every military'institution or sct-up, the case-study
hns the following amenities which will by discussed scparately:
~dministrntion unit, class-room units, mcss-unit, accomodation units,
security unit, medical unit, Sigizl unit, formeup place, motor~transport
unit, quarter master unit and roligion units,

a1 the amenitics that require utilisation by all cemp users
are provided in twe for trainers -nd trainces,
S INTOOMINF UNIT: This is the coatre for oremnising the camp.
Unfortuntily, there is no mark.d cut area for such an important
function instead the commandant usce the officers-mess to brief officers
and the trainces ness for thoir bricfing,
Claondnoy elT¢: These units arc suppodged to serve for imparting the
theori- fecz2l aspect of tactics and combat in genaral, to trainecs. This
lacks in cleavecut terme but improvieions like tree shades are made,
MOSE ULIT This unit simply embracos all acturtics of fecding and
reluxation, In the case of the camp in question, two separate narrow
blockes woxve for thia purposc. These blocks arc srchitccturally
intdegunts by way of gize, comfort Lo vescrs and amenities like toilets.
SCO0MCIL 10Kk UNIYS:  These units ore two-typed: for trainers (officers)
and for iruinces and trainers (other runks).

the accoticdation units for otficurs are narrow single seclf-
contzincd room (ipprox. 2.5m x 2.5m for the bedroom arcu).

The rccomodation unite for the othuy r oks and trainces are less

foctunnte, ‘they are of tarpaulin tonts (apprex. Lm x 6m) pitched



over brwe varth with a far-off toilet fazeilitics, No matter the
situation, such accomodation unit should no lon;; be in use,
WNCULTYY UMIT; This in the common porlance is the guard-room, HMade
of %terpavlia tants too, this wnit is not very neccssary but to achieve
gome intiaidotion, which is the wilitary's main-giay, cven If by its
meDe pregonce, it is constantly wwound in militory sct-ups.
PnIc. T T This has the function of caringe for the medicel welfare
(very limitcdly) of the cwap users. Yhere is no claboration in its
architeeture s it is just of onme v.yy asall tent which his three beds.
for tiawne on short=term cnergeney cumizsion., Some mediczl gervices
Are p-ovaded from the anbulancs,
31GH. LMIT  '"hie is the communic.tion lifcewire of the camp, It
iy s somaumication links 4o major wuiiitary set-ups outside the camp
location. ‘ihis like cthers is of tent,
PO =UP-Pl Cis  This is simply the assenbly aren from where all
activitics start, lormally an opun "yt to which many activitics
within too camp are linked.
WOTOR- L REVCET UNIT:  Jlsu an open arca which serves as vehicular
assembly for military vehicles.
GUVELN CYER LNIT: This unit cotores for the storsge and distribution
of supplics to the eamp,

In thu case study, due to imudiraste storing {ncilites, many items

are Loifi in the open,



WOLIGICY VIITY: Military rcspect for religious inclination is

almest o o fault, srens are provided for religous worship. Thus

is most possible for the moslemes who, cat ke use of open areas

for tholr urtyers.



10
CHLPTSER 3
NIG2 1s

UTAOTAPHIC, CLIFATC ND CI0N:L DIMY'THG

Relief, copography and goology

The national relief varics from zuro to L41,700 £t above sea level.

The primery geological struciure of the country is made up of
tertiney rocent veolcnnoes, pro-comprian boscment, lowcer crelaccous,
uppexr crotnccous, tertisrry and rocint rocks,

Inspite of the divoersity, the arcas, in mony river valleys, which
are sunccutible to flood, provide plontiful sands and gravel,

CLIM.TE, RoIWWM L KL ) L

fInrmattan winds:  (a) dry, cold and often strong (b) weather is
dry, toner:lly cloudless and day toope arce high in the affernoon and
low =t uirht ond early morning. (c¢) lazy atmosphere and plenty dust.
(d) Srinon discomfort to hwasn belngs and sheuld be nwvoided in design.
Eo¥l, onsoon
(n) wernm ond woist (across ccean)
(b) =z2lowdy atmosphere
{c) wxain Yearing

(d} highly desirable for colling offcets in desipn.

Yo
Xizgeria lies near equator so mean temp are high comparcd to that
in most recions like in the tomp climnte, Tenp viardcs greatly between

the souih and the northern parts of the country. Mesan maximun temp



"

incrence fyrem coast northwnrds.; The highcst monthly mean of 90°F
in' th: constel region and 105“?‘1n the extrenme north, The mean
miniunya tenp decreasce northward with 70°F as loweet on the coast
and EEUT in the north.

HELATLY (URTIATY

This varies with tenmp. In the oxtrume north, towards the «nd
of the dry sesscn, relative hunidity usy fall to 10 in the afternoon
and 305 at down. That for the constal rogion does not change as much
ag the noerthorn regprion. There ic genorally high reloative humidity
in the wet season,

- 1though Kigeria lies wholly in the tropics, it has o hot climate,
the sandy country in the north is dry while the low=lying swompy
coastnal arene in the south arc damv and cnervating. The rainy scason
extunda from sApril to Vetober in the north with reinfall ranging
between 257 to 60"; the rainy se.soen in the south is vetween March
and devember with rainfall betweon 60" (150em) and 160" (L,00cnm).

The aunuel average tewp is 80°F (ETQC}. Therc are four main geographical
arcag (1) an clmust impenctrable swiwp and mangrove forcet arce in

the soulk (2) an Inland tropicul forcet roanging betwsen 50 and 100
miles in depth (3) an nrea of opun woudland and grass savannah beyond

the trogical forcet of about 100 niles oand (4 @ northern area of open
land wiith np elevation of 2000 ft.

the most prominent physieal feature of the country is the River
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is
Niger with its main tributary the lenue, Theve /& great difference

betweer hish and low water - sometimes as nuch as 357t (10m) mekes

navipzation of these rivers impossible.
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CHAPTER L

EXBCUSTOALL BaTTIRN

Hiveria's territorial expanse covers a land nass pushing up
from the .tlantic ocean to her northern bordera with the higer
fiepublic, thereby covering five ¢iztincie peographical vegetation
zones anelys

-~ e mangyove swanp

- ihe {rech water swaup

- 1ihe guinea savannah

-~ the eudan savannah

- the sahel savannah

Tor my design purposes, I shall break the country in two major
degi'm =zeones

=~ JOT ARID CLIMATIC Z0NE

- HOT HUMID CLIMATIC ZOUE

e woning or break-up is based ou the two broadest climatic
oceurrence in the country.

Yoy ry military intention, ¥ @ adopting the vegetation types.
e U

- ot haid zone:

Iis avea covers from Poct larcourt in the south to larkurdi at
tre souihern bank of river sSenue,

I1 i¢ supposed, due to its arza-span, to provide the aArmy with

terrain types suitable for the following warfare training types:
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~ Jungle warfare

~ [arine warfare

- GLavannah Grassland warfare.
- Hot zrid Zones

Thig zone spans from the northern bank of the river Senue to
the ncrtliern borders.

Tt is viewed as capable of providing the following training
tynes cue to its land cover:

- savannah grassland warfare

- mcuntain warfare

- open desert-land warfare,

THE RON-uATSTRNT SITE

The project has military bias and sc, ie going 1o use sites that
alyready belong to the wilitary or livxles that can be leaped te the
wilitacy from siz years up to torn years.

The following conditions should be thorouphly met, unless otherwise
stated, by any area on which =y project will be eited,

L) €17 iND CONFIGUR.TION
() &

ihe arvea should be large enough to provide for the activities of
aboul three hundred men = minor military sctivities, games, relaxation
atc.

.. squere land will be betitecr prefevred to straight or contorted

Jand. o Clat site is preferved Lut in its abzence, a rolling site with
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a gradient of 5% to 7% is acceptable.
(3) .LCCHiSIBILITY

In silitary regulations, accessibility to any location is a
requisite for siting such a locaticn. ©Since my project has a military
bias it has to be well accessible to the municipal roads.
(C) %R SUTPLIES

he need for very adequate water supply system in an area cam
not ve overemphasized. The site sghould be in an area to which water
supplic: ecan easily be linked to, if it is non existent yet.

(D) Q,L.'.m‘l’ 1) S0IL TYPE

Different seil types have auifferent amfll characteristics.,

Some shale soil for instance, has the aptitude to swell when water
soaks into them.

The sround for the site should be visgibly hard and should most
preferunly be the sandy loam or loammy goil type as these are particularly
poou for constructicnal purpose, “..part of shale and marshy land, any
other =zoil type could be managed.

(F) DRLILGE

A poorly.drained arca tends to make the soil there - no matter
the soil type - to be water-logged and consequently marshy since I
require hard ground for ?y sites, they should be well-drained.

(F) LOC.ZICK
ne site should be in an area already owned b? the army or is

very ncir te a military location. It should be ver& well removed
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from civilisn activities.
JULs UG FRGJECT

Taking cognisance of the .obile nature of some units, transfer
of perzuinel to different units, the traiuing opportunities that the
aiffereny reorravhical terraine of the country can afford and different
miliatry uccte like ranve clacsilication meet, top=flicht meet cte,
I heve deeciued to divide the couniry into {ive military teaining zones
thig bein: the adoption of the veretations of Figeria,

1n gach of these zones, cne of my units will be counstructced,

I have chosen the Port Huvecurt cite for the purpose of reality
therevy rolvinge renl, not inacinary problems, Cther locations are

Uoketo, dos, Calabar and YTlorin.
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CHuPTHWE §

DLTA COLLECTION

Nonceding the fact that the country is classed as a developing
country, ohe whe is invelved in - experimental research or any
acadenic research yrequiring data thit camnnot be lecaned from the
sholves of a library, is bound to fzce nome heetic time collecting the
proper dntan, 1 had a good share of this problem,

e project site is in Port Harcourt and the nature of the
environawent wakes it imperative for any jpood-intentioned master-—
builder uasing the arca for a project, to acquzint himself thoroughly
with-

(a) he climntic condition of the arca viz: humiaity, vrecipitation, ete.
(b) ind wituation viz: dircction, sp.ed, period ete.

(¢) 7oil cituation viz: soil types, behaviour, peological

(d) verciation cover and types.

(e) TInzeolation

with these in nind, 1 got to the town of Port larcout and after
frasteoting ealls at six different ninistrics, I was dirceted to the
town Tnivorsity of technology frouw whore an appointwent was made with
a time apuace of three months,

Me cppointment turned out to be friutless us the director of the
instituie with whom the appointient was made, confesssid that they were

gtill scwting up their laboratorics and were in due need of such data
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as I v o desending, Eventually = stro%c of luck brought in sight,
the “hel i-Towvelopnent Ltd from wacre soimc encouracing information wus
collectod:

- vron the milituxry, acsess to the informations required by ne vas
not aeh of 3 problems

MILLZOY G LCLTURES

ilitary literature in respect of architecturc iz an aspecet of
Literature thot the literary inds hove so wantonly abandoned.

‘n Lhe vra of the Roman-cipire (eof which enough chronicle is
available), the history was bedevilleo with military conquest and
effortc ¢lreceted towords wchiovins cpoud of mevement and nosenbly of
soléicrs - Cordo and lwecumanus birr.cks. This cophasized perpendicularity,

Mia, wpart of the higtory of defence walles znd moats around
feudnl voroughs, is the only history on wilitary architecture that 1
wag i, Lo zolleet after czhaustiv. coarehes in different lipraries,
aloir with gowe traditionzl ddfonce types in .frica,

lLone however, have little or no improessive becaring on contem=
porary wilitory situations sincc row, achicvement of speed of movement
cannot ve relegnted only to porpendicularity of roads, Infact, if
anytiiiv,, verrendicularity of roada cculd be o hinderance and a
toll-tale of Imeations., It hae thus ooen very difficult to comc across
sny failitery liSerature which will nrovide reference or net ﬁs a guide

o wrilo-up.
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PORT 1L HCOULL

Ihis town, in which my sitc ic situated, is and has always beun
a Niscrian ses port as 1t has a natural harbour,

dtuatced at the louthern tip o1 the country, in the coastal
pangeove swatp forest belit, it has a lot of history to its record.

Unee a very large ecumenicnl lowan Catholic provinee, Pert
Harcourt was a town under the defrnmet “astern Hezion of Nigeria,

Me ~overnmemt Of the region in sn cnviable plan awarded & contract
for a welli vlamned and beantifully cxecuted Hew town for lort Harcourt.
This town bocame known as the Mainbow town and ean still lay claim to
bein; awonget the best planned Yowns in the country, With its tree-
linod strocts and beautiful house zar@ens, and open spaces fetched for
Port PBarcourt the additional nawe of "Garden Ci ty".

The veople who habited the fown G Torv Une o comg had an omey
arousin: )nack for luxury and this fecling was so magnetic that v
ogain wos cdorned with the name “Yort llighlife". Yo this day, there is
gtill thet aura of pleasure-secking in the inhabitunts of this town.
On the firet creation of states in 1967, rort Harcourt added a new
rtatus 1o jteelf and hevemn the Capital of kivers siate - o ctatus it
still cluine till date. g

Unfortunately, by 1967, it could not assume the role of Nivers
statc :;:,-i tel as it was in the haroes of the Hiafran povermnment and was

playin. tae role of the capital of Tort Rarcourt province of Hiafra,
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On its liberation, it abandoned 3iafran role and became the
River's clate capital,
GEOGL.THY

Fort farcourt is @ town which comes under the influence of the
€,Yy monsoon wind - a rain bearing ;lnd-across the atlantic ocean.
It is under the influence of this wind all year round and ranks
agon, £l the towne with the heaviest r:infalls ir tho country.
Becausc of this heavy rainfall, and the oceans salinity influence, the

arce iz covered mainly by Fongrove swamps end very dense forest types.

HISTORY OF PUNT It :CCUKT LITE

Gelore the 1966 Coup dletat, the countrv's military sct up was
minimel, Thewe was then no suspicion cof any major internal strife or
mejor asternzl aggression. This gituation thus, to my opinion, was in
keepin;; with the military notion of minimum force!

Turing the first military regime, the military set up of the
couniry was broken down into “COMM.LLE" i... the Fastern Cemmand,
Vestom Coraend, Rorthern Command and Lagos gerrison org;niaafion.

“he whole of legstern region come under the Pfastern command and
it was the povernment of the then Iastern region that firet earmarked
the site for militery occupation and use and two concrete structures
were first put up therc in 196€.

When eventually, the région became the Hepublic of Hiafra, some

more concrute atructures were put up there and the site was runad by



21

the 7ty Datiniion of the Biafran awy.
~fuie the liberation of Port !lbrcourt, the Fudersl troops still
wat whe site to militnry use nnd 111 dote, the site is still o

Al Gy presevvos

SOIL Darh (KIBYY T4l 4D)

"Mfis seil date is a result of borings made in Kidney Tsland in
vort ycourt.

T1 is much more uouthern znd riznt on the coast, than my site.

The oseil type in Port Harcourt le punsrclly of this layout with
varialions in the first two to threo loyers, In the case of my site,
a Jia devih of laterite overlays the goneral paticrn,

HESULT O 8C1iG

“ounerally between 2bout 16,50 te 10,50 depth, very soft becoming
soft ke fiwvin orpanice silty clay znd oect beconing sand between 12m
and 10i, .. loose silty zand layer between 1.5m and 2.%5m,

Lround watcr seepayges wore encountered in the boreholos between

approsinsi.ly 2.11m &nd 2,16m, dopth,
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CHAPTER 6
ML STHH PLAN

Tue project is conceived From 2 rwilitory point of view,

"™e nrehiteetural approich will not meke usc of e tents which
are morc or less an accoptable pictufe for camping aveas,

"he {insk here is however, not 4o crecie a regionalistic
archilceiure but to find new solution which are dircel consequence of
a reolislic tradition based on existing traditional condition. an
archit. siure that can dbe intersrated into the militeary fabire.
Couguouuatly, with the knowludge of the fret that the infantry is a
very importint arm of the militzry due considerations sere riven to
the thic r which are of primary importuee to the thoroush grooming of
the infeniry and a4 {ull utilization of the project.

In that regard, the projeets site was zoncd into three najor
land=-usy ; (n) The military zone.

(b) The public zone
(c) The home stead.

1% is very necessary to zone the site ae above, since the zones
will then ezll for adecuate trestment by way of correet utilisation
theplhy meilitating the usage and justifying the egscnec of the project,
THE Z0§.%5.

HTY T TV BOGY

LIENY 20 In view of the fact that the oroject is basgically a

militayy venture, it is pertinent to give & full demarcation to the

militnary lond-use whilst At the sume time cneuring that it works along
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}

bearin, ol
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“he military zone embraces all that is requisite to the military

the projuet. These arc (.) the tcaching aren which has the

followiry couponcnts;

(1)

-~
€y

elagsroomns

library

Yhe sipgnel contre

The weapong' demonstraticn hall

The Forna Up Place \FUP)

(B} Tau confiuence truining scetiorn (as 1 call it) which in ordinary

pall:ice i3 eslled the obstacle suetion and includes:

(1) The
¢y TMe
(3} e
() e
=

(6) s
7} e
(8) ke
(3)
(Y e

{(c) '™

: rail

sdminietration area:

geale (1)
10 foet wall (12)
g feot diteh {13)

6 feet wall

fie 3 feet ditch

(14)
bridge

loop

. baxved wire obstacl:

turicl

the egite wd it ineludes:s

W1

} ccelption area

The net
o mini range

in open trea where gome
trainings like 1.5 netivitices,
unarmed cormbat cte. can be
carricd out,

The K.%T. Yard where military

vehicles are parked.

This is the core of the orgenisation of
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(2) he general office

(2} 7he house allocation room
{1} :llocation officer's offiece
(5) simol officer's office

§; “he CuJ. (militayy) office
(7) "he .djutant’s office

(5) ‘toe Commandant's offic.

(9 “he planning hall

{10} ‘% store officer's office
{11, he quartermseater iftew storc
(12) “he armoury

(13) ‘he clinie.

(n) 7 L ACURITY HOUSE which nources the puardroom and sat house,

(2} 21 TUBLIC ZCHE

an it is aleo intended, in thic sroject, to help the army out of
its holcl necomodetion debacle whervver the project is sited, provision
hna beel amde fory those who noraally would bave been in hotels, is
these soldicrs are not involved in the zainstay of the project i.c.
treinin, they arce here buing rogarded ns the "public.” It is pertinent
fe note however, that thesc soldicrs will be subject tu certain military
vemyl ouions which cre binding cn the trawmers snd trainees as it is
s inionded to bring them within ihe raach of the wilitary claws as
dincigline tunds to slocken when matsiad a military poeriphery.

The wnite under the public zone 2w not x:imentully restrieted
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to whove elassed publie rother they sy« so classed indicating that
they ore open at all tiww:s to the 'publict,

Tie vublie 2one has as ils conponcnts:

(..) “mes A0S UNIT: This consists of,
(1} bining area for the teainccs
7)) Tdning arca for the tzninees and the displaced={rom-the-
hotols officers,
(2) he kitchen unit
51} o shop for light itums
(§. Indcor grmes room
(6} Jurbers shop
() owrcen GOMOS LA Tois open ares hué facilites for lawn
Letinde and badminton,
(3) T2 jowm pmap

This zone bears the burden of accomcdating trainces, troiners
ana the wangit olfficers.

11 i3 necordingly groupsd to suit the uscrs. Thus, 2 big section
of ihe zone ig laid out for train.cs who with a population of two
Pundred wer form a hugee poreentoro o€ the population of the site users.
This wouuer ineludes the scldiers who nre direetly unaergoing the
trainin - and those other ronks numb ring about forty, who will also be
involvod in trainingg the men and thoen in vuaning the project like the

kitchen, cloaning, bar attonders oic.
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"M Arndpers whe are otherwise offiecrs are prouped toscther with
the wausit officuers in o secktion. The sccowodntion for trainerg being
diffe—ont though.

T aurber of officers housed die coventy of vhich only fifteen
are trodcrs and forty-Tive transit orficors,

Moy nre located such au to enable the transit of€iccers whose
prigacy loirs do not entiail grent involvoment in the nrimary theuse
of {iw  wivet, to be able to move in and out of the site without
arousin - cttoention of workewcory trodners,

e different seetiong in the howe stcad shire a comuon ocutdoor
suncs reon and have a central~type of courtynad.

5 tradnees ape not supposcd te come along with cars, the parking
facilitive nvailable in the site are closely linked to the trainers
cum trinsit officers cection.

The beme stead also hws the following spauce nlloecatid to its
open npoey for prayers by wmoslems, The christoins will use the class—
rouws 1or their service. This provisgion is ucecssnry, as the ailitary
raspee’ts 1o a fault, the relipious hvaning of personnels,

v apace for a gonerator house wnich oy or may not be used will

po oroviced, In addition o laundry bouac will be provided,

THE SITE .2 e L YOUT

TH? 51775
Uhis merticular project 2itc is in the Bori Camp - a wilitery

sanquicd g - in Fort Hapcourt.
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e site has boen very poorly ound very wminimally developed, It
the srmciime, the development is not worth consideration when the
archiloet or planney wients 4 totally froe Lind space, as nost of the
dovile went is shanty and decropil.

M osite is situated botween latitude oo i and lotitude .eeee
Souih -axl tongitude esee £ and joigitude s..e0e0 ¥ It is penerally a
flet _vadn,

unony- the features linkcd to thils site is the zbandoned Fort
darcourt olcrnort, which bas now shift.d henas to the higerian firport,
znG ie Poot oof sites touthern to the site is an 0il exploration
locr Lion widch bag a gas blowout shnt ives out 2 impressive illuminae
tron in ihe hours of darkness. Po the woest of the site are strings
of villo e which present, if not countercd, potentials for infiltra-
tion By villogers. "o the lorth is o long strotch of undeveloped
thickly forcsted land wass which hove potebes of culturated arcas,

Py the zouth is the Tort Harcourt - thww bypress way.

" site has hed 2 long history of military occupincy - since
after the 1966 coup d'etnt in the country when the womy was divided
into cominnds i,e, Lastern ' estorn rud wcorthorn commands with Lagaé.
Garriscy coranisation.

Jeon the Vort lirecourt = Tuum wxpregswiy branches off a road
wnich 1:2x into the site and which -t 1ta end hes ancther branch
of f duc Lo the activitivs of soldinrg who have developed shantics for

their “zcowantion,
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Juing adjoeccnt to the Port ilarcourt witer works, water supply to
the giic is broadly facilitated, /Noctricity supply is already being

enjorod in thoe doveloped! section of the sito,

THE L1YOUT (POi . RCOLPY)

The site hag o lead=in ro2d which branches off from the Poft
Harcourt -~ shwu elpresgway. Boing an expansive sitey 1 deciddd
to lay out vy project in o 6 acre land sizc of the whole gite thereby
provicin. cpaces for expansion and olher fectivitics like crosse
country ruces, map-reading exercis:s cte,

The developed site is entuorce through » secondary rond which
yet Lronehos off the main road to the site (see diagram).

(e fceurity houne fronts the site being adjrecnt to the main
entraney ote which is one of the two potes in the wholly fonced
developod orea,

i g aforenentioned the zencs of the site are of some particuler
locations. Shough there is no rigid demrestion between them, This
resultz in & free flow of activitics.

“hie lead~in road provides n direet access to the "working part"
of 1he rajuet i.0¢ Lhe mecs uni* “nd the sdministrotive block.

i celleetor roud branches off before the "working: part" to give access
to the cavcotion unit's prrkings Yot which is cxponded to form the
MOTOR SALNNFCHY Y.RD.

To rrovide access to the homeestond is a lend-out road linked

to the =zik. This also provides ~cecss to the FORE-UP-PL.CE -

agseably round - gncs area, confidence trazining arca and the arva



29

for stoxigé of profabricatid componcnts of ‘the projoct.
QGARTZ N TON . CONCEPT

"he developnent of an organizationnl pettern for o desigm
pro~roa byring with observation of the characteristic retivity pattern
of uacre vevenling o hicrarchy of wtivity for which the program must
of'fer . sulution, Jumonyrst the hicrrrehy of activity is the frequency
of usc.

Thiz priveiple for instance plrces 2 librarxy in the centre of
a univorsaty and recreationwl facilitics nt the pexriphery.

Thyaicel desigm is pencrally the result of the combination of
thrce covieept,
(1) Chuccteristics of site, 7This will lead to n special form.
(2) Thycical form iz a direct rosult of optimnl orsanisation of

acvivitics in spaco.
(3} -wchitects attenpt to accomonnte the program in & predetermined

sypetind form,

sccording to Kevin Lynch in “Oite planning” (O1I7 Press 1971), nine
protolspee are common in use for layouts and 1 am adopting the
"iicrurehical prototype™ as it proviues snawere to most military/
apchitucturcl clashes.which are

(.} ewiden massive expansion

(b} sucden exteneion of existing form.

HIEALCRICAL
PROTCTYFR
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In rdonting this prototype, tho central locuetion is occupied by what
I &can 0 working part comprising of the mess unit and the
adininistyctive building because these oo the main sore of anctivities
Jua cing iy utitisation ard Impovitsnece respectively,

wrovnd this core nire lomitud othor retivitics like the

accowae.wion wnite,ed the adlitory zone,

SITE ELEMENTL bk THUTE PLATICHSHIY

MILITRY

LCTLITMIES
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LaYOUT FOx 10?815 <LIMTE
In loying out = program in the hot aria climcte due consideration
must b o dven tc the factors dlrvendy mentioned in the chapter on site
plauwiiiig,.
"o unjor problem in this ciimote however is to offectively
coanl.z wolar radiation gain, This is nchieved by placing the

builsin- o in such o way as to cronte donce volumes with internal
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courtv. vis. The ruesnsen being that with guckh laycut cach building
will i 10 the other from solar radiztion (sce chapter on forms).

T hewve tried to follow *thiz iden dn Inying out my site in the
hot ~xid zoues,

forie~1ly thouprh, the crpmudzoticn:l concept remains the sane,

with the vorking part stoying the contre position.

CH:PPR 1

ADAPTSIILITY

The crojuct, primerily - - i to be sited in the followiny places
go a5 to tap their wilitioy petentinls: Port darcourt ~ Jun:le and
Mapstdond warfare. (aleaboar - lneine warfare and Marshland warfare,
Jog = “ouwntain warfare. JokeoRo - tisert warfare,

ipom the intended loecations, it will be glecned that climatic
disporitics cxist, Infact the extrcumes of erimatic conditions
cxpeyicnoct an kigeria have boen involved: Port Harccurt is in the
couthoye: limits of the country mnd falleg into the HCP HUNID CLIM.TIC
ANT..  fwkoto is also at the nortbhern extreme of the country and is:
ia the 00 JL1IL CLINLTIC Z20K5H.

I thus brve the problem of dosipming o prototype training camp
that cral cbsorb the climatie ciffzroncer in these areas and yet provide

-

a vory Wigh degres of thermosiable condivion in the cnclosed spuces.
71 is pertineut here to wention thot in these two extremes of
our clin.tie conditions, someé cuison degipr probleimns exist and these

are ithosc o be trckled by an archiicet involved in designing o
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protoiype ior these clim:ates as 1 have sct out to do. These problems
arc ) lxclusion, to = v.ry i b percentore, of soler radiation gain,
(b) _chievine ventilation without necosserily resorting to
mechnnical cevicus,
e’ Lwoidance of Gramzht thoureby, dust ete.

Thoee £re common problems t¢ the two zones. 1t is being assumcd
tht indesigning with these two elimtitus in nind, the project should
bz ~ble Lo provide an acceptable us?bility in the intervening cliuwatic
conditicns,

In trying to make outl o desum it is of interest to know how
the comaon problems can be solvea and attumpts thet have nlready been
made i irdigenous architecture t: solve theun, so that a rational
decigior boged on this knowlodme ean be made with imperceptible [laws,

I shall write separately on the two climatic zones and then
ofifur avdo ies and my achievemceais by way of how I have solved these
P bl in my architecture,

DESIGAS POR HOT Z20NES

Tn 211 tropical and tenperate regions the vadizunt encrgy omitted
by the s hos o pronounced offeet upon the behaviour and durzbility
of constsuetional materials exposed to id.

"o effect of solar radintion crn ov considered in two separate
agbects, thermsl and photo=chemical, theugh in proctice the two effcets
are \luays readdlly separable,

Lolor radiation during its presnge torovugh the atmosphere is
prarbinily tbsorbed, scattered, diffuscd, reflected by 2ir, water-vapour

aust ot eloud.
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Theugh much of the radiation is depleted, a good proportion
renchens e vorth's surfnee as lon wwive padistion and brsg considerable
eifcel on pearby buildinge that cre odjaecent to paved surfaces or
gireie Whwg guch surfaces shouly be avolded in degime fox hot zones.

It should be noted that din theae regions the following factors
privvrily nffeet the desimm for confert of buildings:=- solar radiation,
levils, tamerature varintions \uny nnd aisht) varyine winds, rain

coniitions nnd the distribution of 1land and water.

5052 11 WILTI0N § 1D HTIGHT

Tt hes been nesumed that intensity of sclvr radiation increnscs
with h_oi-hi, 'his effuet is howover not so marked.
HIs™ P LG ISETON:

Hewezrehers based on cxpevience, have stated that inhabitants
of hot "xy climates can work efficiently and heclthily ander conditions
of temoer ture strepses cbove the physiological coumfort level, if
they ooa wleen well and authoriti-s beliove that sleeping comfort is
attainabic at temperaturcs of a5°v along with nn air novement of 50
foet per winute,

This concept of equalization of towperatures ' during the night-
time in cn encloscd shade is atwiinubdle without diffieulty.

Meranl eonductivity, volunetric specific hezt, sclaxr absorp-
tivity, low toemperstures enussivity rnd ocisture absorption cre the
propertice related to the theranl behaviour of uaterisls cnd knowledge
of thuse o i lonyg way in helpin- to uchieve a pood design.

T SUNTROELS The firet linc of hect control 1licze at the surface.
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Since the sueface tesmpercoture of cunlit material will be higher than

that ¢f ~dy, rir movencnte over an oxposed surface will reduce the
extemrl koot impact and ave porticularly beneficicl under hot conditions,
Phe sxchiss v offeet can be inereascd by diluting the radiation over a
larae 2pon by many means of whiecn cormy,iteo swrfuccs is ong. This
offeet T odm at ~ehieving by uwsin -, for my externcl facouee, corrugated
asbestos cuxface.

Thi heat quantity cntoring ¢ building is influenced by the heat
tromandicsicn cf the enclosing walls, yvoofs nnd other exposcd parts of
the builaing.. Thus an effective counter o their absorption of radiation
hent oo go lowr wiy in uwroviding therwl comfort in the stnuctures.

e cection of my wall puel ehows four distinet layers and heat
maverend is much inpeded by malti-layercs ccetions of walls, roof and
other builving seetions., ‘the cection of wy reof truess s~lso shows -
thres awistinet layers with huse spres for aiv cireulation and consequently

the vonuilition of the roof.

TYPEE . ND DLIRLAYS ¢F CONGTICTION

Tor centuries a thermostible concition has been the design pgoal
of puilverp. It hos been found thet building styles ore defined less
by nrtizonel Tyonticrs than by clincte zones., .1lowirnyr for some variation
in loeal toate z2né tradition, the uwrel forms of native habitation
ar: hor: of the environment,

JAne, the proporticn of solid surfrices to openings in the exterior
fagnd 28 Jepends as much on popular psychology #s on climate and the

motoricls used.
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HOT BTV ZCHss 157 = 30% LPTTWLE

In thie zone, the existence of clear skiee due to low humidity
leads to Intense radiation exchansc resulting in ¢xtreme temperature
variviicnys botween day and nicht snd consequently, the. main theme of
desicae in this zone is the exclusicn, io a larpe extent, of solar
radintion . cins,

fiavive babitotions in this zoiuc bave nchivved thermostable
cenaition throughout age by the use of, domes and vaults as roof
shape with aassive structurnl matoririe, Done habitations, like the
trosladytes of flecria and Tunicic, were sunk into the around to
utilise the seils nass as infinite wall thickness.

Yoz bt of construetion dove not ~overn indcor conditions alone:
forme ~ad ghopes also impose strons influcnce. HMossivieshapes are
advant:ios, cubical formo or thouse slichtly elengated towards the
cast=ycot nre most adaptable.

it iz zosumed that the squere, which combines the larsest
praciienl volume with the smell ot ocutside surfacc, has the best ability
of zehi.ving n thermostable conditions, This is viewed now, as being
corrcet for older buildings with annili openings but not for comtemporary
buildin s with flade for laret openings. The thermal impacts on the
intoricr of the building should be computed on a quantilative basis.

Mo atlached figure shows busic forms usable in hot nrid climate,
(see Hzrznm).

fausive wall construction his bocn the nost porular type of

construction in the lot arid zone veczure of ite ability to control
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Ehcranl low yesulting from ites time-ing cbility.

Li Wl wall gongtmuction weszibilitics however, oxist in this
rerion tove WYhen this is used, il iz viowed as replacing the massive
1oad boraim, conatruction with abruetvral wmembers devoted to load

corin e cud ecovired with a gkin {(cur+cin wall,; pecforning the role
of = ilver butween the outeside and the ingide also controlling
the inlil. et air, heat, sound an? odours.
v desisn which ig of suel iioht weicht construction tries to

usa o insulating: matcrial (aebestos! to sandwich =n insulator

{cork cr wooe fibre beards) to Lake the cuter skin, the aim being
that of seki-vings a very high Jderree of thermal comfoct in my
habit~ble cpeces without employing such aulaed elements as sun—-shading
auvic.es.

In hot nrid climateg, even if budldinge are thermally well
adapted, vertilation, proper illuainstion :;v-'ziuf-.nlc;. of lar: and
cedlin, Loivhts also affeet the confort in buildings.

FoOMAL Ve Tl IOk

vach ne the poreibility of using mechnicnl cooling devices
exiots;, »rimual ventilation merms crnr 3till afford hnbitations
sdoguisee confort by way of unxluaisiss, the advantage of natural
air-novoiatit,

RO MUY 2k

My hrgic ddea to a comfartnole habitation space in this area
ig hevin o liyhtwei;ht e¢nclosure with odegquete ventilation et al,

T leeatuent of hot arid zons as deseribed zlready, very much

guits e hwot hamid, zone, with little adjustnents,
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CHPTWR 8

HOTP YT SGI0N

Detodles  nolysig: PTemps Toe rosion is choxacterised by smzll

—

tompruntare vardetion. The sonthly tomperature roanca is 22°F
theoinh the yenre The daily temp voriaticn is only =bout 6°F in
swath T and 130.'" in winter,

SUN: svencr cloudiness aets the intonzity of solar rodiaticn. 14
bhuilds up during the hot part of the day, reducing solar input,
Sewree proportion of diffuse rociztion. Shaded conditions are
2eoedred necrly throuchout the yenr,

WIND . Jwvorore wind veleocity 10 pphe comes from .U, direction both in
the womming: nnd the afternoong. “he layeqe part of night hours
“ad cvoning 8 nxe montly calm or vring only lizht broczes,
Horthernaly winds 2re common fron Cetober throush Farch, Sea
brieze and tyade wind combination wny reach 20 - 30 mph. on summer
L uormecons with stronger winds on hottest days. Utrongeat winds
=y yuner=lly under 50 amph,

THRSETYL TR The avermine yearl, rainfall of sbout 60" comes principally
in mumer months,.

LB EETILITY GNP VL POUR piasalin The wverarse yearly vapour
arecsard is neardy 10mm Hze  Pron July to Uctobur the daily condi-
tizng vece to wvoer 20 m Ay o cituntion whore conditions are hexdly
vt rpteole without o breeze. 25 of the year ie in such an extrencly
vrneo fortzble ranci, o further 500 is stil)l in vepour pressure
nrew where air movements 2re roeguired to resture the feeling of

eoafart,



HOT HURIL CLIM.TE

AMILLY. D D5 INTS

OPEsIYCH 1L WINILS

Motorery distineticn butuoeln well ona oponings discppears,
Venbilntion is needed 855 of the yefire & = % cpocs ventilation is
esguniirl. truecture must be shoeltereo from sun wnd raine 1t must
be shicidud Srom sky radiction =nd lore,
M IE . Wadls heve lesg duwportoncc oore then in any other region,
They «ae vacd primreily fer servonin: from inscets and for their
flixibic wing penctration qualitice rather Yhin s therm:l voreviers.
RUC? - “trangest thermal impret uccur herc. The degign ewphasis
choenooa vr walle to roof. 0 ventilzted double roof is dewireable.
The upoer zoof functioning: as sun sretection, 11 nust be watcr-iischt,
iasul~tud 2ne reflect solor rays. .. wide overhamn: is necussary for
roin rotection and roduction of sy olayc \rain cones ot LSU angle).
FarTirorn. Light heat eapacity wells nree bost for thermel lig may
caug: sl Ml Poeradistion ¢f bBoat and morning condensction, Prevention
of detivicration of maierials by roisture and animile sources is

N CLeut1Y.

JULLNT o JICTE:  Sumbronkers or awcussary becovre of powerful

odintion minly on b = ¢ sides, The nort wnll pets more radiation
impiet A0 sunser thon the south woll,

POTEL 70 B RPN dasenent 1o iuproctical hecause of constant
hi-h bheicity, Ioundation must be rotected from moisture, mold,

fin w3 chee Puildine on hiph stilta provides boetter ventilation in

2ivin vvns nnd eidn cronte shelteved arie below s well.
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hOT ;E1D CLIMATE

Climatc and Pegim Coneiderations

(1) Layout. Juiluing s should be orientated on & @ = W axis,
tha: lers clovationg facing Korth 'ad o oath fo reduce
exposure to the Sun.

(2) .ir Movemoni: Convzelly rooms should be sinsde banked with
windows 1 the borth and Jouth wolls to onsuye adx
mover:al By ample cpuss ventilationu,

(3) Openings- Thooc sz. 1o be medium sizoed.

(4) Walls: buth extcenal and lnternal wells chould massive

(8) Heofs. showle Yo heavy with subtantial themmcl capacity with
sdving & 2w Yo of at least € hours.

(6) Outdooy Slocpin.: Hetwean the months of ril and May, the
elimnte 1z usvnlly such that pecple prefer sleeping in

the cane ratice and versndahs could be provided for this.,
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CLINATE

HOUSTHG 1iYCUT

SHELTER LAYOUT

SITE SELECTICH: COn VE - B

portions preferyr. <, where cocl air flow efféet can

Slope exposures, lower
be utilized and cocnurolled. High attitudes ana locea~-

tions with evavorolive poesgibilities are advantageous.

HOUSE TYPES:

adjoining houses, row houses and group arrangzements’

Compact 'patio' house type is preferred,

(all continous in E = ¥ axis) which tend to create a
velume effect are advantagecus. Jigh massive buildings

are vreferable.

TOWN STRUCTUR Mz 'the wnlls of houses and garuens

should pravidc shode to cutdoer living arezxs, similar

to the effect of horizontel 'cpgerate' devices. Unit

dwellings or zroups should create patic=like sreas.

(o)

Concentraticn is é:arireble. The town structure should

thus reict 24cinst kont with a shaded and derse layout.

o0

GENERLL ARRANGEMENT:

the objectives therefore, clesed building nrrengements

Eeat loss rather then gain is
around green areas are preferable utilizing evaporative
cooling effect and night out going radiction losses.
Lythosphere arrangements are hers 2popdicable ie. sub-
terrancan utilization. High ceilings are not necessary.
Cutdoor sleeping possibilites should be considered,

FUBLIC SPAC.G* Thoro sheuld be a elose conticcticn

)

c
bdtween public syascs and residentisl areas. Hzlf and
full shade protcetion ie desirable, paved surfeces

shculd be avoid.d, poole of watcer arc beneficia

Flu:l:

advantiages.

Inward looking laycut can benefit from microclimatic
Walled=in house arransement can benefit from
cool eir pool &ffect.

Singlc flocr and & convenient plan

with cconomy of movement aveids heat grzine Eveporative
pesgibilities should be utilized, Heat prolucing spoces

should be placed on west ®ildc to baffle sun impact.

LANDSCIFE:

concentration of plani and grass covered arsis in the

as vezetation is generally sperse,

mennar of an 'oszzig' is desirable.

FORIM; VOLUME:
somewhat elongeted on E - W axis,
1¢1.3.
have minimum solar projection.

Compact shapes arc prefercble yet
The optimur shape is

Volume effect is important. Building forms should
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BUUSING LAYOUT

YEGET-TI0N:

Vesetsticl. is desirzble both ag =

radiotion cbserbent surfeee end for its svaperoiive

andi shade sivinrs 3

-

=uurties,

" -

Ticop reoom arrangements canl o

LT

L

r32d a8 a
cunking contrast to intensc cutdoor nont. Use of low
enusgurity "cool® cclours reducses heat reflection on
interior surfaces. Conncction with patic arcas ﬁmm.w

cooling affect on ndjacent spacas

GENERSL 0BJHCTTIVS Is THE HUT ARID REGIOH: . . .
-Reduce heat producticn, Heduce and promote loss of 2 N
.. radiation. Reducs ccaduction gain. Promote cvoporation ; :
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BUTLIING RLEMENTS

CECMINGS ALD WINLDOWS: Relavively small openings reduce intense

radistion.s Windows should be shiclded ffor direct radiation, and
#et high to proteet from arowld padiation. Openings should be
vight-closing ns protection acinst high durnal heat, Extermal
ehrgdes are prefered. Upcniare should he located on 8, N and , to

n lesser degrec, on B sides,

VaLLG . Valls of aaytime living avcers ehould be of heat-shoring
maieriale, Walls of night usce roomes of matorials with light heat
cnpucity. E rnd W walls should preforably be shaced., High - 1f

rcflective qualities are dogirable for both thermal and sclar

ri-tiation.

ROCF: Generally hent stora.e insulation is best, vhich was the
fiywheel effcet of osutgoing radintion for daily heat bnlance.
Mowever, a shaded ventilated roof is 2lso applicable, primarily
vor night-use rooms. Water spray or nool on rcof is offccetive,
Dign solar refleetivity is 2 busic roquircment, enussivity is

gsgcntinl long=wave roadiation,

MATORE1LLS:  Insolation index is L ¢ requirad insulation value
redotive to 5§ f8: B = 1,13 W = 1.2: 8 = 1,0 voof 1.6, 0 Righ heat
copreity walls arc essential, Mecessary time laws for internal
heat baluance are E - QO hours; 5 - 10 heurs. W = 10 hours N = 10

hours ¢r no lags; Hoof - 12 hours.

SILDING DEVICES: Devices should be separated from ¢tructure and

cxpoged to wind conncetion,

VOIINTIONs BASEMENT: Lythosphere type of houses are applicable in

this zone,
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SOAUTO = CLINATIC INFORMATIUN

vokoto, & town which falls into the arens zoned as the hot and
ey yopdon in world gecgraphy was chosen as 67 exiople of the hot and
fry locntion for my project, ke climatie data is expeeted to help
in ecungidering the best woy to econtain the problems of solar heat in
wy project if it dg to be gited in = leeation of similar elipatic
problons,

CLIMLTIC B Th

— -

1
Temporaturc: . "
uaily range (2verag:e) 26°F or more, May ¢xceed LO'F,
T : ] " 4 nnt
Doy time air temperature dp tc 100°F or more
Hight=time temperature ¢ usually =bove skin temperature of human

| body. Harmer pteriud: T3 - 'f‘j‘)f“; cooler
period: 50 - 65 F

. : P& . . O
dnoual renge 20 = 30°F, &t tropies may cxceed 30°F
i
£y temperature ! Tupends on dust in sky; when cloar below
oir towperature

Pemility Tz = 1% mb: In rainy scosong upte 20mb.,

Yepour pressure abesolute
humidity relative hunidity

-

110 - 5 oe

Dednlalls Jnmuz) radinfall

S

slisht and varizble. less than 10* (30cm)

Gikher clhisracter’stics
" roinfnll

——

Flasu storme in which up to 2" (Sem) may
fall vecur cccassionally.

i |

Ehy conditionss:
aernl appearancs

Veoour in sky may be replaced by dust, thea
shyd porticulazrely towards horizon, bright,
fn sendetorns, sky darkened by duet.

o1l moisture Growund very dry., Llries ropidly after any

wiin, Ywaterable decep or nun-cxisteng,

S I I




kS

[T e e——

Cimm? ewnciticns seneral Little ve otation: sround ana rocks,

Lwluronee briown cr rod,
AT wwovenent vind usually hot or warn, risk cf

wherlwinue or tornsdocs stiller at
ni; ht than in daytine.

. .-

o r——

Cther charretoristics "L L osun temperature sng apid cooling
“t riht uay enusc matorinls to erack

e break up,

e — — e —— - —
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CHAVTER 9

ARCHITVCVEE QOF THE PROJECT
irchitecture has becn broadly defined as the organisation of
spledy in a coordinated form; to serve a particular purpose for
whiich the design was comceived. In doing this, & volume is enclosed
oy u floor, a wall and a ruof,
This is basically my idea of architucture - simply solutions
t0 2lmost any probleml
Like was aforementioned, to sepanise a space tcochitecturally,
threc concepts working in combination, These concepts (once again),
ares
(1) Characteristic of site. This will leay to a special form.
(2) Physical form is 2 dizoet result of cptimel organisation
of netivities in aprco
(3) architects attempi to accomodate the programme in a
predetermine: spzidinl (urm.
In arriving at my deesigm, three mejor considerations were made.
(1) Climatic considerction
(2) Production and eroction considerations

(3) HMilitary considerations.

CLIlL FI0 CORCIEZER.TIONS
Fy project is intendlod tc be nole to adupt to the elimatic
sitwition of the two broalcss elimutic repions in Hipgeria nemely:
HOT HUMIL CLIMATE and
HOT wRID CLIMATE,
In these climates, some moajor problems are to be solved in

weeisming for them namely:
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HCT ARID RIGION:

Reduction of heat preduction

L

Heduction and promoticn of loss of radiation

Heduecticn of lhieat conduection ;nin

Promotion of cvaporalicn by say use of fountains, pools ete.

HOT HUMID KUGI1O0L:

= Reduection of heat jproduction

= deduction «f rpadiztion nin

- Discourase ovaporation,

In attempting to desi;m a protoiype for the climatic zones
¢onbined the architcet has to engsure that a good compromise is
arrived at. (To do this, scquaintance with how traditional architoc—
ture has sulved thesc problen is very cssential. (Uce chapter 7 on
.. laptability).

In summary, traditional architceture and infact mudern
designers and regearcners lLiive arrived at the conclusion that a
1143 = 1.7 ratio of shape provides the best soalution in hot arid
rasion.

In the Hot humid zone,; [recly clongeted buildings are mest
suitable.

in all thus, a roectangular plan mostly adapts best to the
climotus.

PRODUCTION LND ERECTION

In a project of this sort whoere the architeet provides the
design brief, Le strives for high standard in terms cf quality,
curability, low maintenance cost cte.

Te achicve the above, 1 have used a prefebrication system
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which I feel will ensure that the army finances for such projecte
are mwore utilised as
- more skilled Iabour is employed
- Ingineering manpower is topped
~ Contractual gains nade Dy eivilian contractors will be
ninimised,
- Standardization of components will save & lot of wastage
- There will be reduction in maintenance cost.
In designing a prefobricated structure the following
abjectives form the desigm bage:
- Simple and quick to orect on site
-~ Ideal for tramsportation (not susceptible to damage, well
stacked, light, conveyable by available vehiclcs ete).
- Contains an economical number of different components,
- Meets the functionnl requirement of structure and rcof fully.

Prefabrication system,

Puggible re-use.

in ochieving the above ains cannct be desiymed with complicated
shapes and forms. The simplest of forms arc the most acceptable
in such systems such forms be:ng mainly rectangles, squares and
sclaomly trizngles.

Thig lipitation is browdly reflected in my architecture,

MILITARY CONSIDERATION
Filitary considerationg hove played w big role in influencing
my architecture. Basieally the architecture of the "Parade Ground"
which is rectanpmlar, directly or indirectly affects the architec-

turc of structures in most militory institutions.
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Ctructures either run along cr perpendicular to the
yorade gpound and are mostly conforming to its dictates plan-wise,

The military life is moet uncomplicated and we as scldiers,
are trained to be open and stradght in our deslings. This idea is
reflected in our architecturc which is of the basic form sguare or
rectangle.

I was thug faced in this wise with the problem of accomodating
my programme in an salready prodeteruined form,

Generally there the aguare and the rectangle showed up as the
a8t acceptable of forms for my project.

To therefore, arrive at an architecture that can offcr an
areeable solution for the tw: climates whilst working within the
above enumerated limitetions, 2n! 2t the sametime not having the
functions scattered like droppings, 1 had to ensure that related
functiocns were tied tomether. This I achicved by using cxtensively,
COULTY/LRDS.

This idea of courtyards from climatological bearing, has its
ncdvantages nmongst which are:

(1) Ficro-climatic effects which influencc the airflow in adjacent
SpPaAcCs,

(2) wWith the courtyards, openings can be, depending on the courtyard
trontient, placed on the westorn facade.

(3) 7The courtyard can be treated, in an impressive manner, to

bicome the beut space within a complex.nnd can then be used as a

mint park ete.
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CHLYTER 10

WHY FREFABRICATION

The infanicy arm of the Nigcerian army and infact of any
arry is essentially a very mcbhile oam necding speed in 2ll its
decling,

The mobile nature of this ~2rm of the army implics having
items of movable naturc.

In designing for training, considefation was given to the fact
thol o training camp site enn be 1ifted from one gite to another
for many reascons of which one is the utilisation of some gualities
5 o terrain that is within an ccunomic distance from an existing
gitu,.

With this in mind, it became eassential, if the project will
be viable and of good use to the .rmy, to have mcbility in mind
while designing a project <f the sort,

Such mobility can be achi-ved by structures that are zble to
site with minimal work like in excavation, and then the building
beins able to offer shelter in the earlievst time possible.

This in essence calls for trefabrication and thats what I

have dcne - prefabricating all the elements for my project.

UCOLLD=d EYHTEM
This is the namne of my prefoabrication system.
Ucolad-J system uses light stecl frame to which prefabricated
ciadding elements are fixed.
DIMENSIONLL CCORDINATION
The structural grid is Lm x Lo with stanchions located at any

intcesection of the sgquare grid nnd where the intersections are within
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usnble spacee, the location of stuanchions are relegated only to
the periphery walls.

Supplementary structural ;rid of 2m x 2m and 1Tm x 1m are
provided for Yo avoid m jumps wherc such size of space will be
wasicful,

Partitions are locatud en ctructural grid or centrally between
Jrid line,

The cladding elements are leeated between the stanchions flanges
to cnable flushing f stanchion cover picee with external facing
of the panel,

HRIGHT

Floor to ceiling height is 2.9m for spans upto 8m. and L,.Sn,
and 6m for spans upto 12m,
CTEL FRAME

The clements are I - scectjon stanchion, wall balancer and
threshold ¢lement.
SOLECHION :

hormally 8cm square I - section steel. Stanchion cap
vlates are drilled to receive onds of wall balancer, and threshold
viements and the roof truss.

"LOOR BEAMS

ire of precast reinforeed concerete 199em in length. Slotted
into the 1 - section and rosting on the internal supports at 2m
contres.  Intermediate beams are connected to the beams in the
stanchion gaps. The Floor beoms are 10em in depth.

WALl ¥ NEL (EXTERNAL CLADDING ..MD FLRTITION). Made up of double
gkin I cm nsbestue shects sandwiching a 3em insulating wood chip

bourds for the panels for the hot humid eliwate. The panels for
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hot dry climate comprise Lem Jcuble skin asbestus sheets sand-
wiching 6§ em f insulatin: woodchip brards. External face of wach
venel is corrugated,

DLATITION:  Consist °f 2em double ekin absestos sheet sandwiching
Jen of insulating uuohchips poard,

.'J:hc wall pancls are prefebricated oeceording tu the size of the
syructure and three types <. . -:¢ iz with docr, second with window
spage the third with none.

ROOF THUSS

This is made up »f lizcht steel angles bolted to two steel
choomelg st the end with stecl ﬁhcles ag ties,

The channels have bolt holes for connection with adjacent trusses.
RMOUNDLGTION: HMade of reinforbed precast concrete 1:2:4 mix, Fashioned
40 be fuoting to stanchions. Has a 30 x 30 x 4O shaft with a 20
% Y0 x 50 base to act as weigﬁt.épreﬁd and prevention sgainst
ground water disturb;nces and rain water scepage disturbance.
STANCHIONS: Normally I-section steel, normally Sem x 8cm with steel
plos: welded tu the head nnd lox ~f the stanchions with bolt spaces
to receive ends of wall balancers and roeof truss.

TPTLING: Consists of specinl design chenncl drillec at the head
réccive wire hooks which are tiled te the roof beams and trusses.

An insulating cciling board ->f polystyrene foam is supended from the
channel. The whole underface ig covered by plastic strip,

This is a product of Cencral Metal Froduet Limited and in view
of the fuct that it is eisy and fast to assewble, and well insulated,

T adopt it as my ceiling item.



53

CHAPTER 11
ROOK. DESIGN
The design of individual rcoms or buildings is determined to
a large extent by their internal functiocral requiremcnts.
5ICN METHOD: The first step in making a design for either a
building or each room within or building is tc establish the design
criteria or the functional rcquirements which the building must
sztisfy in order to operate smocthly. 1t then takes tweo particular
ugeful tools to transform the functional requirements into a
buirlding design.
(2a) RELATIONSHIP DI./GRaM: Tach room within a building or item
within a room is given a diasrammatic shape. Thes shapes are then
positioned relative to one another in accordance with the design
riteria, The arrangement most nearly satisfying the criteria
then forms the bases for making a floor plan
(b) The second design tuol is a device known as a building module
which is a grid whose coordinate spacing relates to common dimensions
used in design and cunstruction. By positioning walls, doors and
windows on gridlines of the mcdule the design can be retionalised
waking the eventual construction simpler,

Fy ccordinate spacing is 2,0m as my major grid this being
bagsed on the basic human scnle as the unly parameter = I think = of
¢ssessing rom space requirements for soldiers. This is in line with
the incomplex nature cf the scldier.

& structural grid of [.Om ie in use too aa this is viewed as

the least spacing allowable for the structure 1 am using - light
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steels, 1 am making provision for a 1m grid as this will help in
fuocilitating the placement of the prefabricated compnents into the
zbric of the building when this is eithef in excess or smaller than
the Lm grid. This also agrees with the main prefabrication length

nf the wall panels.

TTET HUMAN MOVEFENT:  The flow of human users in the site can simply
be described thus:

~ Users cross the Gate housc and arrive at the vehicular bay in
front of the mess unit and administrative building.

Depending on the cadre of the person and his objectives, he
cithoer gues into the adminisirative area, the mess unit or detours
to enter the accomodation units.

isccess to car parking facilites is left open only to trainers
anad ?ther officers. The trainces are supposed to be on training
wilhout cars,

sn open area between their buildings and the access road
however, cpnld provide this catcgory of users with parking facility
if the case su demands.

necess to all accomudation units is by foot,

The users could use the eollector road out of the site.

THE ULITS
ADUCATION
This unit caters for 2ll the academics that happen in the site.
The classromm is provided to enable the teaching of the theories of

military doctrines, of war et al,
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The library affords the camp opportunity to store military annals,
publications and for rcadin- these publications. This is very
neccgsary ag our tactics can be fashioned after the analysis of
already used tactics,

It also provides for weapons demonstration. The use of this
spece is to ascertain that all trainees are very conversant with
the handling of all equipmente aveilable to them. The unit also
hns the communications room which forms an electronic link between
the camp and all other military set-ups.

in assembly area is particularly vital in military institutions,
T have linked the assembly arca of this projeet to the education
unit as it is the area mostly in need of such a facility.

The assembly area which 1 call the form-up-place, is also
aimed as serving the purpose of asseﬁhly in case a high ranking
vificials visits the locaticn.

AUCCNMODLTION UNITS

There are principally three accomoudation units.
(n) ¥Fur traineces
(u) PFor transit officer displaced from hotels
(¢) Fer traincrs.

TRATNIERS UNIT

This ie desipned to provide, for every threec bedrooms, a
teilet facility.

There is a bit of spuce aver difference in these room., This
is sc, to satisfy the hierachical inclination of trainees who

~re supposed to be non-commissioned officers as it is these people



56

th:t actually exhibit the hicrarchy for which the army or military
seems Yo be very popular.

In all designs of the accomodation units, efforts were made
to avsid the placeme;; of windows on the western side of the structure.
"hiz been in an effort t avert direct sunlight into rooms and also
Lo aveid to an acceptable limit the use of any sun-shading devices,

In courtyards which provide shade however, windcws could be
placcd dén the western facade,

The coverall idea of providing single rooms for trainces
irvelved in this kind of training could be viewed as distasteful

and in bad faith by a&me people arguing that it will make them
ungerious soldiers.

This in no way should be so becouse; (1) The toughening of
n goldier comes from the troining he undergoes and not from where
he sleeps or on what he sleeps.

(2) The'basic diffefence botween & soldier and & eivilisn 1s the
wiiform and the trainimg the soldier pgets su, trying to reduce a
aoldicr to & little above a beast in the forest is viewed as
unfortunate by me aad go I am providing such amenities for these
pzople who have biven up their lives for our nati#n.

TR BCIT OFFICERS

These people are net invelved in the training schedule. 1
have however, brought them into the camp, to (1) discourage their
JVLr exposure to curlian lifc as this results in slackened discipline
(2) To save cost of keeping them in hotels 8o that the fund could

bo channelled to more paying military ventures.
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(3) Cut short the notion of plenty that one imbibes while staying
in « kotel end to bring to pay for some of their consumed items
by way of, say mess bills.

In arriving at the space allotted them, I took into considera-
tion what they are provided with in hotels = gelf-contained bedrooms.

I decided to provide thom with a living area and bedroom of
minimum arcas, with toilet facility for each living unit,

These units are not supposed to provide permanent secomodation
for these officers,

TULIMNERS

This class of users are in two categories - the officers and
the non-commissioned officers.

In the case of the non=commisgioned ([lirare %o 0377 abe
the same accomodation type with the trainees but depending on their
ronk, they could get upto a thrué bed space unit that is one group
of the design.

Ir the case of the officers, they have basically a two bed=-
room unit which can be expanded to three bedroom unit by merely
{ixing up space according tc the provision 1 have made. The unit
will have also a kitchen facility.

This is so because all other users are nun-permanént occupants
whilst these officers have the training schools as their main
military units.

it this stage of the design, I am making use of: (1) 201
men as traineces (2) 20 men as trainers (3) 50 men as transit

officers.
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If a stage is attaincd when the case of hotul.accomodation
Tor officirs is totally phased out and all transit officers are
accomodated in say barracks, a problem then arises on what to do
with thelr accomodatlon units in my camp. The problem is tackled
thuss The strength of users is inercased which implics incPease
in trainers strength too.

Trainers are then allocated éccomodation according to marital
atatus. Single officers will s5till use the accomodation for
transit officers.

The remaining étrﬁcfﬁrés, if any, afe deﬁountud and either
stored for repairs or shifted to other militery sct-ups that
require such components for their structures.

THR TEMPORARY STORAGE FOR COMPONENTS

This is almost the most important structure in the site
ag it is the first to be erceted and then used to sture components
which are used fofléfection of structures. o

Designed and constructed along the idea of the whole structures,
thiig is specially handled tu adogquately exitlude rain and dampnegs

around i1t,

<NCILLILRY FACTLITIES

Mo supplemeﬂt use of the main strcture and the general
cumfort in the site, some facilities are provided., Ameongst these
iz the laundry. :

48 users will be fully enpaged in the 16 week duration of

their stay, they require 2 general laundry if smariness by bearing
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is still to be expected of them.

The laundry also surves the trainers and transit officers.

Amongst the provisions in this general laundry are: lobby,
Jdirty linen,rvom, store, chan ines room, toilets, washing room,
lrying area, ironing rocom an'l colleeticn room,

THE MESS UNIT

In all institutions the mess unit (eatering) experiences the
sreeteat number of ped ple cumilatively in a day. It therefore has
the capacity of accepting noise ¢t al., Generally, the mess unit
includes the dining and the b r and the kitchens.

1 have decided to include the indoor games and shopping
fucility in the mess unit to mass togcther the noise generating
SPACUS,

This being this major concentration arca on the averase, I
have decided to make it directly accessible from the outside for
vigitors, and to tie it to the accomodation units well enoush to
foecilitate linkage beteween thc two areas.

ADMIRTSTRATIVE BUILDIKG

Thie is the organisationcl core of the camp. It has basically
the offices and the planning/conference room.

1 have decided to inclule the arms and quartermaster jitems
gtore in this building so as to enable the commandant, whose window
gscans the two allocated spaces, to have a complete surveillance of
themr ne they have become very stragegic locations.

The elinic is also included in this complex so as to utilise
the intimidating stance of the commandant and officers within the

complex to elieit the quiet that is necded in a elinic,
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This clinic is also supposed to provide admissicn
opportunities for six persons. This became imperative as the
projcct could be sited far away from a major medical institution,
People thus should be afforded chance to recover from some
ailments before adequate medical care will be given them.

SHOPPING:

Military institutions have been known to give ‘birth' to
morket scenes which eventually got nicknamed tce 'mammy markéts’,

These markets in almost all cases are roughly run in ramshackle
sheds and most often in opun air,

Their presence threatens the very institutions that gave them
life as they most often get out of size and thus give an immilitary
otmosphere to a military institution,

Till of recent, it was known that wives of soldiers bring
cbout these mammy markets'. The recent incursion into such a
"priviledge” by civilian putty traders threatens even the base of
the military as a lot of nefarious activities, which will be
difficult to put in check cculd be perpertrated (not necessarily
robery) e

However, 'mammy markets' come up where there are wives,

Unfortunately, there will be ne wives in my planned project
ag it will be strictly military and for training purpcses.

Providing a shopping centre (no matter the size), which is
organised and run by soldicrs detailed fur that, will help alleviate
some purchasing needs of the camp users and also make for the
atmosphere to remain militory.

It will alse help discourgge the chances of these "satelite
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morkets" springing up around the site.

CHAPTER 12

CCHEDULE OF ACCOMODATION _ND SPACE REQUIREMENTS

To ascertain the spaces nueted in my kind of project,
reacarch into an existing similor project becomes imperative.
Unfertunately the projects that exist are either below the
scope of my project or much morce wider in scope. 1 was however
compelled to research into the space requircments and utilization
in the two cases suv as to arrive at a space alloeation, which
to my judgement is rational, This f ecourse will not be an
cxcellent decision.

In conductine the research however, the following sequence
wog uscd: -
(1) Tracing the demand end utilization pattern thereby formulating
a flow diagram for the project.
(2) Researchins into uscrs behavioral pattern so as to ascertain
how the placement of functiuns will be most justified,
(3) ©FEstablishing design mo'els on proposals from which the
fequired areas will be calculated,
(4) calculating the scrvice capacity of each building

(a) DEMAND PATTERN: The ucmand pattern for the varicus

gcrvices catered for in the institutions.can be viewed in terms
of type of trainings and other activities to be carried out in the
site. Evidence shows that pattens of use arc affected by the

foallowiny: variables:
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(1) Organisation of space.
(2) Duration and time of use
(3) Hierachical ideas of the military

Tc achieve my design roals, I have made some compromise
particularly in regards to the idea of Hierarchy.

In trying to provide fur officers tu be displaced from hotels,
I have assumed an average of fifty for all the locations. Some
locations obviously have a bijsor number than this whilst the
apposite is still tmme for .ther locations,

(b) BEHAVIORAL PATTERN:

In such a progect as mine, the behavdours of users is mostly
affceted. Being cut off, so to say, from the relaxing atmosphere
of the barracks etc, these uscrs have a circular type of life stylet
‘nke up; zo to the mess, gu for ireaining return to vase, go to
the mess againg sleep.

In this regard the mees tnd the hom (accomodation) become
the main consideration,

Cenerally, misdemeanours can be discerned from these users
as they are mostly tense. They could also become noisy. In view
of this, areas like the elinie which requires quiet is placed
nenr to the commandant whose posture is most intimidating and therefore
<ffective in eliciting the ruquired discipline no matter one's
discomfort.

(¢) LESICN MOIELS: Three spacc types are conspicuously discerned
in military institutions of my type

(1) The working part i.c. mess and administrative block

(2) The accumodation units

(3) The teaching cum training facilities,
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The accomodation airea is most densely populated and adequate
consideration in terms of internal and external spaces must be
given,

The training area is most sparsely used but the tie-ups to
it implies large space arca,

() SERVICE CAP.CITY:

The gervice cnpacity of ench building is determined primarily
by the capacity of working start and users and also by the equip-
ments, supply and available space. In ascertaining the number
of staff, 1 took an averaze of the number of staff used in the
suiveyed institutions and sylogistically related the average to

the anticipated population of my camp,

SPiLCE .ALLOCATION
RECREL.TION:
INDOOR gamess 2.0 mg/pcrsun
iLssume averagme attendance of 18%
= 50 people,
Space area = 100 m2.
CUTEOOR games

Badminton (2 courts) 11.6 x 2 e = 23:2 2

Lawn tennis (2 courts) 1.1 x 2 m2 = 22.2 m2

Volley ball (2 courts) 15.6 x 2 m2

i

3.6 m° = 77 o,
Viewing or relaxation arca around the courts 1 m2/poraun.

ssmaming a maximum of 100 peornle. =

= 100 m2

Total area = 177 m2.
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MIS5.
Dinirg 1.5 m2/ person
issuwe T1% attendance ot unce at peak hour
= 192 persons. (106 perscns for troinees)
= 288 o’ (Two dinin: aress for officers and for trainees)
B.XR? 0.7 m2/peruun
Assume S0¥ at any point in time.
= 137 perscns
= 96 m2
(teilets, circulation, scrvery etc)
B.RB.FRS SHED
8.0 msza.:.r
providing for 6 bay.
= 1B ln2
SHOP 80 m°
SroME 32 m°
LoRn~"Y 1,8 m2
KITCHEN LO% of total dining area 11§ m2.

DILKGING AREA (Cubicles, circulation, services) LO we

MAFRI.LS STORE = 96 m2

OU'DOOR PREP;RATION = 80 m°
SINCULLTION = 368 n°
Courtyard = 324 m{'.

TOTAL = 1457



TDUCLTION UNIT

Classroom = 96 m2

Library and Magazine room = 72 m2
VI PONS DEMOHSTRATION HaiLL = 96 m2

R 2
Ixchange and Thi series roJas 60 m

SIRVICES - 2l
Courtyard and circulation 190 m2
538 m2
AINIETEATION:
Clinic = 160 e
Conference = 72 m?'
Gffices - 20l
Qr stores = 80 we
arms stourcs = 1,8 M2
Circulation = 152 m2
dervices (reception, toilets ete) 80 mz
Courtyard - 268 n°
TOTAL 1081 In2
SHWCURITY
Prisoners room 12 m2
Sexrvices 12. 12.5 m2
General rest room 14 m2
Guard room 4 2
Lobby L m2

Total W65 W
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LAUNDRY ¢ Collection 12 m
Lobby 6 n°
Nirty linen 16 m2
Store 16 o
Circulation y 32 m2
Chenging 6 m°
Viashing 2L m2
cervices 6 n°

Ironing 16 m2
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CHAPTER 13

BUILDING CONSTRUCTION

Considering the general orientation of soldiers, buildings for the
army should be of high standards in terms of QUALITY, LCW MAINTENANCE
COST, DURABILITY ete.

Tunctionality could override aesthetics in military designs. This
does not however suggest the acceptability of drab aesthetics,.

The "adaptable units for the Nigerian Army" consists, structurally,
of frame and wall panels, It has pad foundation onto which is sorecwed
the steel T-section stanction.

The roof is made of a specially designed light steel truss bolted
to the upper end of the stanction and covered with aluminivm roofing
shect,

The frame being in place, the external wall panels are placed and
the space so formed is then partitioned by partitioning patel.

The different components of my prefabrication are here discussed,

Foundation: Precast concrete pad foundation is used as only
point load weight transmission is expected from the super structure.

The reinforcing rods of the pad are projected to serve as bolts to
the column steel plate with alrcady drilled holes to accept the rods,

The pads are two types: that for everagely uniform terrain and that
for non-uniform tcrrain,

These are basically the same excepting that that for the non-uniform

terrain is bigger and hecavier.

FIXING: To fix the foundation pad, a squzre hole is dug up to a size

that can take the pads lateral side and an adult man's hand,
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Cement mortar is firstly pourcd into the space to the required
level ond a prefabricated stecl anchor (see list of prefsbricated
components) is placed at the four sides of the hole, well embedded into
th¢ mortar. L

On hardening, the pad is either manually (if that for uniform terrain)
or mechanically (for non-uniform terrain), placed into the hole and with
knote, the foundation pad 1s tightly secured to the steel anchor by utili-
sing the reinforcing rods projeeting from the sidees of the pad. The

rods slot into a cut in the anchor.
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In 2 non-uniform tefrain, the foundation is rnised, by means of
bolted steel channels which are adjustible in height with an I-section
as base, The channels also form an T-scdtion,

A steel channel is placed atop the channel I-section column to act
as ties to other columns all of which are 2lsc tied together by bracing._

On this substructrpe frame work the superstructure is erected with
the channel ties providing surfaces to which the floor slabs are placed.

In the case when my project is to have a permanent site, raft

foundation will be adopted,
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FLOORS.

In the case when my project is to be at a permanent site, as
aforementioned raft founiztion will be used and this will serve as
floor surface which will then be smoosthened and covered dircetly with
PYC tiles.

If my project is to follew the main idea on which it was conceived
i.¢s the pobility of the uscrs, then the fullowing is to be the floor
situation:

Two types of concrete floor slubs are prefabricated - one which
runs along the periphery of the structurce and that which covers the
inner areas. all of which arc 60um thick.and prefabricated in a 50 cm
*x 99,5 em broad dimension.

The peripheral slabs have a 5 em x 10 cm recess at one of the ends.
These recess form column pockets where columns fit in during assembly.

The slabs are asscumbled with 1 em tolerance space which also
scrve as expansiocn jomnts. These joints arc filled up with any
suitable realent and then the slab covered up with FVC tiles, after
o domp proofing material has been placed.

The lower side of the slab bears directly on frave or laterite
hard ccre tamped into the e¢arth at the initial pouring ° »=tasn.

T+ *top of the hard core can be blinded by using; sand or ash,.

Generally my floor slab surface ig always 100 mm above the
finicghed fleoor tu counter rain splashes penetrating the building.,
V1,001 BELM

This is of precast concrete. It is brought to and assembled
on site.

1t slots into the flange-web space of the I-section stanchion

to which it is also bolted,
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Lirectly on top of this bezrs the flcor slabs which are
botted to it,
WALLS

Due to the rvle of ezxclusion of radiation gain which
the external wall panels are supposed to play, they are corrugated
1o the cutside and plain t. the inside. The partition panels
arc plain on both sides.

The panels are made of twoe sheets of abBbestos to the external
face and o sheet tu the inside. The first external sheet is
corrugated and glued to the inner sheet.

These sheets sandwich panels of weod fibre buards which
arc insulating materials. These together provide adequate counter
to radiation gain. To the unils of the panels arc timber swbuds

which facilitate screwing to stcel clips and then to the stanchion.

neors

i system of bolted light steel components consisting of two
channels, and six angles are bolted together to form a flat topped
ruef trues.

To achieve a piteh for the roofing, a channel, to which another
channel serving as purlin is bolted, is cunnected to the top chord
of the truss using a specially designed steel component. (see '~
letaile).

Jluminum sheets prefabricated in 1.2m x 2.2m size is used.
This ensures adequate overlap of sheets.

Hooks econnected to the purlins are used to keepthe roofing
sheets in place.

« well insulated ceiling type mamufactured by the General

Jotal Froduct under the production name of SECCOLFX 10-E is
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“2o,ted because of lightness and the aesthetics it affords the

interior.

OPERINGE 3
Doorss  Flush doors are used for most of the doors except for main
entrrmecs to some functions which are of glass panels.

Deors should be utilisec os they provide low level ventilation
n:ccssary in hottes arces wad also they aid lighting.
Windows:

/djustable lowrewindows are used for the following reasons:
(1) They are cheap
(?) 1t gives variable ventilation upte 10063 :%is suits the ~limatin
roquirements of the zones. for whilst the hot himid gone will need
2 completely open space, the hot arid zone will demand minimal
apening s.
ANCTLLILERY COMPONENTE

smongst these are the wall balancers, threshold components ete.
dalancer: a light steel angle specially desipgned to project over
axternal wall pancls covering their top, and dropping down to keep
the walls iu pesition,

The balancer is bulted tc the lower end of the truss. Thesa
also serve as roof beam
"hresheld: This is a speeinl light steel component into which the
wall panels €it and arc bolted.

It is used to keep both the upper and lower end cof partiiton
w:lle in place It is boulted t¢ the floor slab and als> hooked to the

turss.
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CHAPTER 14
SERVICES
WATE! SUVPLY s
Like is my intention to save cost with my project, a judicious
use of waterwill algo epaance the save in cost. In this view, less
conguming water facilities used are:
- showers which use §0litres to the 150 litres used i):,r baths
- Low level W.C, sulites thes are though, Bot more economical
thon the high level WC suites water-worse but they are mere aesthi-
tical aml less psycholopically disturbing.
~ Leakajes of pipes must be discorugaed.
Watepscurces
Jt is anticipated that vherever Bhe project is sited, it will
be cleose to municipally treated pipe borne water.
In the ease when there is noe pipeborne water available, water
jyunips are used in drawing wator from any water source available,
intu a temporary treatment tank where it is treated by the
ailition of chemicals and using: scndimentation systen.
The treated water is then pumpec to an overhcad tank siting on
steel stanchions fwom where the watoer is distributed to the site,
Run-offs from roofs are channeled away from the walls to discourage
mepisture cncrcachment, The mm off in the courtyard f-cing facades are

dirceted into the courtyard to help in creating greenery.

W .STE DISPOSAL
It is again supposed that wastes trom theproject site will be

connected to the manicipal waste drainage when such a facility is not
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more than 20m from the site periphery.

veptic tanks which is a very common way of suwage treatment,
iz most preferrcd.

The septie tanks in aliitcn to serving as storage for effluent,
2180 surv; as the first stag: of scewagc treatment by breaking down
g:13d matter by bactericlogis action,

The effluent from the septic tank should be dischargel into a
sonkeway-pit at least 15m from the nearcst building.,

The sludge from the septic tanks should be removed periodically

overy 3 = 5 years and buried or composted.
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CHLYTER 15
FIRE PROTIOTION OF BUILDING

The matter of fire protecticn may be best considered by dealing
seperately with the effeet of fire on the following,

Firet: on individual building metorials, seernidly, on composite
building elements, thimily, by regarding the structure as a whole

{* ~wther with such asweete as means f egeage feom a burning building
anl aceess for firemen) and finally by tho position of buildings
rolevent to each other.

. necegsary preliminory to the study of fire protection is to
understand how materials burn nnd why fire spread. Before z material
can be ignited, the temperature of its surface must be so high that
themal decompositiun vecurs, accompaniced by the evolution of
cumbustible gases. If at this stage a sparkecr othesimlar
sources of heat ignite these ases, the material stats to burn,
Subscqeuntly, balance of heat is generated by the inital inmition
and that lost by conduction and rndiation to surrounding materials

Building materils are gunurally subjeet to test fur non-
combustibility., In addition, this standard specifics a flame-~spread
tust, an izmitability test ard a fire propagntion test for wall and

coiling linings,

THE SPREAL OF FIRE IN A4 BUILDILC

It is not pradieable to build fireproof aturctures or cntirely
rezvent the outbrealk of fire. It is possible, however, to minimise
the effect of fire by a wise chuice of material and ecnstruction

teslniquss and by plaaning aamed at limiting the growth of a fire
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is can best be achicved by designing a building as a number of
sopnrte units, so that should a fire commence in one of them it will
Lo contained in this unit long onoughto permit the escape of
ceupants, access by fire-fighting scrvice and alsc mounting of
savlvape cperativns in iw'jacent arcits, should this be necessary.

Some of the factors which degermine the necessary peried of
containment »nf a fire are the nctivitics pursucd in the building,
the height of the structurs, its proximity to other buildings,
its accessibility for the mounting of fire fighting cperations
! the amount of combustible materinls present in any unit of the
building.

The centents of a buildin,. topether with the structural
vlements are referred to as FINT LOGL and this is defined as the
Joules that will be generated per square meter of floor area should
a fire occur, The clnsaLQicatiun of fire loads has been broken
lown into threc categories s fullows:

&) Occupancies of low firc lond ¢ This catepory is satisfied if
ithe fire load does not excee! on nwverage of 1150 l"al/mg over the

net flocr arca of any coapartment, and an averayge of 2300 MJ/m2

is jurmissible inlimited iscolated arvas. These eondigions normally
aseeur in domestic dwellings, fficus, public buildings, hospitals
mnd schools,

b) Ceeupancies of moderat. fireload: This condition is satisfied
il the averawge fire load excceds 1150 rm/mz but is less than an
averaxe of 2300 HJ/h2 with a purmissible average of 4600 HJ/'m2

on limited isclated areas. Such conditions are normally exist

in most retail shops and moot factories and workshops.
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c) Occupancies of high firc load: This condition is met where
on nverage of 2300 MJ/m2 is cxceeded but is less than an average of
4600 RJ/m2 pver a met f3ppr arca. Isclated nreas may have fir
load average of 9200 MJ/m'?. These conditi ns are normally found

in warchouses and other mrcas of bulk storage.

PITE PRCPERTIES OF MiTHERIALS
hs aforementicned building materialg underge along with
Gther test, the non-combustibility test. The classification of a
fow materials is given below:
"\lthz;ugh materinls for buildinr should be non-combustible,
1t is unreasonable to insict upen this for all aterials, since
that will impose harsh restrictiong on design.
The standard indieatcs how these results should be processed
in detail to classify the materizl for surface spread of flamme:
The classifications are as follows:
Cl.€8 12 Those faces on which not more than 165 mm flame spread
seourcs;
CL.ABE 23 Thaose faces on which the spread of flame neither
excoeds 215mm, dufing the firet 13 minutcs test with heat sources
nor oxceeds a final value of 4S5 mm,
CL.v5 32 Those faeces un wnich the spread of flame neither exceeds
265 wm during the 12 minutes tust, nor exceeds 710mm at 10 minutes.
CLASS Lz Thoge faccs on which the spread of flame neither exceeds

26% mm during the first 1% minutes test nor cxceeds 710 mm at-10 min.
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LEEULT OF COMBUS TIBILITY . LL SURRLCE SHLEAD OFF FLAME TEST
CN BUILDING MATERIALS

- i
Miterials | Combustibility I Spread of flame
Classification
Lubestoeg coment wene Class 1
wghbestis wallhoaard | EST51 1
Fleaterhard Combuntivle (duet
pHper) v

Mbre insulatin
bYuerd and hardb.ard
impisy nated with 2mm. num

“hasrhote Combustible
V dewc ol slabs Jombustible 1
imber impre;mated with
ammium phosphate % L

- e - o
Synthetic resin b nied
lzinaces - 2
Tcesin Bonded chipboara Combustible ﬁ 2 ur 3*
Larih. e " Combustible 3
Srawbosrd = 3

Plywsol and timber:’wui,}fhin,
were than 400 ki/m
I"aw o and timb-.g weigshing:
lias than L00ky/m

1] 3

3

fibre inspulating bo.ard > mbustible i h
* acccrdin. to compositicn and Jensity

~sbestus insulati.n boera 25wm minumum thickness to provide
2 hr fire protection,

*  Chorinatd rubber paint as ¢ unter to flame spread
Thermal movement -f builling motorials (mm ,cr metre for

[P

o chanze f 25 C).
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CHAPTER 16

SITE FLLNNING

Tc plan the lay-ut of a sitc, ample censiderations must be
diven to gome facturs which nmake a layout architccturally
impressive and workable,

aieng those factors arvres
) Design consideratione
b) Background of site
c) Climate
1) Sound and Noise
e)  Tupography
f) Expansicn
@) Services
n)  .rchitectural qualities
) Landscaping

3 srchitectural integration of functions,

B.CKCI«CUND s

This project is intended ko be sited in five different
loentions, Port Harcourt bein. :ne of them,

The gite for the Port llarcourt pr.ject is the Bari Camp -
an alrcady acquired land by the Jrmy.

The general land arca is ver twenty hectares with some
clready existing facilities like roads, water supply, electricity

ant manpower supply, that con be tapped four use in the project.
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DGICN CONSIDERATIONS:

Port “arcourt is in the hot humid climate and in desigming
f v this type of climate major yroblems like humidity discomfort,
Jlrre ete must be solved. In solving the humidity problem achieving
corss ventilation is the maj r line of countering. To this effect,
the buildings are laia sut with at least threce times the heisht
spacse betwoen them to erffectively provide cruss ventilation,

In this area, rainfallis hcavy almust all year round and
adcouate channeling of run—offs mast Lo provided.

Roofs should slope sufficiently to provide run-off surfaces
for rem water.
CLIM..TE

Port Harcourt is in thc hot humid climatic zone of Nigeria.
The following are the characteristics of the climate type and their
implications to desipgn.
1) Cver 2000 mm of rain. This keeps the water table-high; in
mezt places wbout 3.5 m t2 the surface. This implies considering
wiling when a structure 2oes higher than four stores.
2) S.W. Monsoon winds This is the must prevaiunt wind in the
cron prevailing for twelve months, This is moisture laden and
cacl. Tt is desirable intc 2 building to counter the enervating
situition of humidity by aiding ventilaticn.
3) SE. BPUEZE: This results from the difference is heat capacity
of land and sea. Coming from the sca mostly in the night, it brings
about some cooling effect and this should be channelled into a

’:':-'Si[;n'
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L) HUMIDITY: Very high humidity cxists in this area and an
open laycut is employed to help ensure corss-ventilation which
ig the only naturazl counter to humity discomfort,

Water bodies and pools nre avoided as these increase vapour
ccntent of the area.

S0UND AND NOISE: '

For the sake of conversational privacy, buildings are spaced
2% least 10m when their wind ws nre open. This is alse in line
with the layout out requircments for cross ventilation.

Tfrees and foliages ave uscd to dimnish high frequency sound
rasul ting ffom schooling.

TOPOGHAFHY: Flat sites arc most preforved for all my layouts as they
pose fewer building problems thourh they may nced special drainage
provision.

In the case of Port Hapcourt, my structures are laid out along
the eontours thereby facilitating the channelling of runoffs,
"XPALSICN:s 411 layouts should be dome in a way to provide for future
cxponsicn. To ensure the succuss of the lay.ut in the direction of
cxpansion opportunities, a prototype layout pattern called the
Hicrarchicul Prototyvpe is used both in Port Harcourt site and in
‘ther sites (sec ormanisational concept)

SERVICES: Buildings should be arranged to ensure that connections
of services like water supply, scwiye and electricity are short.
For maintunance pruposes, these conneetions should be very accessible,
"RCHITLCTURAL QUALITIES
The architectural qualitics of a site embraces the following:

) The scenic beauty it poses, by way of topographical appearance

vesetation cover, natural cecurcconces like water bodies etz.
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b) The aecsthetics of the surriunding environment,
c) The gencral naturc of the site.

The sgite laycut shoulc be dine in such a way as to take
ldvengage of these qualities when possible.
I, :h SCLPING

i» wedtl landscaped layout offers adced beauty to a design.

In the hot humid climate, discourgaing solar radiation gain is o
e of the problems a deaigmer cncourters. Landscaping is one
of the ways of achicvims this goul,

In the hot arid climate g.lar radiaticn is the major design
proolem, Creation of voluse Ly close layout with greens as
cmrtyards is the best way of countering radiation gaine

Thus, a layocut should be adequately landscaped with grasses,

shrubs and trees.
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CHAFTER 17

In chousing my materials, the following were the major
congiderations
1) Cheapness
2, Yage of prefabrication andg handling ‘

3) ltcuscability
li) Sutability of use in lifforent climatic conditicns,
ASBELTOS '

This material appearcd ¢ suit my purpose a lot as it is
avnilable in larpe quantity in the country it is basically an
insulating, material with low "iffusivity, it is incombustible,
cagy tc work ete.

SUEEL:

This is cbviously costlier than wood which is also suitable for
une as frame-sturcture members, ESteel however, is, if painted by
aluninum paint and epikote - tor can stand use even in very salty
witers. olso Nigeria intends in due course to be exporting steel
which implies hisgh availability of it.

TIE3TR

This is an alternative to steel as a structural member. It
i¢ in abundant supply in the country and can well be treated to
stanl the mild effects of Nijgerian climates,

ircated timber however, will Jdeteriorate in a speedy manner
in the elimate f far north where excessive heat, dust effecg ete
are problems to structural matcrials as they cause the timber warp,

In th¢ southern part of the -country, dampness, fringal attacks

nd salt water.
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ASBPSTOS INSUL.TING BOAKD

Uses fire protections of structural steelwork, ceilings,

wells, partitions ete.

Uompusitions asbestos fibre, silica and hyldrated lime.
Nonmity: 500 = 900 k._:/m3
ajponmmnces One foece falrly smosth, reverse face slichtly

textured. Normal colour is prey-white. available
in natural and sanded surface finish
Combustibility: Non combustible
I isturc eontent: 3.5 %

Yaiur absorption: 1000 by weisht

Dimensicnal changes 0.15 = 0,20 mm per 1000 mm from normal
due tu meistures to saturated state;
«ffect ¢f chemicals: affectel by neids but not necessary acidic

fumes. Fersistant tc nther materials lively
ts eoume in contact with it.

feet of impurities:  Hone likely

Lrect of micro-orsanisms: Loes nut nourish would groth. Immune
to inscet attack.

Thermal conductivitys 0,108 - 0,115 H/muc

Toermal oxpansion: 5 x 10-6 pur °c up to 200°C. S5light contraction
above 200 C,

honlth hazard: No effcet when in use,

Durability: Very durable when used internally.

fese of working: Can be cut ond worked with ordinary wood=work
tonls,.

Surface troatment: Various deccrative materials can be stick

on the bonrd with appropriate adhesives.
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I'int treatment: Sealin: cuat may be required pricr to
paint dlecuration,

nae of cleanings Hatural surface is not casily cleaned.

ADVANTAGE OF LIGHT FIGHT PaiTITIONS O LINIRNGE:

SVANT GES s

1) They can ve rccurately made in various sizes, eliminating
much of site work.
ii) They ean be crected without undue mess

iii) Beingr dry constructiong it eliminates the problems of
decorntion associated with traditional wet construction,

iv) vith some furms of core, such as foamed plastic, the thermal
insulatiin afforded can be very much better than with tradi-
tional construection.

v) They ean be readily removed cr repusitioned without causing
surious damage to the rowainder of the structure.

DISATY NTUGES:

i) Poor sound insulation

ii) Tendency to vibrate with henvy traffic ete and can be damased
by opening: and closiwe of heavy dcors supported by them,

iii)  Urackimg: cr opening at points between adjacent tancls and
at interscetions caused by thermal and moisture movement
can be difficult to camoufloye,

iv) Some heve poor fire resistance. Plaster borands are an
cxception to this,

v) ¥ixing attachments to Lthese partitions can be effected with

speeial devices but neverthelesa this is often a disadvantage
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compared with the traditional types »f wall construction
where gerewing and nailing are relatively simple and effective
operations,
What to Know
* Surfoce resistance to heat is hipher material is of low
a.asivity.
= Burface conductance f r rwugeh surface is greater than for

e o th surface becausd .f casc of heat transfer in rowch surgace, -

Problems »f solor heat agolusi n requres knowledge of the
nrepertics of buildingr materiecls in relation to variable temp and
heat F1 ow, Apnual variation of utd cr temp is of course of no
importonee in considerin: ch rt torm provlem.

Inily variation is however, of eonsidorable importance,
werticularly in relation t) light structurces but the mest important
pr blems are these concerning; the exleusicn of sunshine,

The flow of heat is n siwsle direetion is governed mainly
by thermal Jdiffusivity. The larper the numercial value of
diffueivity the more reapidly is o tempurture change propagated
thr wh the materinl,

Insulatin,s boards have diffusgivity of 0.006 ft2/hr and have
n volumetric speeific heat (locscly called thermn? capacity) of
Gale
DITHGHINE

This is the source f raliation the exclusion of which is

the snjor design problem of my project,






