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The mandati of the International Service for National Agriculthral Re,sarch (ISNAR) is to assist 
developing countries in brii'.ging about lasting iIproVVmen ts in 11V perftormance O1 their national 
agricultural research svstt'ms and organizations. It ttoCs this 1w pronmoting apprpriate agriculturall
research poli les, snistainabl, re .,arch institulion;1, 1Iid improved rt eli manageiment. ISNAR's 
services to nalionilI reseachl art' Uttinlla tlv inlt,nded to benefit pil'odUnIl ald itiSniiIeS ill dev'elhpi ng
countries and to safegtiard tilenatural eviir iimen1 t tr tuttel genera ti in. 

ISNAR offers deve!oping couPtries three types of Service, supporOtd by rese'a,,rch antd training: 

E 	 For I limited nt1iher Of cOl;ntries, ISNAR sLaI Slits long- tertn, tCli rtehnii \ partnerships to 
support the dt,'eloiii i[tOf 	 ustliaiilhle, national agricultrLl IreSCaCh S.ltes IItlillstitiitOins. 

FFor a wider range ot countries, ISNAR givs suPp1ort for shteigthelniig !,pecitic Policy a\id 
nianag'nien t cOilpoii iits uvithin tile illcO itresearclh svst, or tilt't,tletities. 

* 	 Ftr all dtI lopiolg Cinltries, as vel ais iitern, ion l]d,\,eltnienlt lomminitv and titheraI 

interested partits, ISNAR diss,nlintes knowledge itt iIInftrnili il,'aoLt i'tioilI agricillitLira! 
resea rch. 

ISNAR was esta.htileVd ii llI197) 'v!iL, , (h rop oLIn AgriClitiiur,t(OIl.,tllhlti n1t1ia tl,"lilll] ReaItrCti 
(C(;IAR), oii tlie basiS 01 Ioeiiiiiiilat i n f in internatioial task foiCe. It heg,1a1 at.in OItieting its 
hea2d lquartrs in I tie I Lagi it', I ht NethetranI, Oli.)eptemn her I I,8. 

ISNAR is a niinrmtit alitonomiLitis iiistitute, illtriiliollal illcharacter, aind ,apolitical in !s 
iiana11age ni ltl,Staffilg, aIIdI opatit iii'. hliciallv snpLpirt, it byIt is fi i ntriiIhes 
C(; IAiR, ii informal grl llp Of iloii s thIat ineCtd, 'otlnhitts, i 

a n l hlbertilet iftlilt 
nit de\e,hipiiiiitn banks, int'rnatiolnalI 

organ iiiationis, an itlft tlnillltil,.(if the IS ct'ii t's in li ' C. IAR svstm if inlteriia t cnters, II.,\ R 
is the tiiiV one thliit fIoCLSes Sp'cificllv oii institliona l dVt' ipl!ilnt witlhin national agricultural 
resl'arlh,"teiiis. 
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Preface 

ISNAR's rez~ic's t~ 'iulrlrsmhs.Y,41'11s illd ','t cm lliu,, lhic 
hin't rept'lit I' lY idelf!icd t lh' s ill c''h u, and 111111,,ill., Ihll icill 

I't'solli's(Is lIilI lOl' ll ill ' lll l' o0//dr crili lil h1) , h'rUllillill1, /I0
!' ''lienss of' )Iltional al I*,ictllVstah ]ll-rljff. nu ii-1nl, 

Ilat'ces,4ibh1, or mintllw hl ildo)IIl1hft.,i l IMN! >1w, 1,'lllo~f' dc"hi1MIh,lht , 

With th ll "Iifli l/ mil I itull1 r,tl I. crhes l lm ,i 
iiihigs" 1SNA, aim- hofill that ilirntion , ap. I .,:tidcin' ( 01h1in 

0 W011111 Of OINIrZillionl.: Mid C'A.Virient1, 1,01h'th"I t t Il o nd torit\ ,r 
t Itl I)0 aprctIIt I11r11N'Sl'i I IIc stlitI t ions '011 1111i 'VrI ith"; itI nix rwS'lioII. 
the world. I)IIIrin Ihs.'ii . rcrh illstitultions.ill X/l miajor tv,{icvitll 

zoll;i/l lit'lll\lll,t,'ere Se;I'l' bcr]Untd '. dirh'cs, !'ttl"O dedr19h9ll3jlrtvlilinl, COldttiolls lilt 

lh11, JolowinIN chiaph'rs brinl. that i xpl-it'lIC-prnl'I .jimlnplihJc-i ill it 
Singh/(, S '-[ IIlll ,'p'l'S, Scietrists, h~, Mitnihd Ililtll lll''ll 

othe'rs. 

Tle' Ih\',Se'phlmber 1903. 

ChristialnB~oltt-Iricillwill 

DirectorGeneral 
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FOREWORD
 

III ilc~, litle itfotttwltitt fils lict'tt az'n/ir/clft to is~sist 'tctttt 
tt'setitcit ttlilltttt't ill thet phlltttittin' nI cst'n of' hlIciitic's Ilchits 

/irr o ffi 1-ecat'ttt t aris. Aloderii tttilioo, lin biriot'Ccs, Mti sut//o 
/at'trratot. a1/1OI oittpacit- s'~ti(11 ct/iurtncntli /ills fill 11 th of rcttt/tIvl 
biititi',s. A11Y- Iattc/tjs occupy lliill 1/tint11im sii t 'dCit , 1a-'1,oti 
./or lte sopiristicatci I'litltII'ttt tiic, iiitc i/tait iS Witi touit;Y, nilt' luau 

~dilii~ ill litn' iiii/Iiti'."S" ai millii/n it'htrip i.o ihiliil f; ous 

is oil officch;, flaicrat1oric, ifi INatCiati11 httjt/rort btrij/iti,' ill tI'ocoprii' 
cttitnI "-its,;rrittIIit i it/hc r-opric/ 'iotih 

'1/it' pncst'tilljoltIof' Iiiatcr-iad/ iii; trt,,lv l '11t;Siple (I,; ro.cil/c vn/i to 

colstt1ictiotl iligi, Iitsltstort i aYilt'~ Iltilitiict'. 'Itt' pii'/ilit's to liot 

hitctldto WI inst;iwit iihout publ1ic wor-ks Ics't'o/nticti. tttsteti10 ttls't'r t'St'r, 
thouY aini to in/in,,, IltIlhIl., 0 'i Whillto CA-I)C ill tle' pit o:'Ss of ficilitit's 

tlcst'/otti'tIle 'nit/'s hr i/ic, liscil jiwtiti41St isn ifolrttlit ionl 
S01t11t'. jv;lits;t't'it ii'T'iti siiotuid be tIllitriil an/li z'mnicl to sil caici 

flxib/ ii's', i i foIl/ta totInittit/it1111iJusltn/ist Pit-11 mus/itaIvi,itt 

ItId s. 

Whlo tin, f/u' intcl'ndi lu't'fwmprit'S? 

Rt's'atcttntit'~t's, titionlha1inrillic, ttttgtI't, ttrc tttt 1/11coil/11;tp/th wh/ot 
wtill bent'loitfi(>01,1 tit itfirtatiott precit'nt'. ()thcrs ttsstwialtt't witih 17/tttntitl I' 
aMitd tc''ott' falcilbics JoI. apt'cit/tttrtii rt'st'arCl will ttlso ictfit. 

'oZtttttttt'ttpi/attt'l-w, ttttt/fittaicc tinp'l'tiis iatc itts/ a fist',of, tlt aittitintll 

Ivititiftit, tet'x itistitiltioltt eil arc,(rcfcrrct/ to ats T~cs"'' ttt'itiiiis ''ttuttti 
ttttttttlnWItllti '(Is a1\'cItl'ic tcrtnI stiihoil rt't to tllh. irct ita/ ;r-oi'ssiutiii 

c si o Ilt'Ct~ikttOt 1,/.I itc w in' s ''cttc ''ptttt '' , loor' tqt/nvt, thiet 

fo,1rc it/t)Vt/0"r'topicilect it' M'tl -Ii''ai'sitt'r'wish t/e/it's '')/at 

tt'otiica/l ttSjicts of titsi',pn 11111t1 ilittitt. 
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Planning and Designing Agricultural Research Budrings 

Chapter One-Predesign Development 

Assessing the Needs of Research Programs 

M ariagers ofagricultural research are usually 
faced with plannilg arid design deciions 

\'-v arl v ill t0le physi ,ll dt IhOpmeii t process. 
As aln e.Iii pIe., iii igeis nidV be. ki,,d to esti-
Ilte how iiiuch space is ietjtii red to ,ccmiOii-
date a specifiC resea rclh pit ,glr, liof to i proivide 
estimates of bLliding coss Iollg before firiioCiig 
actually becColeCS a I i t i .dih1bkI, begiill COlI lIri tiOLi 

ljeleriiiiatiOl tf the physical reTLireiiIeiils t 
btildings is doie \- designers working in close 
collaboLrati vwt I.resedarchli1irgtlTS ,rid thlil 
scientific Staff. Ilnter,ctiOi ,iong deCsigmi.rs, m i-
ag,,ient antI .ci,tntit, call lip to eistUire that 
the research programs ani phylivicdI facilities corn ­
IirieI-it tachit hI.,r. 

Managers are nrged to plait modest facilities 
cloSely tuned to the needs of the research pi'o­
grainS to be, IlnS,,.I. "o be in0IOSt effective, facilitits 
shold tie ill with n.ltioral strat gic plali for ag­
ritilttIrall reseCliCh. This 10- ti I2-yea r p1,in 
sho tlc be b\ r grouppepait-Ld I okiiig viti 
rep resenI tatiXVes i IiI1tle iiilist'i's Of agr'i~LiIttirh'e, 

dl ii1llilig, 111(Itillll 0i s el ,ist .11 11I'tlistl t tins 

such aS dtiollal ,griiulhirdl reS',drcli t1e b1odiies 
,iiid the coIntr"-' iiaini ag ricu lturifd Irese cIViisti­
tLteS. ()iilv [Iv bVillg cltOsel iIIvolI'ed in th',, pr,'­
partI iou mi tlie n,ltioial strI'dtegic p-,11a ciil 
idi\iid1ii InMS thatiistitUles de\elop) Opertig pli; 
ihIrI' defiie liOV the" intnl toiihelp te couIItry 
'i achieve its stritegic gi .ois. 

I I i1211 

http:deCsigmi.rs


laesis firde'hrmillin 5 tili, sind irc'inni qul l 

',i Illaj
or 
ients ot 
grain-

tileci
.
 

tCt' ,l-, tiL ,thliet i, liA ILli'-ternii p11 s 
a particl.r location it ree,,ch pro-

odIt+I I,to [ItIftheti i Cie 

id out, 

D] prisiriit s..taiftiii, 
g Stfi 

*i[Ilniel iate aidl Shert- lerml\pa nsiiin or- it'd1 
tiotiilsta+l', 

* p r'ijL'ctitn O tItLIIt Stalfri,qu ilrenilents, 

* tilie-i, ' lildl] iIui tit V Of 'iLliip liIlt 0 Ii 

Planning a B,..idni Program 

P /iM"cx u',.io~l 

( )Ili\I 0t \ 0,iLr ,r.i; I ,i iV' e t is t'V'nlla COIIilged 
toipln biiildinlgs tiii 'r0tSO1Iii,\pIisitr OLter ,I 1 
LiV- tLW till,-\ri periLi. In MOtSItd0le\hiOpi i, 

iSti L i, " a IV, tL Ilas ii [ it I 
i,lndidtlr(1i e L i La, i'eI 1ticillft'd. III IIar '\tc'Ili OS ,a iV 
!It,W f~ltililiLs,11,u11,1'lq, fLIo+,t'ShMV' I',+,t1 With the, 

iiirit+ii r, ii' iiir,,,e,\tii sp[ici'. \V'iii'Lhier ,priblt'ii
tISVl,lilileIl'\,OH 0.Jllt i,~t\'SIVI- W ttltn~'itO L-:-.1 il'
 

ti hIIICtC, ,\LeStnhtsp-c 0rra!,lIi.t to Iait,'­
Cii'tintp iinitil a di W1iii1 st,ati i |hiveI[d is ofte ria 
COIIIplI'\ i (.)CeL ii.we'Cr tlin\lyr,-ut. 'Ilii ,iti'L, 

Spril onlt Ille Sta t may\ 110',it ,.iIieL'difficilt to 
St at .ialhiiCat s al,L' ti IC C i IIII LLa,It0 i e 

~tctLI t, m r T I 'rlViICV Fileinpiartane, oftiiaing rea',bh,VaccuratenILth all'+b 
teists ttIe ("Odliid , .tit, 0 fti I'iiw ,resCh i-l'i l',airis will be 

streIngth ne'd Ile 


itili/tiOrii St\dV Ot tileL'\i.,tiig space. 5tiruictil.g space wasil,:, 

* hiC. L"1t OLditieatiOn \ifan '\i1,tiii lgtac'ilit\', cannot untiC.iietiiiated. Coli­

toil much \,lhiabli' Lilnai-
Ci,IaI t . C'tOMRu tcilg too littlei Space IreSult1Iin 

Ill it't'l iIni ingli thii' pl) icI ri,-1 iri-ien tit ifi- riV d LItc iliti i-., O\I in stiti i., I nowI il+ icrol\ uit 

itiliiibel' iv\el of st'll
ficeS, tiii' ,rid 'grlitle iirl" hr planning1 buildingS LtoICCiIIIIdatC slow 'rill­

,
pOSitiiuiWit ni iiieO ia iiia I strictLirt i lt C LVS's illt l llng. )\ti'liidihi g is beiniig dtis­
ll'pr illl,llV CIilrslit''L ii in01S. tol'itos, IlLiihti , 1\ iStFor ni st Id ial', OIiiirageil.. llt II i n e iCeSigned tii 
hii\,'elv, plhvsicI,reTLtlil ei rii'i, t iIpeird 1u i1' til pirirliit i'\tel!;i ils llt! ildditionS Li beImade whlln 
the Ivpi' it re ,a cloilt Ii' clriisd oliit j.il Itll' nii'e'il with L illillii rnrtelilptiollongoiiingal of 


hliiaitit ,iid si/e O lti' ijuinlli rtlle opttiosi.
ntl to I i'l, 

,\'i\'ria:c'[ m fulihIIy iltt/lh,' 

]r ,+,+,
< •-1
 

,. + '., ,p++ , ,'A
 

ILL. , +.+..+ ,;': + 

.
 
il;,rJ,' ,-', + Dt .... .. -, •:13
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MA k in h i ' y t(,~ It iiis 1'S thI COl lli Cltt' I'r mo diliC ­xil'ilil~ .IClh 
tiolsInd thtrttlor lA\ oidt'tL.shhtild 

o , Il,I d ,Si l I tt''S\",'I 

SOt in 10 |Iqumitn, likeli-In 1,driilhur 
R g, , dI Ch', t g l l I 

Stig',,otf1 l p'itjIL, ItII' plmniting btliltliilg hr 
hIOole t dt,Mt_,tI.tit, I atl l t iild-is gl-'dlt dts 

togs %\illniele oikiliL',doL-L.to h Lil L~llt-lCtion is 
COmplL't. \llt;ig'lS Slh11l hi prItM d hO 

,C1ln1gO. (C'hang. i,1ll,1\ I 1 1 lniit1 d tit ilood-

tion tOt16 -u i i' llt'llt.lttOr tilt, itn L'01otl'ti 
ld ttr~ltit\ 1 Il V l l[it lthincltIs. lt illI 
Ctmql~l~t'trL-,11OLI~til; 01'IV O I~ht+It~l,V,l11J ,,m h 

Ctroll t t Jidillk!'t 1tt i ldil httli tt 

L',11lv should I,gi\on I tCtil.iiLIOfliCn 
I'ad\ 1CLi to llt l tilitii-.. L ilitI'i, 
iithl' slnrtti' iinotunhd or stt',Itt'gitlkvll' 
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) iO i,.tglg 
.h iondht 

tILtCd in 
t'\i',I\ tt'Lli'i , C I t., tI-,, tt Ortttlltr t,il\ 
IC'Soilhli lt-,ltilS. \AllIt tIL t\O tCtlliltn -

i)SiitC utilit\ .v\Sttlsl it 0 t10 tlstl it tit gri­tMV0 
C11111,10 rt1,,1,, LItol ilt P,111 ( 010111hi,l1h,S il'.1, 


M t%\ Iis' ll in tituh.',: 

tll C kl'i 

,r1to llllitlri the
 

h h i lltI g,lditI (it lt 101 1 I td r ill tI -' 
s Odi't o utit t olt('n Ist,[itillil lith til,\ ilgi olti anld1go ttt li n ti­
he ltitl t tILin dL, ,l_.Ct'lt'l1iItl,0 [S - t I dgisli,-l )inl 

CltiOns-, il, " d ilt n.ltt 
t lin Isth t i llur ,(Ili.i iiii. 

CIt .'d.XtNO10 t'Ss-, 01nh r\' l '\' Il, lJttlriL',
\'C ) 
h,lv L,[bLY11l,t.-i~l.[ itt nwl~kL' ,LICIIC1h,llLCS "' R0[111 ['1, 11 il0t \'~ iS'.I11/' 1 h1OW/' If,d tlCilit\'illi­

Sim,IL ,11, thle l it) ti,1llV ,.lllli;_ IIOnldifiC',liOnl,PO,,,ihlc %\itll 10,11t di'ru ltio _kl- C.'Silq' 'S IIJLl 11Vill­
0.,1.1'01t ]'llblul 11-,u,- V.\italb 1110_,ar Shtll()C iilStruLItiOnl.lk Ja d Ctl.t'it k, 130, 1.1.NIh~lifi,:,iti~nL bv, 
pHL,,S11V Oftlt)C.ithl , i!1 flhool,b riT ,_'mo-,er.t or-
btiilt inh ,llt Crud Wvith r 610t., C'O\ ILae.,LT Insh, 


Managencit I'lanimiig Groups 

AgriCulIt idl ris. .Or'C illtOr I it tti. 

making till i teir'l .iisitl:.i i p 1miiig pIt\sical 
ftI iliti s.1:1it1l H Of ,iL'Si gi,tHV vVIr,C rl st, ,'S 
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Flanning a Building Program 

commodity leade'rs arid others difrt'ctlv ,lSOasci,ltCL! 
With the f',ciliti s [I'iig pll nnod. \'iirkirg grotup 

Design Services 

,\ iV t a ii l rr0\ivding kIosigi I IrAiLotI l1il igil, ­

tIir"lr 'soarch shuldl Iuh. ilto O dl'if 1 
iItra trtlcturt siitaht li, tit' rthe,, h 11' i-,, 'tl 
to hi' ,rritid olt..\dditiiillx ', the illrt 'itrictu t' 
lost piovid'Ma sit, ,li'lti'r o0 its illliht,it ai 
i' COlOrii.',iI bt h ill t ilid ill ulitill't'OIrii,iill1I 

iiiilti 'IIIC'CIiL laci ith's, sliohit 1i1ti hi' pltIV--
ing to look a, both in i\ i lilll\ ait a i lit lt it 
COiiili'. IO IcC0I'oiil ,l tiL'-. tinits, ih1riagi 

SliUltl sICk the+ i' ci' ,iltihA di ls kith 
rim clI t'\ pi'ri,'ni't' lI p10 +itiss ' ill hg. ut'sgi 

i g, and constructing acilitios for agrictltulal rt-
st',li,'h. 

SWhIL .I ,0 itCIlturAI rt,.,C,11rchl+ Ou, i/,llh Itl, 
tIli. tii111i ,ItilltullI'i sI rctl t" i' it i 

cLiirt,l II i l tt',ar c01i,1!110 ill producin ­' triux 
illgs ,iid liitldinig di 'lcun lits otr lit' tacilitic's pro-

ShilI bed 1, posih.i', p|rCLr,+,ly With ]Ioho ,is Snall 

11101"0i 1h,i1i101.1r to 'i\ iI ioIn ors.
 

silglpIi1hiuiL irk, Will hi'hit 1. , risIlt of in­

r1T'si crtRcitill CostS. 

A\ xiit ,iltirI,itiVCt' t rilh tl ililg MIii ii -11tuti 
tILiSigll capabiiity or hlaving plblic wtrks pIrIpirat 
th i itliine thidocilill it IsIt t mplo ' a private 
ihnl tmt 1l1,1i ,11d Stillix'l\i t'oistI'll'ttiill of tlhe 
l'Oritro t. Ill ,s,.l, ltu, a tilrii , ii,1narii 'nllit sloLuhIl 

\t La,11V li Ittt'll till tit ti1's t' plor oiL'tL' a1ri 
pIroli,,t w,'urklo,it. l'i''t1t iV. a tih'l %\'ithSOIule 
tt,',rvi ii t'\peIritItt' in Ltt'.i g ig tIt il'ti.s or ,g­
riciltturil ,',tsi'rch Si1titi IC[i10 ttil. *i,llgul's 
1,tOilLI hI)'' c to pay aItotaI ot si\ to it(pcil'­i)ritCt) 

t'ilt (it 111' 'iisl tt0 tll ll'tlCtiOll 101' ilisig ll llt] tIl­
r ,i~IC,ii l T\n LVIt,..< 
pi'lr\ i rxlt's. 

II Cll''tlil tit'llt'''iail,hir stiIIiiStic,itttl build­
igs srUh ,I., ,1iihiia tliagintitic liaiiratiriS or 

positl tolit' tiuiistrtictit Nht trt+tluintly an111illiliHtOtin,s-,initiar higl-IHclltIgy til' st'r'ici' 
ir''lii/tiiili II)\ li1\ v on or two sthtt 1iit'icrs01' 

,c t ',11hot pI',rpariilg _ d ti it'-s-i plI'I 'iri.iig 


lit it 'ilig ,,isti racilitit'. IO t \C'pl tili S ,it'Lg 
tilt' V\V (lAIlt i tlIi'n1 LIV1,11,111lt01nlI tHIM h1t,1\ hLY11 

tlhIIill nt, Cd 11', Ih /i tnlitul,11 ,1l'liLUltulI,II rI,-

'-*1il'th tqitult' (IAlI .I'..\ ) 111d ite 1gIiIultir,II 
t l l tlt ,~l rt ,<,t, Vlt- itll ti t~ C 010h1111i,l (ICA.) lt abt u 

Ilstii itir-'+. 

Public z kjt iw H'j 'u.iull''1t101t 

.\r inistiltult ,lltiJIVatill t'ltcring, inlto a tlix ili p-
igill ul 1l,1111tf ' LU ti t' si/t' ,l I iki'h' i 

I )lIth ritult'tI ilt' -t'l'\ ' i a,t giit'CI11 Ilt 

,lc'40 '(\, milh aI public %\ -rks, ik t'll pl\1 , , ii iil 
p~ri\ ate' firm (t)[r iin i\ iduiall) to ,a ,,i< ill 11l,11nning 

i bt ildi' I itt l t, it l 
h\\(T'iI I'ri\M 

mIii .'''l i tr r,, 

I'uH it ii'lu it" 

,il\ till1, t 
, 
ththi 

101 i't',l ,lll I01 

,111d' l~lubliC 

l it iI .' 

art' kill li.niii o 
lc 'ssjl iii \i 

t,tt 10l M lll\ 

ciL rgt' tllr S I\ it's pi tulIru 

,llt 0u g11clh0-1lri tiir 
f~tii ,lll'tr 

.u lrixlti tilni , lis1-

int ,l ,il-\ ilit ili, d 
t'['(' i' lltU'IIIl l%\ 1lt0 

itl, Iit wuli\ rkiikIor 
,ilililr ,ii nclt'. 11r6, ui\( h\ ti ih, til~~iiiililt 
ill0t 1, I i lf 1 inlliilit, ,  It -1 iti il 0Cl 11,l'<ia!t 

11,1\t, tlii L tiln10+10 t, h II I.t-th . IPulliLI \ M ei,,h 

x.irk th', tllltlts llu'irlit ll\h,t\ c IImrgt' lItk-
,

Ilog oi %\ i k, k\ lilth It,| it ) 111t1Cth,t(ltltl dttcl\ I 

ill 0 11ttI lt)IL- lit tloI ) , ILI~1", llt , tilt l tl ,1 . 

I htliin l tl, t It-0t h t + 11Vtl't ikt,h\, 1SI, tilIn s , t, I i,,t, 

tcr,1nci' iltiit I liilinciai ilig i visa11 CicIritul 

(ut i constiinii ti ',lil't.COt'ciii.', shItIuiL 
Spic+ial tt'c,i, I ii' l, rig ilh ailinr'g, nlateri­
11si1,)% l i.tt, riititL i, t' 'lCuLt'iits, liltl ilt' like 

0lkt) dliCL~lt, 1t 1110l0 11101'011"1 ,,lt \ i Of he C1n­

gilllCCi iill,, IIJIOL . 

()'''''' '(!~ 'i'l.q l7i'' 

\il t it t i gi inii 1,llnilg SL' icC 
, 

shiiiulti Ini r,dlii/tiOi stk ill iti'vIhItiiig a 

bIuildinlhgiVrugrIni ? dlRVIgLtl'cSS tit1V.hulthr a1 iLb­
lic ,agt'lIiv or irixtlti firll i, cl ,Si'iid high i'lCl Of 

lIixl 1 be C',I)p tIAL 

I irstl ,iil d thlr'ir st, ,il il itiltt' sIhttil it\pt'ct ti 
,CI,l edt' LCttigni tr iC' Ito ,t1h0CM Vtt, lli~itlnl tIIiLt 

ito'i 'i lf it' tilia %%ith tlih'rt -
i litltii,lll' i is 

CnM , h h the t)IOIN t',d Il~liln11)~ce I~t lt, ill s. 

l I iius l, ,r iii ,i', \tt r:'' hildxukii nini I '­uuus 


t\txCell tlh p1isuin itl CIMrirg' t tilt 1ii\Sicai dtc­

sighl .lluit I ti lIriI'lI\ ,inl ,cirittct -a il tilt, 

,citli ,ls htl \,' ill lit' tIIlig thii I),iglst lailiti('s. 

I'tStllth 1"%11110s11lt11,1 he l i -l I'tll,ltt'Ll Ito 1+11'1 , 

wel t i iht itlllnilr, ttiSuist lihlt'S, ,inl lI\ tis t 
>t tiihi' lt,,c-ttl uln tiitl t'Il . IitrhIu S Mist iIuIOIi­
t,Itnlh', titl prol~il\ p~ret, l u c ,a tproiC, Ih the ,g 

Inil , h \ V ,I '400dlt (11110\\1 ' L'IillMICh iMlit'h I10lLTt\ 

is tit- xi\ill be , li itil ltcit slnI,ititil, ,.\n iiiii-
Wc't p m r ht,i, a plott Iitl,Il tolib lit Iti l t it,­i tIn)I 

,Si ,tt <dtIlti , iIl , -Ill h I~ li/ ltll . \ithin the,wLL 

hitltl t, t,lIIl~i!hI CtIh\ tht' td illt. 

lii,iltit ,dil n s hIli ltt lt' t'-s j'tt' ci' stIi iLC itItto it 

tl'll till Iiig 1iru ist'rlluii't'S:1i'ssiii 
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Plannin and Designing Agricultural Research Buildings 

W 	provide the client with an arialv.;,s of the area 
reqtired to stipport tie proposed research ani 
its required stalt, 

* 	 CSt imate thle Cost Of ConlstrcLtilp 

[ prepare the ph\sical desigins of tile project, 

[] prepare technical docuir. iltationi to alloW te 

client to competitivelV bid the project, 

• 	assist tileclient ir receiv'ing and e\'aluating 
bids, 

" 	 shiper\ise the quIaIitV of ma terials anid work-
man1ship during construction, 

" 	 approve vodificationis to the constructionl con-

tract and periodic payments to the contractors, 

* 	 assist the client in final inspection anid accep­
tance of tileproject once it is complete. 

Steps in Developing a Building Program 

Securing adeqiate fiirancing to construct the re-
quired facilities is onre of the most important steps 
in an\ building progrml. Finaniing carl be pro­
vided" b tilecountry gov'rmlent itself or by 
other financial assistance agencies: lo.nors 
making outright grants, lend ing agencies provid-
ing both long- awid iediumi-termi loans, and other 
situations corubiniig one or more Of these Op-
turns. 

Before financing is made available, however, agri­

culttral sector stuidies are gi'nerally made. Also, 
strategic plans are usually prepared for agricurl­
tural research. Fiese studies ani plans generally 
define the type and extent of agricuituiral research 
needed I' the comltr,. Facilities a, 'len de-
signed based on these studiis alld plans. 

Immediate' after scto' stld :.sanid strategic 

7'I'IIIsi.
of '', 

Regardless ot whether A government agenc\' 0r 

riate :onicern designs the facilities, terms of ref­
ere,nce (TFORIImust b pII tpareld. [lhe F()R clearly 
describ1,e the responsibilities arid dutiets Of the or­
ganization clioseri to design and supervise tile 
project. It a privat. concern is selected, the [OR 

slould form a vital part fand be attached as an 

annt,1to the contract. [he sample TOR on pages 
17 aid 18 has beeno Used tor ma11V agricirlItuI,at 
deVelapi en t pr jects. Vith suitable nndiflica­
tirins, it shouid serve in almost an' situation. The 
words "architects and engineers," 'a/e tiri," anid 

"architect" should be thanged to suit the in­
dividual situation. 

'cnd treeland sketches of floor plans, graphically 
indicating tile areas requiredrelatiotships of tile 

After fin ancing is secured and tileconceptlal ide­
signs completed, physical development programs 
are normally carried out in five seqItenrtial stages: 
preparation of schematic iiesigns, design 
LIveloplent, preparatio.i and distribuition of the 
colnstructioll ld(ocuml.lents, bidding, aid construlc­
tion. 

Sch('ntatic I'lis 

Scheriiatic ilesigris are single-line, scaled draw­
ings Ot the proposed facilities iniicatirig use nf 
space arid circulatiin within tilebuildings. At this 
potint in tile design process, rirajor building niate­
rii1[ are selected and a r(olgh estimate Of Cost i'; 
surbm itted to na nagenlerit. Prior to advalncing to 

plans are developed, the reseaich organi/athoni tl,next phase, Inanageierit shoulil approve the 
should siolicit professional services to assist in de-
signing the facilities. B\- accelerating tileplanning 
work at this initial stage valuable timi call ic 
saved. liie saved now Will niean advaniced in­
pli'enentatiori of tileactual coistruictiori anid 
savings later in building costs. 

On-. of the first tasks of the setected design tearn 

schenrratic presentation package. 

IDesigi development is the second stage of te 
develupniit program. It is dlunring this stage that 
plans, facades, constructilon details, engineering 
aspects, and finlishe3 within the buildings begin to 

is the preparatiOr of colceptual designs for tile be studiCd. No longer are drawings schematic. 
facility. These ilesignis reflect a rough estimate of Thickness of wails is shown on floor plan'-, doors 
the space required to accommniiodate each research anid WindiOWs are indicated in tliiir proper posi­
program, as well as accurate projectionis oif statt tionns, anid building cost estimates become more 
expansion or reiuction. Conceptual designs corn- refinied to ensue that the facility is beiing planned 
bine tables of accoimocialion (see pages 64-69)) witlhin thie budget. Once approval is given to this 
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'' ' Planning aBuilding Progiam 

-en'ns of Rederenc'for Executive Fi'ii of-Architects Fngineers 

Followi ng are terms of reference (TOR) defining the qualifications, re­
sponsibilities and duties of the f,,-4 of~ architect-s & engineers (a/,? 
firm) scheduled to be employed by the (name of institution) to provide 

planning Smasterand architectural/engineering services for agricultural 
research stations at (list of stations).
 

__Qualifications 

The selected a/e firm must be licensed (or satisfactorily registered) to 
perform architectural/engineering "ervices in'(name Cof country) and must 
be able to perform the duties 'outl ned in the following TOR without sub-' 
contLrcting the whole or any part greater than 20 percent of the contract 
work which the firm is expected to carry out without prior approval of 
(name of' i..stitution) The firm shall have at' least five years'. dx­
perience in 'designing agricultural research' facilities includingi ural 
edification, irrigation schemes, electrica. distribution, water supply
 
systems, and sewerage schemes.
 

Terms of Reference
 

Specifically, tha a/e firm will be expected to perform the following
 
functions.
 

1. Prepare a detailed master plan of-,the research stations (list of sta­
tions), at a convenient scale to be determined by '(name of institu­
tion), indicating the location of
 

(a) existing buildings and appurtenances;
 

(b) electrical supply and distribution lines;
 

(c) telephone distribution lines;
 

(d) water supply and distribution lines;
 

(e) sewerage systems;
 

(f) property boundarier, internal roads, and fences; and
 

(g) new infrastructure. Contours will be shown on plot plans at appro­
priate differences in grade levels.
 

2. Prepare preliminary designs with probable cost estimates for each of
 
the following projects:
 

(names of each individual station to be developed)
 

(Institution to complete a detailed description of projects and insert
 
here)
 

3. After approval of preliminary designs by (name of institution), the 
a/e firm shall advan'cethe approved designs into w ,king drawings With
 
dimensions, notes, and details suitable for competitive bidding using
 
(local,or international) bidding procedures,. Simultaneously with pre­
paration of detailed drawings, the a/e firm shall prepare technical
 
specifications, bid conditions and, where applicable, bills of quanti­
ties.
 

- __" -- 17 



PEanniny >e g y Research Buildings 	 __, ___, ___iing 	 _________. 

Frovide assistance :t (name of institution) as required, in adiertis­
ing for competitive bids in agreement with (local r international) 
c:ompetitive bidding procedures, 

o 


5. Assist, (name 	of institution? as required in preparing and formalizing 

ccntracts for construction of the facilities for which bids have been 
b received. 

'F:~6. 	 Supervise the quality of construction by making at least weekly visiirs 
to the site(s) during the construction period. After each visit the-a/e-,firi-ishalli~submit -a -report to -_(name. of ins tiiution)_ whichh-clearly. ,-... 

(a)pnysical progress sirce the previous visit;
 

(b) cumulative value of work done to date;
 

(c) total paid to contractor to date;
 

(d) cumulative percent completion, both physically and financially;
 

(e) changes made 	in the contract or amount of work to be done;
 

(f) outstandiig 	issues needing attention; and
 

(g) estimated date of contract completion.
 

7. Maintain books on each contract indicating the financial status of the
 
contract and, after receipt and approval of payment requests made by
 
the contractor, issue authorizations for (name of institution) to pay
 
the certified amount.
 

8. Ensure that the contractor nas the proper types and amounts of guaran­
tees and securities during the process of construction and that proper
 
insurance coverage is maintained.
 

9. Review and submit to (name of institution) ch-aige rders representing
 
modifications in the contracted amount of work to be done with the
 
corresponding value of such work. After authorization of such changes 
by (name of institution), the a/e firm shall issue ar order- to the 
contractor to carry out such changes in the work as may 6e required.
 

10. 	 Upon completion of the work as prescribed in the contract, the a/e
 
firm shall make a tinal inspection of the work with the contractor and
 
representatives of (name of institution), and certify that the work
 
has been carried out in agreement with the ter-mms of the contract be­
tween (name of institution) and the contractor. The a/e firm shall
 
issue a final certification for payment based on satisfactory comple­
tion of the work.
 

phase of the design only very minor modifica-	 specifications, and bidding conditions-all clearly 
tions should be made by management. 	 describing exactly how the project is to be con­

structed and with what materials. Most countries 

Construction doc11111c11ns 	 also require a materials quantity survey to be pre­
paied as a part of the construction documents, 

Construction doctinIents are the documents that 	 Before the construction documents are begun, the 
provide bidders with the information they need 	 facility designs should be approved by manage­
to prepare and submit competitive proposals for 	 ment. Further modifications to the designs should 
the construction of the project as designed. They 	 be held to an absolute minimum. 
include coriplitely 	 detailed drawings, technical 
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Plannirng aBu dvig Program 

tin' IY il urti'ilt' bidd r ii -. % Ollt' .-tilt'"t.ll)lili 


i' t Itt 'I hl I I ,1 Ill ,Io\\ etl Itit It or I tt' . tiIn iltI l 1'h bit. 

Iiddin , tIrI) i| v I ll 1ri'd'ihl \i l, ,liti'r tlil Coll- h if't dili lli,ill nL ike , into tl ,i, rll.it i r it, 

Ih'.o Il' oIi n111.0 tillll rll k t'll 
-

StnICtil L 'l t, IittL t' o ' nIt i t i lllOtI*UL'tiiOll ', lll"'ol', olIln'll, IV t' 

bi' ig od A ill LtIer ii iOIlbIdb hit'ellt'i leIC, n 1111 'i,ll t,111,111 t1r,, tlil t1''I' orhgi­'ild, e 
h'I ,l011iu t i 1.pr\ il1. I t i pildtrS iid I\. nlIIl tt 

)Ith~Mm~lnag, 'nitLt , ri'atl ' '"111,Uli,.h LIClVInJ­

i 1 I lgalnr , tIrieIOnW , Ito Sl lit ,-, i l 'M t il (._lI ) 1 r i tC rti))/i 

tlt ' tiorl It. hwlrikt tilt' re'd 't tilt' tit' tid­
tdin l ',i' i d, n rn , , ll-l ,l\,I, tIlk' LI,l'..i4n ( O 'l'l l,.'Itionll lw \l ast from,mII W%lt', l ltlth, to a 
tC01n1 Mid 111,11,L1rnt0t tinilt]\ holdi jlTritdiC ll)(Tt- It'%\ tCIV~ldinl"Ol h, Oft\ 01,ir, ]t' i/(, Mid ICt- tlt' 
irlgs with tilt- Iidder, to clau'ih Ml v 111 0 1 01eti~lU I\ul 1\,lilalllil' Iin11,111(iM g.' r jtl',i- II ,1Il, t l ht' ~ 
LIOUlkq HIMa11,1\ 11,1\ 0 1ir610n1.\tAd~d~lL L-,inI hV l ilht' Ctlrt, ,~n,-,huCtiOnI l~~iV6 ,ltr,lq,­
iS,',Itd to C',lh f 1 hidLITuI. Iho,o-,m alkt, Of I ial1 nllt',n -,hould ci',. ivr thatl (IIIllilic~d Il'] ,-onlit- are' 
,ll\ c l Ft'-, ill- nl l iiti tiewn, to tilt' OIri,..ill,ll Ili] till 11,11d to ILI)Cl'A ;I"('tilt' t, o 'k l i ~lC ktnt010t 
,,. IIt't-I I. bidders, ,are,ki-, :d- w11\ tiualitied Il ,er\ ioi,,l ,.Illl Ill thi,, \\,lJ% 01 t IO llr0d I*~.(.n I th 

d,"i',it 01t Ilil( iVt I' d an~ll­\ilt,'d ofLIC l' ,,C, ' lll,1tIL' 1.Itll'ilM, [lit.' l'll Cl, HI Il,llltV'rinl.,lI 'workm 

Iliddinl" Ilt~ritd..-\llu 111Ili~lk , 1 L'[1001 1VtLi,,Oil, ,hi r , I\,ill JV, t o , ill h'elter 01,111, tlol t .t trigqi­
. 110 1111\ t 11l'l\, ..up' ,r\ 1iilI',I'01,l, 11. ,-,h 111li 010lI,'e Iltullid\ ,ind tabu1t- lh t Ih,It I t lh .l'. V t, iI 

ldltt'd. Ml,111,1.1011101! ltialli,l l' L,,iit'% 11% hll tilt' Ill'ij-CJIn rtq'Ll to J- 'lilt tilt' ,qitii 1MI,;q,glC 
,.i ,t ill tilt' OJL-,Ilinq" ill tilt' H ill. Col:. IhIIITC l t Iu t. 11 toMVll]1011,11dItI dh ,I:1-, ilt' I t',, 

I17h1'ClWI' 1*01rinW-l'tliW: 01ltilt' I\,Ork. kl~M l'Ar 
I l\ , 111hli bid ,' ,h uI Ilk,.' ,.tO It ttO~k,11- Iu1,111 ii,1m III I,t, tl111 01 IlI t,ullth', r1A tltl-, ' VL't',. aInd 

,I',l'qd,', ' t , lt hl, I ithliri l tL~L\, O ter llt qh 011 tlht,' O~i',~i. i i lI .'ll I.1,ill I10I),I'tCt tiOrl ,igl­
l (] h ,,%k L1 It'tn i\ C'd Mid 011011CLI. 1110 Ol'- ill.L tilt ,.Ot~lhI,-t H'0111 rt~- il il4 I l11ualit' V It c(- l11 t, rt : 

411llt l ill (11-hgrVt Ofl(I .,igln ShO~fld ,IIqi-t ill II.-,tr l,,t,l ilITil' t tl I gI k'td UL101. 

", llti MIId S,h lIld makt, a\ ll., .ll1l11,1"I1,­
tit~ll 1,, to N LItLT. li 1C , ,h1lthe' Il:CLT,41fu Ih ut' .­

". ' -- * "~ " '.. 

' " ..- .....• .. .. .. . .. . 
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Use of Existing Facilities 

III s 1me .ipi'cts, lli ln,i lii\ r''lr'h iL'nt'r 
is isier th. n n iki, i , l\ciin'ni l tingm , tit' 
i e\istling tatciliti,-.,. In dt, t' ,opinI.In'\ resi',i ct 
ciinipi'\, tilt' nltlitr 111itinIt is lit)%v i, ,Ilsig l 
buildings to accoIimil ti' ie'\'iarcl' pl'iirilnns 
aind tile 'stiiatid nuinittb r tt sil,tt. %\ith ,\istilig 
iesear1lch centLTrs, d-ciSii S Ill stt be milt' as it) thi' 
rt,n ivatiiln 01' reci t u'llati ol Itilitli.. ,af 'cOSSil-
llet of s p[c', ili'iiiiltiln ani rI'iialOV111 tacili-
tiies, 1inl rtiiioval anit riplacimiC t tll t \iting 
tacilitii'S With nexW toe, li t' Word ''lcilitii'S" cimn 
includte biildillgS, utilities, o ex, land, Itencinlg,1,1n 

parking. I m tS ll 
IOCuS mlnaillIV on bliiilil, 
roads, ani I xxt,'ir, t, i's',g 

Reno'ait ion 

lii' neeid ftil renuioxtioll, ilr ulgrailgL it' flcili-
ties, maIY result itoll a silllple rtI'lltcatimn of 
Spaci' or t, \,lam Intei ,mCe isIl ileriitmltitln. 
.111ther resii to t V.I ca ilii rei e.Iv, iis il-l i' 

patClh anil %\t" hm iwatre repair tillpai ivo rk, 
ad iiii ll il iv ni\\ Iixlv l ll utfit l'r i'l 

iltilitV ' niglas ai l S' re ns, tlt (ii rrip I IrCIii 0 t, 
,iilI t'1uirbishiiig Ot Ilrnishliiig, andi finisheS that 
Iai,' tltiritrati'il thl u ill l st'. RInO\i-
ii r ,niik +tiiintll kt ad valltaL' (If ni ilern 

ti'chnuilhogv ill inait,'ri,ilS Mild finislieS thiIt w rei' nlt 

readily a\,ilmblIC at tlii' ti tlOI't'acilitv' i S cti ­

striictid. 

It is silnietiiis ilfi h'iltti Sepat' 'eil\ altiilns is pi'riiiii'nllvl 1 . issgi'iln,. 

friim ri'ciperatils. R.tl'O\datiii slntillt be Coll­
sidICril to ciSt il Iir' than 2i-25 pivin'o:t iif ti' 
rVrplicenti'tiit i'ist if thlii' fatcilit "\. Contracts lir rin­
tiv'ititll Sildiill vlliin , '\,:i'p Itl ',i attf,ltt 0 

builders i\hol \iirk prinl ri \ iii1 Sinnll-Cnh trOi-
i'ctS. Cl\lrk Uslall\ ollt u1nde'r (-'it-is cmllliel 1 
plumstypt' (If tOi'itr t . S imSinplI' Ieni\atiills 

calil be pli i iriin1Cdt 1 ' tilt' Ir teslr-eh l lstit ,ti'tie lin\ 

lablr flr.'. 
15 ''turce 

butidgi'ti'il 

either local 
grantsl. 

Rcctl 

'his ty\pe if ivtirk is tiftCIn ri'fi'rri'il ti 
,cuiLuint." I nIt, atiill cost', Call be 

as a cpita I\Ix p ini'fi ii l 
filnds r iWith ln11LS friiiii 1iinS alli 

R Lt'Clip ira t iuin if I lt 'ilitv is 

rentivation intl Call i'iist pi'i'-'Ilt Ofan'asilv 0I-iill 
tit, facili"tv'S ri'plikct'iimt IeminiLost, isnt. utiln 
best loin unLi'r iOntrit'Jt tohti L ­tL' aS ipp ii'd 

C tLtl1l. iSmntrc't Ilmy efrl i ii I InW'-
tvitr, itis Iiior' iift'll II til tilt' dirn't i-iit tut 

ma teria Is ii Iali p1 ii i\t'l pt'Riiit agi' ir it' 

to covtr the cotruitor's profit aild o\V'rhiad. 

''his 1i SuulIM. 

i ,1anVhOn't t\ tV 1 i\tiL 

is 

'rltit iid Oi\CUi,,itl nirl1i %rim1 111 llIrt' thIn 
271-- i'ri' t t O t Of L,11, ind iiii t'ri i11 it 1 . 

.\ithuhl n lilt' iii', r Ill )l hi' ,iIH' t i,i ' , il k 
aI'tII.It' Cstj-1,iti'01 'rti,.'ritiOln t,i. tHi tiiiil 

i
ttig iit' (',li 0iii b1 ' '1t,'t'llllt'iluntil t l rl iC''it i' 

ci 1111't'. 'his i dii'.', ill p rt, to LiliilmItms tll ir'­
i'uiiistl iiici,suc-h 1s i'ii C,' lcd, iitililit'S ini t l'i-
MllieS in colmtutiiin ni'thls/ll. Ili hiililetCr 

tl iil , i' taIllHliil'h l Wvith J el',r dttiClriti tiiln t 
tilt' w rk to lit' LrrIl'it itt ti nablei lmto p'',­

,ipr 111'Stiinmi', it1cist Jmnd iiitli'nilitatil tillne 
d tratI't as iilt'. Ahtot nl Oif,l< I IS p Il-20I)pti 

the,.tot, i Colt Sliuiiild Ie addeieStinlalteil to co\er 
pll'VSiC I t ti ngnc ie', alil 

liki'hV tii arise' iliring telil' 

i' t nunI 

I'rinOr to itt'signing all\ilew 
sli in ilI mali (i liMi'lbe o t'tliht 

nk 

rsLet'cuimns'lllItlctiil. 

ilklni n tactiii's 

buildings, alin ama lVsis 
iltt i'\istillg SpaCt't. 

i1U1\ ntind nil ­that by readjInstil I g ani w 
gll.; Sluai'i' v'ithin existii i faciliit's, til' iOStt' 

cilinst rucltiig. nI\\'c fin iliti , I hI'In iCtCd. IReds­
sigIiL'ltt of1 Ip, c', avs b r iillg stunt' Pmob, nleiiis. 

()nce aln 'a',l h]i iL'll Ssii t'il tii ta pe riln i ,Ill 
i'llit V Withiiillalluirgimni/atiOin, tlhat eilitV is lusi­
all I'h'ltl,lnlt t ii gi\x tie spi'e tiP. I l\'e \i'r itii­

fuil reaOsSig ill'umll 1i,1x he, it is ill tint' bet' ililt'ri't 

iif tIhe uu'gani/aitilnitoistablish a clal-Cut policy 
prix i'iiiiill itti feeling tlht lln art'am iicciip 


Dimljljtiii 

I)t'n tillitiiln in tilt Coln p ete reniiva if existing 

tJiitI MndICltiriig tihi' Siti' Of rubbli,. It shiOuli 
i' illilt' iili',r a luiip nSIMI that stipu-Ciunlrct 

ilt's thit all mt'riiO a i', Vti fr
,lIlls' to IVriII m ilnt 

it' allt iiit li' I'tiet'l 0iif tilt' t'iini0ilitiOlln11LilC 
Cllitl',ltil ixcipt a\ that are specificillv nvi'ii­
tiimned in tt' ti'ttl',akt ). pu Clmiplttiln if 

tndie tmilhin tiltt' sit' S uIitl be lift i Olalninl rail 'V 
t uir nl , it%\'IIt i'tIHiM tii b,),nil. \lost ttt n lilitiin 

C"tt 'L 01r,tllt141 1101 11,1\ tL' te OI-,lni/,atitll,Il S't'll 

[0 iiis tmt Ill'%\'I ii lit iings. 
lI uimildnj . 

W 0r' replci'mnnt if iiitlhTr facilit is Inltici­
patit' altt'r lili'niihitiO, tWO iinistii lltciit',ctS 
Slhtulid l'i'Iiit'iutnl',Iit siginuil. pl'tis 1uijlt­
illk Iuilstl i'ltistHli,'Ld tlir 1 '11I ill fur imeiOptr­
tiilns to Il'tl h ail rll.he built \vpalitil prigr-ai 
Ini llilt's(' i ,'s, iiia iigVim'll t( I 0Lt ' l it'fin\t'i 

i\'hih tOtiOi tif a are, timbe reintlloeilandJii'ili\t' 
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insist that detolitioti coitralctor physicilly. pro- blih~tirgs or utilities. Again, th itV,ShlOUhtILI lft 
tl'ct th i ptiitionS L'\pL'tetL to ''ildn 1.01 1 L10, ll lte.1ri , .n t' havetroL. lear r11lle ,111t1r iling 
L1,lnl age. In tiL' d(eniolitiOn Contli,rct II',ICo " 1 IeeIn LI.ti n r1ac0i I I 
.,hoilihibe made liable tor atn' lanrage ti 'ther 

Chapter Two-Adequacy of Facilities Maintenance 

Funds for Maintenance 

W ithon t ii onbt, it is in11Ch easier today to get \W m,liIt'n1a1, i flids really inadeqUate or is itI 
I n n.l s0r n1e\' constrnction t0ha it is to geLt primarily that appreciation of the iinportanct' of 

properi' fUnLling flr tlhi' regll" 1arnailten ,nci' of e\- ma iirltellarce is lackinig? Inadeqtnate tLonLiing nsn ­
isting faCilitiL'S. AnntiaI fninLs hbr tenr all,, geits et nSr CIO1,'1101i' e' ar hIla met]. si np Ie in ti a hat 
in sn Iticien t in \i rthtallyv onl\ 011C it'­ever\i'vel,\hirg C0in tr,. reqiits lior is also beiiing igilOre.. 
Iln Most CaL'S it is ye rv fiiirogs SLarchr nagLr ,\'l ai nil tIre sittnationl: "Whenoh,'iLs thatIhlilho for 

iiiicti I1] 'on ,OLI11 lIrpLblic-setor a 0 c11aI arie1 not h'ilg at'' icctistomiIled to .1 p'ohVlI, 0 hing 
ait il t tlyv nra in tdailid. BItt\Iv iiiit? sti it aS p olbi'irr." I lOw trwii'! Illrig rl'S ntliSt 

ht'gil to e'eLLack o ill iitill' nec a J ISaI strir 

~li'i I\u~h t ,,' ,,h'. h'-', NhI' il -l .til f ,'lIll ' , l, li",lt.t . 
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probleml i-alher thi ,iccoti,n it ,Is stlethlinqi 

tItha Cdarl~t hC' ilt \OCd. 

Natiomil [itllg.Vts ar1V 1101'11,111\ (1i%ILh.I ltO tWO 

nl10jtlr Wi<Ctitlns: tIVMll' It ; Aint] +:,oit'll(stollctil,,t., 

relIVITtr-L to+.Is LIC\0 01111+ilt ). Capjital n1lt1lis MVU 
' n10111,11IL L l hf ill,W \ 0.1111tt'lld~iql) O+till IM'l ti1t0 

11urhIV11-. tLof .,qui|+.II01nt. F1,nd4.+ tlltlll tilli.t.0 
", 

SO)ll'+,.C.s ito tIV tl'-t'td ftlr lhl't' l11111rOt 'S 11 l'. t ILTr 

tiht 111,16i01,11 It-.l 40t ill tllis- 0'1_1.01'r,.t0I l,'l 
' + 

- I11,111d, L it)', .ll "thllItLIS, oit+ tilt' 00101r OWIf+ 11,1 h 

\'hiClts, l'1r1,1' la q , 1)+,.u -ll'llof.MSOfl I lh l 

utlilitit's, L.IC,1.1in1; Ofl dl',i!itiC"+, ,lildI ll~ illvI,ln1 tw 

Ilnd ltv ivir ofl buildinll , '1n1k ,.qu6I)iil.n1t. .\hntI,-t 

t 0\tl~ lh t" O lritul-t\C+'.'r itIl, OJlt'I',M inll" Ihind,-

tttll nWs,.tMVr ill tk'\th0101)lq~ ll~t ltl'it." 11,1\ 0I O 


'lllilk to Lriti',JI IlC\(''-, (T\ OW" 1,11I I I .l.t.Otl~ 


141Hilutratt, thi's, ,I I ,.V ,uI ll,lll 11,11.'T l" 1 40/,il 10'-

IlOO'(.. tHIM his. li\CL1' 01101,11',I~l LO+ts 111,tt it+ r*01-
I(l't+tll "I p't' l'c illt his ttoal hl+kutn,tit 

+ t~,l,40.' 
,

110 I lilt' i l itll" (6 I),tutt u t \%.,-. ,I\ ildi"lt, h01 illdln-
,

t tl- ,1r11 tO tlh0 1' I Vi ,hat,0 h111 1 I s', trlI\ el, lilt! s 
+

si,-tt~lCl,. ( )%(Tr tilt' \ tl01,, h0t\%\, Cl'. thi., lkiiO 11,11
IVe\'C t'L_',lil ,lIllt110111t ,I%,oilale for \ Iallle[ li%\\ 

tollrU',ll t; .totsl' is- Ilit)hl ,,.r ',ullic.itellt to+,.t\ or"L'\-

JtVn ,C,. ,Chli Ilk' ICLIIuttLI MIn illq itlt ,.11Mntt 

T., 

lt)r Itlin eiltltiS, illa~~,lll , tl [fbtildfinlg 

IIL1 C'LlUJ'IIL01l is [M1,111v til0 lirl.l blkigiq't ih+,II to 

A.\s 'I mli~limill, oper.t'l',tl", lnik sho~uld h ill-

LtI.,l ,0' ill lilnt. ',Aith lilt' nnua lat ' t 1i llfidtitul. Ill 
,

Lt ItI iCJ"-%\ith hligh rI' -+tit 6n11 tt1,1h00 -,' r.l 

itlLtaC l.:-, tit It.s ,,1- 0110tn inlli l ttI',-h1,11 thO nl 

,l' ,tll l l. 

I\tr'llt it ltl tiltl l''lts l tjt'~ i 

l ttl'r, C IA I ill (.010h lll11i,h, CalL-'O~ui/Al' llllill-

ti'lldI11CI.' ('\I10ll t01 0%\ ITl 110ti li u \, It'l l f L ,ltl 

.I,- ') (",llil,1l Ct'kr l dLittUrt. Plt 'Cts 
-

CO)+till'-' Its' 010 

IVLId 110111 ll t I'Ml'illb' lII thI,. +.\thtlluqh ihLITL' is' 

11ttlill,', III qg ." 1110itt thi'. fil',tlrt, ell~t Itoit Liocts ap , 

ls+[+.l' I ,lI , II"lIC hlm it 11(In,t 3,i,1(1 it) \\hethtr 
' 

W11l.1lrs ,ht01u1l N' (InIC %\iilh il-11htO ,l',t-ity or 

thrl'tltt ll Oiutsidt' W+i~ltl'I'"+.r FOCIt'l l li/,M itll 
.

,hltitlil t"'+tlqish its \l\nI hillits ill I Ik,IttrII~lV With 

11li t 1,n thl Of its ll1,6llt41 ,11l .t' +CC, OiIn Il Il. tilt' 

anMI O Mll ill 

-l.itit1,h Lr11ne ioln. 

,l ,l ll~ilit\ L I +t n11,i(Tui~ls IN K~tI I 

Wht flnlfltill N ItTC/' i,; 110'+td'd? 

-
!I1,1\ I11IIChII 11011C is rt., I V L n11et'-LL L llv 0 r lIlio 

..*...
Ar
 

.. ..~~ . ... ~~ ~~ ". . ,. + '" . ­.. ... " 
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11101.1t (.3to (0 Pt'l'T' i1 rli'll4l kJlltUl [1 f0' i ,ICkI(t'h','tdd 0 oft thI' nt C la1,,11110 ' ritraion 
01a ,lWilitv n t',. this 1l1l101lllt In1111t tph% ,iCII Illt I f'Sttt',ll/' 1Ih.11on nl,linlt'I ICiliit"S. I I'Wi-l s 
(:O\'0r the coSt of r+hp icl l ,litt'11,1lll tllII', Cltr illfltriOr Ullllih , tHir'Ls It ilhe,it f ililiL"t'S 
r.alir J InId util- \vill IV d IIL,(I 10'r lliglIi..,r than 1l01rlll huni.lig'lt|painting, as i ll& CItVlligl14 ,ILod lt­
it\ Costs. It iS .'CSlil ltl, ,it a I nH1t Ie'., [11,111 \ 0 t.. 

thr],e,pILrcrit Of ilt' pres -tday repllacemnI'it cost 
Of a Sh IV .Vlt Illlltull\ I ittI' h'rs t atIliiit\ MILI ad,.hd,- f vtork is ,lvillbf,.btii night Sou 'in 

',r,:I,,ri'I 1,. d.With 1ornia1Lu CIitiI'l , lilfli ill I1hILiii,,. It 0111V bid f01i p ott IL- thin th ir IIrt 
,a1' t'\t('-Si\C anim a ilitit.faISuih 1, 11od Ot'rihiiA ill ittilll-,t to mIi­,S, , a i Istl' an d,,Oid lo,ia'' 

ftliillg, tOriilS, StIt'Cs, this p+Ct'loi'nt l,' i- sig oftori'SOtonoti lhi',VIlLI IW iCl \ofII[s . I 
,


tll,lint0i,' l ,C,a.-tIrifin to an ilt tuft' dil ctoo ill Illig htthi It to ll kt' p hi'dii'r'Ii .\'1 t'­
S1,l1, shSOuILI last [L.' uittin," tilt of 1nltrias o0at dtuLoh+'id. ttlalit' r workman+ship. 

W1t1 ' O 1110tLi'L' lih,lit\f.1 ctllp.lii Oli.t, ii, t 

Vhtn'u' t'I/w illd/ li'? tCtSt;'I .tiru'lSfer,"- t'tilififiig'-.iitTi',rittltt, h0rt'
 

r1idl 1o tv1u01-fr1iorlil]\ exl+.'t'CJ 1nd
tiiai 1i' 
Iill IMttI'it (t LUI+1int lhlctmL vifflil It w rt l' t'\ltISjvt' r ihbilit,­ltion in str ctiot ,ii \i'l.Is \fr,+, 

'S UL'J T,IhCS L-OlldititOn:- SLuIt,.r­
ft-i,11n l h Lltl (TlmiS.ibIl-, ,\itimlI+\ higI, I J1tm_,k.,.it~l~als 
hiI,.Iu,..,h', i;OCI-IIIulL'It~n S S-,tm tti[IIL,thblish ,11 O - firml. ,.Oll+.,tlu~tioln 

u it Co:++,I 101rCOI- h ly q ,1iliCLd i" 
ii Ostrgotl'.rlll 'nlt.s lllt illinSt. fs n ohf-11 , in iit,f-lt.f t' ll'ioLI ifl's, tnl' 

",

tLloit 'CO:+t: ".,t IStto Str'dlhl,ILI ,.hlIllvnqC,MrVt.,+t10%\ 

" 
IIrChItL-(AS+d L.lltl',lItl's It-oll,+ C1 1011h1Vih;0,1.tit,(11 both 1I to Fil,llV\, "l4 ,n, d tod+. g~ t.",u IMlIh| 

Je.'igin ,': t+,u11ih tht' ,,tIV,.,tl,thIt'h ithmW. W ith tt.,;q m1ain­,in,+ tI:.,rut llgS %\ithlin ,IC(-.,lt- lth ]+)O d to 

,
, I+, 11ri ,,lthtml thl.CS,0 unlit tt'll,1no.'. ',tIh IIS 1t,11 11 o d .V li[IitS,. , OfIlikidl ,\hl_',O ,tt'Il 01 li h alll 

t'IIIAC'SIM,,u11V,11V iSt., , l,vL ] ICql;JI, g0, 1-11\'t "I Jt II, VtIV\,, ,11]IL \ II V,SCI- Oblig, 10,r ', t I\) 

Lt0ll1 [br'1ug1ht hi liiI with inlation. ]i\i'Stlb- Iiilntlili tiifit's. I Ith'\'t''l, Spi't.iCic huih-
i~tiC 010 CtilItnVI1n111 M 111dli,hillg unru1-L- COJIStrlin"tS Oi tlIt, -Lh ( ' IrI+'C+1'. S',1.V SOLIOd Slt.'iied 

il1',+I l 11,lill10t,111CC. obl'.,atiotis-are rar ' tl-110l'L,.. t-,A , g0+\011111121, t nlust ,OStIMlt.I 11,1titl 01 

23
 

http:ilitit.fa
http:11101.1t


Planning and Designing Aqrcuurai Researcn Buildings 

Maintenance Categories 

iliin t'nn, c Ifta1ilit ,icS-,:lI hV' i\'i ,itiin to th 'Ot T 0 \th\ h iVi.hir I t 'cl o fma illtcia iL rc i' ,C., 
c,lttcgoT'ic-s: th,ltIt'lnlirn g no Cost ot r th, staltt nnliiilall t,11'ri IS W ith la or pri'lI'Mid l1Y tilt'in­

iring ininrm l rnatc l Stittlc' or' ctOntrt,ltl-tI t 1i,\ ,ay inlor 
or" dav labor, mid that rctiqUiring 'on1sjtlt'ra lt' aid t h-tips, rta ocL l'Ok ll 
labor, that rcrtl m idlSan1. Stalt d lbor.. painting 

ig lilt' siollai 
inatc iaIs a skillctd Iht' first tWO t,lt'gt-gIdtS Tr t , ig ci ttrniid labor. 01' i patLthinig ailt] rc1pa i 
nic.,can1 c IV 05cr ' - '[hS,a iig lll,lt Wiv l \\i ,thii d- 1, prc\cnti Inaii vaIks a ltt tLc rcVp ta V.dci ni ,11it 
tciia nriCL'.Ifp rtir nifcdll anid a tii t V ldOIr l arid tri l itrtirt 'scorrc :tlV in ' w rnJ\VIlr, rtp,lit'inrp all 
tir,1iLT, \vork of this tpI ' w'ill significantly it'- tall into thi', ltcgorv. 

ilocC lic OT'ralll ILng-tcril cost tf maintlining 
facilitits . Ililt' t,'s ,riot,tRiI,r , t'rlIlig t ;: ' i IIt't g ri aiyri'­

luriri',,laltl r c :hr cIt'lIOf skill niot ILI I in illiost 
No-co ,stIlai nitc iint ' cois S (1 sw\Vil'c ,|irg,1m 't r i liia ti/is. slstop- l'hiI Ir Usirall\ contiitacts i I hi' 
pi ng, iListi i ng W iini 'WS, kis- a w iti itlts itt', innp,1i i's.t ng, \',Isl O riIILacing iii'giO iitikt I int sigri d t, 

placid roofiig tilt's, c ,1iniIt 0ti g it tiS, II' k "v I I g t hlt It tCil i\C co l­, OS 1i' ' to in li nii , ,'s i' pin 
a nd ot her sim ilar u V Ci rrit'tl tt, is isl 1, lt' '11tasks. Il ,cstart' ,still ti to ctSh n ii tit p rci lti\V ii ain­
ott hVstaff t 0liOf' Wrcst',lClh insls tUt t r l laV 1i- ti'illi'cc SiiOll is WoWstrtti lltt ad,v prngra',n Js,1 
hoi'L'rs at a t'rv Iii 1,nlcost. I'l-ri,< r io-cost b ildi g is cim ttl111'. 
mai I'i 0t% Cost of ma illtain­i tni'1ni,1' loct' s tilt' iAI 
iiig facilities bv riiiiinii/irig tltuiti,tion. 1:0r t'\- Lotl 'l,.intcl,111't dt\'Lh0ing c0tiintricS dir ii0t 
,amplc,, leak' itts witlh tili's tHIt It' not hI.gir I tlii'ir prtOgrnl (tfprt'vtintiv', innniinti',nancc 
irnntli,lti'l, rcl\ rcI cOtis'l I'tT rinratiitIn Of ilti- car' i'iiniO gh intl rc I ,ltTccd Wvitli ctstlV rV­
riirr ceililgs. (;itti'it s tlht p irs,lI' tittal it't flcilitic'.1nrt, u0ti li',ini'l t'vt'llt- i t'vcin rip ICio tntOf In 
ally cirllIpsc iti till FiOOrS tlhnt nrc riot SWv'tpt 1niaiiv C ot rhit'S, hirildi gs iii oltir thrn i t to 10 
a1ndit l t,,intIl tiSt r vc ,,rs ii tiTriora,V tVi S icli i \tinto-tf si Ol Insct liiir fi i h ,In ,li ha's ti ,V ' a11 that 

to rt tI llmn r L'pai IO hoa IS illlil,lg ftit , 1cia'nc 
anild ti ht'iirig Of hiltVsi ini l isS i mt '\- PrO\iiiig tlit ro ,llr tha tis nt'ltc' It. 
anorpIt',s of minilltnimtt'L hi tlCiih'I t' b a tbor 

'uhjict Itt It gi'. ,' itl c 1, ,I lllllt1oW tin IV i p,lbi' (If 

n t10 
With irtu,1li\ nI10ill\ t'st n,t ilin iit rials., 
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Improving Maintenance 
[re'',thi'o :uatiilz'tlt'a c /irox.lrtlrilS Illltiin dill il~titttl's dlllh[LId dge I't'ttt'st for 

nildinltiiahllice
will lave in,.re.iLstd crediblitx'. 
I' I' t,'sedrch cIrgdIui/,titII, reg .si/e,ld of its 

sh Ild tielI .1p r',enI 2n,liliten,'u1Ct I'()-2 Mi t Iijtid liv'., , ti1 ' 
gra n. t11 i2 ie p reei t,ne iniit endmice, I'ck­h1 n 
list onilges 211-28 inlIdri /',., stepsn i|,t'x lridlitv OfIl such 0 p,ig 'li. (1110l the lirst in iig tIle 
hnciIdt'd is ,1gi,4erdi list Of iiIl inten lice ctix'iti,'s inhrilttlhl.imc is to imprcx' tie thinlking 0f ruiil­
thdt 1110t rlsetdrchi istittites Ilould cdrr otit ill tglIIItL'Ilt tr i llli1t 11,1 Vll'. Ii is Cln Il, 
til' COLIirS' tlI'ii , -t1-d,/\ tipt'r'tions. For illo t . lile W'ithOt elttcti\'h ,1on1 ill0Ishort llilli­

lchie till' Sciietli ,,d htl'ti LI'iiCV' 01 OCCli.- Iti e i 2t'i t 12l d Ililill­itl ilili l 1 l trdiiiig. Noit 01lV ,It 
Il IICC is sIggesteLd lillis %\ill lSsist illl ldldllilit tL'ild2iCk' ,1,2h I' tl i'lld but.1t iS.,iiin i istid tOrs 

ill lstdbliShiig t,liiniig .a custonli/I'll iillilgers. sillpan IteIIdl ,ui1Lis 1 coii­121d riit- .n,1I II mid 
g 'li. l'Cklist iSi x 'ti\\ dlllixlIrri l l tIV' I Ot luh itiVS,t rI' l,llChi diC ii x S OIIL inIi ,lti iistittlieS, 
be ,ldj11rStVI to fit 21gllli/,I .. . pix , i ld 12'. ' 

1 
e,,ICi liO II' ,11)Lill ' st rxI,' ll1111 th1illl|),l'tllCL 

Illdillk.1111' trt.,:i'-; s l. 
Illadditioil to rtig IV\ L-nti% |,erfo~rllin ull L 

nl,lil .121 riL , 1ith1nIlhlke pi Ill IddiliOir, d,htIighier il ,gox'r ­iteni.ii', hli0L d I- pitu'rOlnt'l l' ,li 
SiOll101r stff to'rltifV 011L ,.elrIdI L' -t ill llinli'.tri,,..SO.flio.ill'IllS1l111 Itr\ ii,., for'0\0111[11e, 1,htOLld be0 

reqiril,1g i11nelli.lt' CL', rT'pNiir, 0nliniIttIl,, tiir iilil ill the pllilIsHOphV Of iliit,riiiig fLCilities. 
ii ,diliC, , tild iS L'st Ill ,IIrS-Oi tii .gl ,.1,,n' ,lr* 1111lionl. I OgiCIV 2.ffiC IOClI.'d , C,111C1 011V t'121 i 
Iinin,ippropri,'.itiL,.t,Ifl'tdIII,Iint,,'lhl,'CV. mI O~LllrA'S. ,l\)[r' of [1112thSvCHOit ,,hOIrt-tLT (.lCtO ,111 

Ili li , eCitiiiol, w'ork 1'tu"r' rep l'prd 1lid,1r- iiLt1d ' ,kI',ill ilkihLn IhiS illl­11*0r fIt t' 11.1 CI' b'Il 

ritd ott ill iiiIIrto.lCl or ut 11id SIlOild 1siiVOrdTr (If rgL'iicy, pllt1l .tLItill' Illinlistry ll''li, it e ind 
st'ctildlx' in r. AC IC- L'ffL'Cti\Ix' filtler LIowI t fh ilx'e l Of L|,Ipidtiols.ciiiiirloOgicJii Or,, tII', 
ctOLits Of 1' mteria.ls t i l tis Ihs 11r,ld V been 5112n in Sriime n211. shoi Id be kept :\In e\.unph. 
1,11,Lil11.,1ig'11leint to cIIClIte till' ,\,lt cost Of I.,inkmi 11121'f li tte Il'residen recel' tl' 
maintaiiiiig tl' istitute. Armild xWith this iiif10'- issued 1 stAlnldi'lt 1iii0t to .11 levels iescrilirig 

1,11. ,j. 'r11P.h. b.o. 101, 1 t0 100 , .-,N 

'-Il2 
tf hd,M J i01dp p11 01 1-4 
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Planning and Designing Agricultural Research Buildings 

Preventive Maintenance Checklist 

NamZ of re slarch station.
 

location:
 

Naine of trulding/fa ility:
 

Maintenance frequency 

Description of ma.intmnince, iwinI] 

. Sweep and clea.i floors 

a. poish floors'.&x and 

a. 	 Paint all walls. ceilings. woodwork, and metal
 

flas hing whefre required ir.slde and outside,
 

4. 	 Atljutt do-r ,rod window hardware 

S, Chltck all Orn. til and replace or regout
 
i a,; r' qulrll'd
 

6 	 Clean and repair gutters and downsFJutq 

7. 	 Clieik flcoring and replace loose or
 
Irisicrrg till!5s
 

8 	 Check, ai.lust, and rqlaco roof tiles 

19 LUbricte all ectric inotors 

'10. HI,!VI, functioning and igi s level of all cold
 
5tra 1 ;,} cortl|Iies iOr's
 

iI 	 Check a o, adjust al' fircnlri :-'enina %nits 

12 	 Check and relpi.ir where ncess!;lLry all insect
 
screening on wiloi:;, ilrs, tild ventilators
 

13 	 Check all faucets nd valve; for broken
 
handileis, leaks, drips., an: iepair whtre newd d
 

14. 	 Exain,, all electric; sipply and dist;ributlon
 
panels for ovirloads, Ct x
 

I5. 	 Check all eloctrical outlt!t; ,nd switelmh i
 
ensure proper fIunctiorning
 

16 	 fheck intir, see.oIe systems. including floor x
 
drains and sink traps foii, rop functG ;ing
 

17 	 Check all light fixtures for rop functioning 

tant rel ',,- bulbes and tote; wlere missing

ir hur: .dout
 

II latch an seal all 1.v,d parking aireavs and
 

roads where cracked or damagted _ _
 

26 

' other 

http:relpi.ir
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i Munu if 

Wuati~ln 

l,-oearih slt till 

or Maitumrt, tqutiicy 

ii.Ctiy ~~~ ~ ~ttitV Q~ il 

i 

~ ~n----~~tt~Ci 

Qihi 

~ - --u 

II iwok and, ori'CLsp!:CC ,ofC alCO COCi:; Cii 

itli1':,1 - 1CCt III,: 'i 

it lt' t' 

* ~Cut,', il ' 7' .1 

27 C1- Call .'CI 

toy I C iC 'if 

i t I C I I, TCtiIV 

v-,t.I'C't,,o 

;'4' 

24 

31 Ch i 

'dt~C i iv~lCCI. CII i 

, alXut' 

ilt 

I 

!I ui vC.li 

1 11 

I 

i 

1- I 

t__ _ 
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Plarting and Designing Agricultural Research Buildings 

Name of 't'tsarclh !,tallin: 

locationi: 
Name of bwlding/fility: 

Mainumance f!qJenty (cher 

Dcscription of maintenan -a tem iallty M tY t'titn VU ii A tri' lly SetEv Eitt;iatol Nate 

I iItr 

,37.Check building for unev n settling or cracks 
in strcture,m9 needed tialls, floors, or cellings; repair 

36, Check r.ti, icIhone syst.m antd repair 
act required 

9 Chck wroindrain systtn ftot propl~ 
isnettotting 

140 n -lend reno e (liltfand If-b|ilsflivilltllf 

t",s W all hori:.ontalsurfa''S su'lh as Walls t 

tha t (to rct l-hth Ct n
caUilwlt-S,door tranlsofill, We 

thtiS tops of 

41, Cleck all ;uncortrol deve; sutwh s vitti n 
shbliis.5hads, c,1ttollts, (te, and r'ftalior1 

ititlact I's ttrslei 

42 Start anli pertorn Iroutoer. aitltoeanmt? on 
i all ,n 'g1sicq, t-citicai ,nttatctrs 

'"0'. "" .'; x .. 4. , .,, 

-8 
v2 

28 
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th impnrlirice rid reqii rimtints of faci lities h'aiinilgofIdii h'trtorsdid,-ci tit.s.,\ A lt, -
Illali [I|ildllce. idti'V to sulllinrid isi.i LC-.il I'VImlus tin Mii)n­

tui ii nut is ti irinddudV 0 tucliI'iCal .SiStalnt 
Ctirr'itIv, 1IOSt tiCV rv rnI u pOu111 Il .1 d rt of the proj­uVlOiIg-COLt I'su or- miii t lia inIid liu'c as 
gaIIi/dtions Id\u feW in th i Ir aiin- t'Ct SCtt t.rVt,\V 110011i 

tUrIdn'CC sctiorIS- -i'rhip tn, Cd 'n011t':, J 
painter, aid i idrivmaii. Oilv illd1"' V t ' in- /\tlT'r1mliv iVft~l11il,i Siitf'S 

GIdnut'sIIdo ist IttS rporl't hdVil I CI"W of I-, 
n Iive 	 In imcrist's illi h t ffhiuu to Luuopt'd working in Mail - ,kiddi tio t ruquesting maii­

fundrlieu. Fortrilaluiv, trainiig a nidillnttiiit St IdIn' frI itliig ill the 1l1 al oprLItiig bitdget, 
shorifld pruu,.,tnt ,v pinblti . INIdrtV COt iri us rusi rifh insftit lfts shoIild ilv sfigtLu ,1teridtu 
haveVt ocatid il ucatin p rogr rs wVhurt S'i 'St IIIi il's lol ii11,undnCt. AtfOiiu illSi-
VoLths who Lirub liiintl,' 1 ftl',, II fiLIs rt'o­10t 1'0 
CuiICtun1 Call ruCuiVu Ltraininig in 'ClutriCith', Cuir- viti'd thhog ii thu sal 01 p rotiIuCu ad faIrii 
punth'r, Ir,"Is1inr\, Ilito rupair, d l fht lik, . Ru- goods. I IotiwuVr, if isu alld otliur btidgtud 
sea ruci tirglnii/attiIlt lsa r ' Lirguuitt 1'IiplmI"t fliusu finds ar, left IIISPunt, d 'it lit ' trn.I o f fl iSCt' arl , 
youthist fill lirilul,dfdCf \',dnCit,', ,1 iL, lt,'rrnd - thuV guItrflT rt,'Vurl back to the ltioni Ire,­

are fotoll frm11 SLipplfuVniL'lrt IdntVriudut 

ively, to cnr HIrugUl ar staff 1ii011rih'rs il spcidl sLir,. 'riV. uIrgii/,itiOIs , id soiMe Inational 
COLII-SC', IitJl(Li d ,11t Jn IIr ,W llg tl~ltl" nlllll('n1,lnCL' tin i iir,stit ill I-,s lCh i :,tituit s m ,akeupro vi­
skills. in iOlt[l- l itt I'LIldt o b i, r0t'i t Cr rs1ii v'uas 

I~llJtL'lI nttII(l0 IL [titV LISLI ill Su1SCLU lt Vy 'rS. 

Iodlns ald graits to dutltpinig Cutiiitrit'S guIt'r- OL'rgaini/,tiOIns ,fht1 LIVrsilg this sVstt'lI Of" id 
alv allocat'e stibstdniald nmilitn Otf 1i 1 Vttto 1i ig,lt'lit'nlt iiuitt tlih' Kt'IlV,1 t:rt'Str Ru­
niatin,i llitnd iiltriii ntmIiilSfltdiCS , li tlrinilg. .sLii lIIStiLItL' (KIiiRI), CI,,I adii fit' sLigiru-aiu 
Irdiiihig ftor fadilitits miitniiiice hias, Ior lh rut.suiruli CtIrltT (CINICANA) il (Cotlmbid, id 

compi omitttd IH'A iWild s ill­inmist part, beui "ulv from ithe fi- il N igt'ri. Uiispt' Ctillut', to 
idIiCiig scopt' o1 fit1'st' projects. N a 11it'il t if uruasu fliorilh i'd rnit'I iinitt'rt'sf. Thuv are car­

finid'd r'.st'arch protgrdar., niakedi'fr 	 hi'iltMirn l 	ionall\V Shtufl lt' anliiitullct' illd Can. ustd ,a 
iiillItun t rilin illgill.iiSt tii t111C' piri ,it' l t fil t 'icuduCL. 

.- - -. . 
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hidngc trilit, - ill,",mwc t i % *, t,imo t , t liii . 
itll*hh kttqO I'110 V] 11,tlllttl. N.~" 7t l 11, '!" , , 


ibdikc'tttlt tltt it dii," ttiid',il t it l 

30C.-f f ill , -- • 

Chapter Three-The Infrastructure Master Plan 

Location of a New Research Complex 

if ,a t'n\'i!1,,lgtS of st,,-ch to be carried out. 1:01btilding i-ogr',d1 COn.trICti for- the ri, this, toll(­

allt'ntirch'y Igriltphical mlls O.r stirV\'S ihdts anew ,agriclltill-lre'wa',rch comp~lex, ,ai, 1ma fir-st 
decidig the' ]toationl Ile0 task fiv illill) in1,1jor. Ste[) LdOT1t11ining ifllnd I10tmtlLI'itCS01nd Sl0110' 
1m,111gt'mt,nt. Fir'.,,, 11u1st be,,ISSURtd hetwithinl ,1CC t,ll lC,lillik,. -)Oil S1r\T,, , AlSO1111n,1gC1110'nt 

t the, tlualit'011d tLt1,11titV Of1,111d iS 1L1,1.tVtn 111'1 be 11,1Ld t he Mlitt, 11t,thll t ,tO ,lSSU, lbililv- Oft S'Oil 



to support ti t'roplO,S rC.,ir,:. A\v. ilabilit\V O 
,grounidwater-in ullfiCiMn L1tlard1itiLS did ItOC,IiOII 
anld r,,.liabilit\v Of ,l,,.,,:t'i, 1 IIILI 0,.111111 t .lli,. r 

service lilt's art' ,oIercoIiieratiOllS. 

SteOnl, s;ocial] issues stitil &s tit'0ri1i0iti ',it. 
prlO\iil it\ t kt'tl, ch lltiSC,, ,.1re..,ligiou.it 
III d i,:,I I ICiIit i,..- ,l 1t ,( . .\A, IiLIN'Ilit\r ,110','1h11 
Of SI-,fflii,.n frl ri,1111 II II)O tll Kiltor.~ ,i]S .l,lllt 

Itecatist' ist othet\l' rk (Ill I'siiU llI pro-
titction lltIs %\ill Il' L 11'h.\ lI ll tIiv labor. 

i. ,11II(ItIt 

p',Iv Of .\,im.0 1 >, rn 
K,..,(,.' It1011, IISh1111 . i IIIl,,,. rh d I ,'I-,L'.Il ''I 

,,:i,.ni illn l LI,.\ L~~i L ourt-

tit' is, trItlioli low.. Spouse gi'r ll\ work 
tOIIo l S,_,I:,T. I h . h[11h0 [,i r: iritihj, ,.-,l ,, 

tl1. i ' tonstrict,, Ill,a\'av Iitoln1 
I lt' t\ i i ,t\ kto tt'Ollt'i rtu 1li.tl 
thist,, litl ,g iill a it etil, ilii

,.'l SIMm~Ihf W f0V. I]h,( a1,_,L ','er H il 
lj, lb ill ml t ,I hJ,r'e adq l,., a111Wil, 

is/,lb.'. vil-
' Iwl.il, 
L11101' Iii ,.-

i i ute i. 10 
tO hi ,dt-

tr,,('t 0ild r00,ll 1.ih :.,,111 ,1114.1th,.' lllliliC_,,. 

1110 prin'i 01f CV11VmtIdIt 0111.1 l1n ill-
ilWtlie." ili gypst,, ) 1111.thU 11ro,,illity' Of 

,
G'ite'd'h',ir,':Ahqeo phiji-fin iptl i,' Iy ;l,,ting,a,',,ve A,., a for 

HA 

' 

t 

ll 
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r1'.' I,prodiing Mre,,' to tit pripo,1,t' bitl iig
Sih., IINOShl IL 110 dLeriC-11 ,1d.III LIM, ti11,, ,h:­
,,,r,.i,,, Onl 010. l)',iI,.ij,,; ,.lirl~io lOf vin,,ll i 

troin indlstries workin Ivili * lill (illrhitling 

11L t it\,,iii
 
used to" i'de "ir . I \(Ill it tlt. ,i ll t'Il i, i10t
 

.gicalhir *iui llr' l lO tlt' lil] 
1 L1I 

,c'hIi i ,l , - i ,,.LIII.:'. (IIr.l 1.u,1 iill.,h11l0ti(W S '.,, ll, 
i h'uii MIL,I,. I"., , i Int~lll110,It~LhllIL' 

ptii/Ill. 

Bl.l ,k &,h 11r11 1,111,111 h iurn -, rn. li,.Mi 
I II',IrJ\,, t lml., ',.,r a'ill 10I,111 1 ,1( I1iS'-,Inll ,n,,, 

1)6,14' ,,.',l-,.,i,.,li, h\, 01n lr..,,a ,-1'.l ill­

stitlitt' loelteti ill tlt' (li0 \'lt'0 otl ( iiillbil. 
Il) 0T,hfing Onl tlVlh,., 6 " b,l ti',lhi', lighlt\\,ih wl. 

&>11l IV.,tiv,.ll 
Iit' t II Yir . ,0ilt'il' 
tI, ' 1r.'0,,
111,'ItSOlI(ItO' J,' 

t~i - Mad 

d k,Jk, C011l-11IihT-,S 


sli htl-,t 1n10\', i 


wi Ilran the
0114.4' 
11110~lr 

iri,l 31-it kiloinl' r froil tlht 
1 t i I tit i Vlits. l lto 
i ,10 r-C t i 1iIg . iI ,.1

.I .I ~'i,.,rwi,, 0'-,I' ,.4r1,.LrS tIh, 
.,tlli, onl Ihtoli r tVnI h.,:, 

, Il 1110 11hf i,,:, Ih,1i.0., S 

Of il Il[i, ' L'\ ('11,1 pot i-s 1 \v Rkill , 
lC ra 6-011 1 ,~fcCV1t1111 rom,1 

p.it," li"ti, ,d th, 'l .1!, lei: ' lt :,, . 

. . ,i. ' 

.......................... '...3
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Planning and Designing Agricultural Research .ldings 

Finall', it should be rememlbered that while i' 

person or organi/ation prop )sed to plan aid iieI-
sign the facilities can be called on tI assi t in 

The Master Site Plan 

Once tile a long-rallge llaslersite has been chosen 
site plai, or zoning plaii ,idicatirlig ho' anid is to 
be lsed dulring iletupcor ing 21-25 years, -s Ipre-
pared. The IllaSter planindicate.s wiclI ard par-
Cels are to be desiginatled for reseQaIrclia d.wi ih 
for prOct iOll. show's fileIt clear\ placelrrerit O 
e\istinig bilid ings, utlilities, roads, anrid parking as 

'well as prropel'tv boLntta.,lries ,lni other f', 'ies 
affectiig the overall inrstitul 1teI W I'oult.a, itdiolln,li 
tile buiilhlg 10rea-pIJIi shOld locate PropisLe ill 
lionto existlrig faciliti's. 

Iroposied COilSt rurctIn sliouLId be Fhiasid illfive-

selecting an appr tpriate si t, the tin ecisi in re­

ga rdirig loca tioln ahwa\daim s reiin nl,1lagellerit's 
rep.onsibilil " 

located illrelaton to :'her comp't1onlentS O f the ill-
St itLIte aS an in-tegral pailt ol alloverall pla nned 
grOwth pattLerll. 1inagenient niusLt make everV 
effort t See tIat the laster site p al iS IOll wtd 
illirtr IIIenstr 0r1110dr in filephi ical develop ­
lellt
pi'teSS. 

rii 1reeaeli'tstat i.lii h 'eb dIte 1eeiivelhiped hlap­
li L i\\ dii'egard for clear-curt ds­rdI ' ih aPparerilt 

signileri tf areaI.S for Specitic use. For e.iin peII', 
tasf hatutiiSilg Ilighlt be corStrrcteiL'ed dowrln\ind 

frOrli air area dedicate'd to alrillal facililie,s1 frOln 

a irlstV, rlOiSV crol tliriliirig area. Ioti IOlCaV 
year iicrelni ts unll's it is i11to be iIIln luded ill a nit ilitern atiorili I ti nanici'iI reSearch prograi s 
one s,0t iLldI'veluprierit. I IClCe, it IresearCh re- hilve cotributLItd hea\il' to tlie phySical disir­
stills w\erei less satisfactir\' tha unoriinalI ,ln- gaii/aiion Of a ii1.ituer it research statlois. AI 
V\isagtid or if sta f growtli were less than tile c'iclusion 0t iilla'oft liese pro grains, bilId­
anlicipated, the adtditionll space might lot Lie iilgs especially bi It is a part of a pruOject are 
cOilstructl. It wotld, liow'ever, be plailei 

"[liltcal plan anlhitulc 4,hwvil alf'a,h-6d i"wiing, f.#ir 


EXPANSIONOF 
ANIMALFACILITIES 

ANIMALFACILITIES 

RESEARCHAREAPLOT I 

PRODUCTION 

AREAEXPANSION 

EXPANSIONAREA 

aid abalndolLd a state of disrepair.ill 


i l 


;wp,llllumis,l haw~lbowi'l 1 aiit tw71'i~ lhat apeai,1'1 affiaintll pdlt, Imcl 

AREA 

ANDFARMWAREHOUSES 
PRODUCT
STORAGE 

OPERATIONSSTATION 

lABORATORIES 

IEXPANSION SUPPORTAREA 

-I 
FARMSUPPORT 

AREA 

PRINCIPAL 
WINDDRECTION 

PLANTNUSERY 
AND 

BUFFERZONE 

GREENHOUSES 

OF 

AND I HOUSINGi -- HOUSING~RECREATION 
ADMINISTRATIONAREA
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Individual Planning Elements 

In dLVcltOpinIg the, pit'"icl lyt lu. r a1 agricii- [or SL'cII'itv rasolls it is ad\ i",,ltc to hI\t.cinl\Y 
t ralI resLa ch instittti, lilt' i liitLisi l nt'd O 0tic titalC/tc\it Id, pRptcrahbl ia\ Cd, cadilg 
caCi Cor Ipincnti the plopos d c1SiCMCllotst to tlw' r'S',rCh il"ltitlIt'. ()n t' IIImOrVSccLAIrit\V 
be lonidcrcd, llMe first f thes, tll,.' scit nlitic pctrTSOs Sl0itilti ht'tatiuid t tile crntiMeIi day
 
lahrto,1hrics,is tC \crA nucilcirS aid hCart Of a rV- anti light JrSa i'roltctioln ilcaSLIri. BVI h,IvinIg
 
sc'arch rgai/atiiii. ClIO SCI aligll(cd 'ih Virk 01iiv rcn,tC ha ic'C,all vcliic's pa ss tirluii g]la
au v 

til' aho rat Hld lCckpoin tahi1dpitc',ragc, is Ltid on, ill r, ii aIhart , icscacii stcnri tvV likclv Le
 
plots anid pr'odUCtiOil a,'aS. .)tiS,riot il ordc,r rtucdCd.
 
if ilIi"po 1ta', arc IdliIIi I0',tiOll ra', .c'IVciil­
tisti' r\ ii'\ .. rtcrLrir snp- Rc'>'rtch lIoiIs
oficc'1, hirl1,11iOll ,, 

port alrciS, ,iiinral tacilitic's, gl'trliht1tlScS, Slttioln
 
ip'rationri, parkin ,r., fihl sctr\ icc buiildinrgs, RcscaMli plot', ca ii I i tc'd, ithtr side of tlie
h110 i i 


stiff hoiusirg, rccrc tLir 111LispiiS fieliIs, aiId 101d I'adinlg iIito file maiinIi rcsca,-ch c'Iit 'r ant
 
Ca hiLiuItilIit s. c\n th ile r..L hOnntlr 'itcs it ilt L'Vilhb1l
 
anLd. Ia ditillnud lanL is 'i'LIdL, the c,i1i b
tipits 


Aga inr, it is 1CI r Lt ricl t I li h0thSiL's illai
,iasit p 1,11ian sign a '\ ndtet\ ,r tI ito i f tile rV­
rcsca icr Lilpl'\ thaniitis tir illtegia tc giN iLIplIaii- s0,1r',:1 briiiligS..\It lug rIclL~lrtgcS
sOiInt fel
 
ninrg piat cL', inV tiulti' il i i\istinrig stl- iLl be' p ib­igri igifa11 tIai r'sL',rLii phl ti L' tLILi'LIfror 

tiir Uil' if tht' difficulitiCs W\ith pIniririrlig lic vicnv, rcsL',irch plts HIit 1ir,highly' \isibl aire
 
C\1,prisirl ii 1t a11i1 iiih lt is tllla t tit' L aid I'- I ORL' LtOCtSSibhIL'tii SCiL'ri stis aId il tilt' fi1 %it,v \'
 
nl,linili t \t ' t\iStiig iif AIso, of piLLiCtuts Will
ii I t.lnC l huildli rgs licttpubic. pilIt'ragL' 
IrLI, t he tr n i I OL[ti. rhi' plIa nlrrL'r shOulId Priil bV eL'iL'LIdt'll. It is ild\ iSsiltL, Iii,uvvc', tio 
,III\it' rirrirrgCti t Oil fullding rtuir'd ti rV- c'rrcfuldl' fcircpit ailIs ti r'Llct lhe possibility 

pllC' t,h sc Lci litt'S Wiihitn ile h.lng-r,illgl p1,111- i llint rr llni t ii Lt'S i ir ariniil,1s, cithcr iuf
 
niii" SCIIiIIt. uhich could Ilil rL'L, rtch rIuLllts.
 

1/ t ,1 li , ntis 	 1:rii111tliL', sIaiipini pitrL'iiig higlh prOfilt,
 
I',S0, ilCh1lots S0.i L1.lb' ciL',iriV Mii v
uilrnrllr 

I OgLt HLhtr %\ith ii,11iagcrncrilt l iilt sitL listt,tii Itilb'ld LI scri binrg theitL''.ichi ciilg tLn0c. In this 
signt'r i tilt ' rteipiSC faLcii Lit's sl cliihoos' tht' %V' tit' gLft', ral public is kcpt adviscd irf the t'pC 
rdsIt,S t|L'sii,I L' for iL'su',ir'Ia lld prtltic t ii iof rct,irli'h ill r glss. 

fill hiiOica huiLnilrigS 0f tlilt' Ian1id rsLr'LI t r rI'v­tirig

1,t,IIrdh 1ltd lln ii, 0"t Sh IIIt, 	 ' (d l'i l :llI'rltILt , n114IC,Il tl| JIU 

It ti ,rtcilnOlLItLt'lt' IWLni Oif thit' It'ScI'cll'tlS 
,ird Lilt' nn,lIt,' ut tlilt' statill. Irir L,\aiiilt, a Lifirtuiliatc,h' OrLlctiririCOiiiiiiiiiititsif Ii.S 

I ,it 2lha ii fi andILI 	 .rv 1IirCn i'rllf a ci'rti iup riciLd' bccIViiL'cccSSal'V fur . sire i\val i m1,n v rIV­
ilr ,\1 icrriIICIitS; ,i1 ag]iurriulrliSt Intii''Ls I ha; IIItI a SL'dl'cIi stliOllS. I'riiltiion ,arc,1s lstlally l'LItii' 

i'Cti''Ci plrigrallii ill a fririt ctiulli tildit\I1i v iL'L'Ld c\ tciiSiv' hand, tlilt' p ' Liiti if inIhi ch is 1Ii01riiallv 
,11 aL' 1,1i gL' as 4 I1. ,rltC1irliii pi t'di b v C llisitCr it i L' L' ,lni1ii Iilist. 1F0r 

this rctSi, iiiLIstl fir t uitiliuii sdlrlIliL' ,b5Used 	 l1 
pius'ihIn', uiltlI in cilliiiiliL'\ i'niiiti' IbiuilL­

tilt rL'1.,ir,;h institutt Should h' st lhick ArlIt igs. i\II-VL,ithcr lCcVSs tur this Liidshllt bt 
Il00)I) I ()i mlitrs iirrr i i tilli, 11lilhlgIv,ri'.. \I- 1i,li.4' i1iclicnlt ivithh all-weather roLlS fOr the 
LIgli li tIt' hlrl ttistrriIc' sCt ila ig Clluilirrtt f,1r111iig Ill tir 

\\'hiirn' tilt' ct'rI 	 fur' a0Spiossible frirrir tlit' ilairi rL'sL',irch 

r11,rv 'rrv, 11i1iv0't'it111if int uts 

unildi ri4s rum011Iii rii'slLs to frMid h0ir ipcrrrtinnris
helps hiiIIIi/',riid I tiiltit'ii alcr. Stil',Igc 

nIlist ] i ftrL lii' f i1n0 tlialfliC lilt] Ia duict's lit' illgs %a'ait" rlIrs fLir far ililIts anridhiuilti lilt rllling
liketlihoold (ifl COSual theti. \kh% Ll'h'l build- Ii~ltS hoUld [t Itd COu)\(IniL nlt to]le' 	 il~ ns itOl, botlh 

irig sit' is frrtlhr th, 201)1t rt1Crus fl'illripriLip, tiltr rcst' ii d the prrtihltion arL',ls. 
hiigh\n',vs iht' Lvt'r,Ill bildilrg iliss ,iiirillt it' 
St'Li ' th gL'ri'rai pulbic. R'hcitiv'v\ highigi Ihil 'S 
hilit'of igricgItulhirl t's'.ircii uOptrIliOtis is irlipuir­
tflllti i r puLic rclVrtiilis SthiILlI)Oilt. \ Signl RLcgai It'ss if til' Lit'siglg chlsin, laboiratrit's, as 
LScribiI)g th rci litiv an tit iht' work hi'inrg carritd t iIt'icul iOf tilit' rcsc, rclneffiort, slu1 ih.'1becon-

Ollt should bt ciliSpiltLiriISi v di'SpIaYcl at tile 0ii- tralh'I1.ht t anrit i i' ilccCssibhit' tiCach iftilc 
traiicit L tht' iistitut. i,htr pIhysical li.'ir ciits cOiiiprisinrlg lit' rcStica 

Conplex. Il sionmi ilic carciistitutes, such as r 
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Ct inl 'i iml,ltitl(th ,l i nd I Ilt itInnIt.nlt 
0 i'Ii l C h , It il'lit it , "CIi\ C'. (IiI)ll
Zinlibo ,\vt l I
Iobolt, it i r, It,,ctlIn olt, 

-InItIti tII[itd btIiILIinll. I ,III,.I tI ,I I11 , IhIit. kkIIn~ t'll 

ishe .t t I II,. I ,-i Il .pcIi ,I, 'II nq i-p IIII' 
' 


CItIllT L t ll'.II i Il. f I ' 1, IJ I Ilt %' Illt IIm llI1 

+ ' 
ill"S, 1IC, 1-1l~I t-.1.trI 1111 10l hlt\, , t q~ I,II lll ,1ICA h t 
Ilttll' l ,ldLhIIILIitJ 1h111V .0\11,11nsit 

l)VIVcnding ltll t, , lfll l ,0%
110 OW 

,IIiCrIIu Wl'tR"1 h l i I tct lturl ,L"' ,r 'I([tic'bc I 

. 


,s ,a,l-t u of sIn idl, .,iill.[,,ti\ b iJ l 2-,lh~ ' 

L',lt ~l ,ll / ' l [Ikll101111t 1 t O 'l +'t,-' l 

rt'+:h',Utinl ',l k*11c,'S1)1_,I/IJ 
r
. 
,+
l l,lll 

to -I-ickL hanIIrc(c,ut h. It, I, l.141(Ilt,'~d 
,,LCt'ri ttO I Lnt'tIitll,llld L Illl'~t'tlL !\ t I+\CIt('11 

11.1. . 'uch ,'tilt. itS~l \'l + ,Iniln,llIr(t+,1t,, (. 

ill( I. ,, \ C(+I ',\ t, k\i 


' 

buildling'.,)IVt I.', 01Sim,!he-'tt.r\ c illit ln l+r~ t 


. 


\iith lniunh mtt li-,tutitn tt ll ii li \"-t'k. It 

,I U iliti,. inlt',l ,lIMnlt~t'lle it'- hlIit'' ilit-d
 
I\.t lt I,\'ilit\ osm.tI\,,hIIn rt­\, 1l,jc I ,.h'linlih, 
I ~ cI .I +,l L u,IktIt-I ,{iC 

.JtIt'kli 'I 


W ilIII fl- " 

Ihck ' ILI II ll.' t %\,C dltIC LlIIIil tht11ghtll ,III ht'rt 

- I l' Ith l~i lliIt 1 ' ,ithilt ll CI' h l, ,(', : k\ tilt' 

Il[hol,Itltl (-I(IIIIl ilt- 'lqlI ]+,lthohol'"vl, tolil",'h 

Ilu~fqh 'n.I,.,uill i;culih+, i,), ill v.po­llioul kball l,ili% 
' 


l'llt'o~lliwto Into tilt,'l'lilm LllotoItu c, (l'Rowo'ttt 

[t-,l h h s iu c -<,lm ,< t, ti ht, 0111~ 
tilt' t ,it i ,11,11tltt'r r'iLVt 

" 


It-',(,], tIl nlit 1 I fil 

,llditU ht',l t' t",llh Ill I 'Il.l/ ) II+-.tIIt. Iato bI 

hItItc 'I I I -, I l!()lfl .,td newrI lt IIk lIitt 

1 14 1 1,i',l.111( , I 11.,lt '"1J iIIil tl]h10, 1U 'lll)OhC[\IOL MIttd 

Int~ll thit. )1 1(h1rit'-,I lk (,-IIItIt ,iltIIII rt l I,Iho , II ' 
10 11( . %,0 \hI 41). Itll , t'l+C+'.tlit)( t ICl111J 1. , '\lk 1h 

IlI(II - t 'll[ i,t,.Ill)%\\(-I" I rttll1t.\ 
+ ,

IsIh q i.',,l(I1 'tI 

tCHI-. , \hItull - (h -,ti\ C thcL\ Ik II', Cic.,11. I t' ,l' 
r
.
101- I,Ih(IIr,IttIriL,' ttu III i%i10,,111 \ I 1 t h hI thct t0rlt0, I\ llik t -It' I1itItIr(ll 1i1'ht 1,11,r0I ill 1111hL lnI ,I 

't ,u'V illl"I,'M ctd,I lC,l\in'4,tri~lC ,+,. til,ltitll \'il-k.
 

tlist.' '. h 1OS riillll.+,, 04-1 ids. ill'LOll­IIVt.,IS' ,l1.it~ l'l'L 

t+l.''nit Ct'lltt'"SC'll ht' hOLitt'd Ii\V 1V,'.,Irt'Itt(ltd tL hI adacentijLV It11\ 11'(ll)tIl' ( )ItiLCN R+t CithlTt 
tieit, r'LLtil. tr',111 t \ omn ir~ ll , L 1V'tlitl inIILedi,ILtehdi ulI l bt 'nt. 0ld ,inltOhllt r,tt \0tl"(t 

-Finalh', l,lCilit,ltk' 
L'\l',ul I 1f'0111 l~b~~tui'.OlliCL\hi.',typ 1 LIL'S'ignl n i0In ,tl'tO'.,h ll ,I_\' tIil' 

Illr/ltl~l'~t "Ill'tI ' I~ l t tl tlIlt" ll ,H Il~ {I+tIl st ) +7, 't"~] '!lPitI ' d l['tl 
 ......
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Planning a Building Piogran 

W\ithinl thIt, la ,l[ Olo iL'S M'Ct1101 ld JSCll (\",Jlt- hil 110th. SiI Oillidnliill',iltl I', Ustiflkl~l 1 

the ol'ten Itilt in 1n1 lficintAlt t ie n ildt it,- the li rt stOp rll \ ilih l. JLc'L'. ll' kiikltl b l'lhIv 
lte 0 gt'neli' ContuoSill ill the ,lbiMlttAlr\. St.c'Trli idntilidl'.. Atit'jihIe imlrkiiig i, \itoil ,iti shiti( 
.ci'llent1CS teplllnii tlht'se tOsSibiitit' li shoMn IbN' ep1lrttt 11'0111'taillt i rkint. A t(MIerei i'll­

tIl p glt', tl. 3 . t ilc ito the l iii llistl'ititil I'lli ing. s 1 
, 

Iliii 

IlltetiO l tomnll1in01 ,1111ld is I \VOIiinetIl tie­'tl 
hItzP,',,ittiottl i'ri'ti'l'. sitqnIt'lte tlhi itretieitjil is overloowketd. 

l l l1110 i rl ',li-, t illh0lill,1titlll SCt iL'\i-,11,tttil~i llO f I Jlill''atilll"; 

til' ieSe Icllh COllple\ 'hoIl l' Ctlt .ttlo 
,InId L',,)SiI l\' i C-ilnl iqtS, rll,I(r1 , IIlk<' t,liti( Il IIJITM ills' k01nlplI,\ I JOilllC! IL'1(1 I, lnl in t is li1Wh10CO 

nd tilt'generIl pliIC. It, ibrir1\ l 1I\ In ll ot,111 lilL \orklilt 1d is theretore i11lrnhlihy 'oisv 
Colilli bil is il talttltnte \llit t >lk11 .1 oi- IIIL dil't\. Iililiit's lilt* es10t'I,-ti\iti ,sllild be 

iolln. Ill ,itililt n l to) l- \ itin ilfl<ll, 0 l 1ih'C',lit(' IVlillltV 11'(1111tLI ,ill 0 t'rMti~lInS stlt-1 IS, 
LT tll'R-t,,, t r t' ritc s, antollt -. rtICO, II r III l IuN isht'd Ml tIt' ill- hhI, to:,h c<ic'nlh,t" t'],mli d lnlillitra­

s,!iltll I rt t'110 this st'k i01n. Ihii10lill' li{ , illl. t 1101llk C:111 11 t lilld IILI1V 1 illM Olt',h\ il ll ti-'rlill/Tr 
li 1110~ Ckl'll tI'lti, l li :-,IUi'd,,'1V Md i'td~tt 'l lril~tuh o to lil 'tL' 1l- IIAi' t st s ,t'dS It', 11'di lt] 

" illl (11h0rt. A\l , l iiO <', 111l111, ,Ind \ iL100 I,11<' t'Oll 11i Oll %t' \ 'l li , L'MLId l ilitiOS Illdlillit'-11MnCt SlhOl)S 
lkt' ;lluIlCL ill Iql'l qrI,Illh/iL uil hi 'i' this tilt', , 101'1110ultoo~l 10,1(41u,11i ill J1'(,l . ..\lsO, 1liCL-, 

t"!'],t l I,,,iil!~ It~l,LI d 11I IVi II c IIIh , t 'tI , \ V, nlCII W I 

111l11-,>IAtCrt O 1110,1I 0. ltCJI Irtheq IwIt Ilol)h­ll 101r 

i hdili~it-1 too 1,LCll'i,11n tr,1lliC, this Vt~illl will k.,th'k ill tilt' ',lillt(' 1101n10r-A 11VO',.
 

1,tll' ,10 'tlAi111onqt rh ut-0 1\ k',l\, L' til t' IVtIL',l IiCn lltl,,'11)( the, Lhilcti ltr hI1L' , nh IhCC S I Oh 

llIkI I 'tII ' \S Jct Il, lm-ki,, IWO\ I', i~ll MI i tll'titll''iS hi l,, ,tlT Wlt rhtill \ 1C (llil)­lk IIkt-I ILLtlt 
hi~ ~ ~ ~ ~ :1ukn1~~idtt\s ,,l he ilJtl0l,. lrL \viiI,ltht tqup~~ ~ ~~~~~~~Oi,1 \\n('11u~lt ill 01 

l~uil inl4 liltill 1 \\ 'll l <1Qul, I I'i~htu tnil ll nlVI'lt'ri­

,'\l llilisl'flll~lltC lhi /'t, is 10 Cll~ sL 1cl~~ Walkl,lIlLA', b\ higqh 

tlikikt'nllf i'il li 1tgiltAld I)ubliC'"s \ iL'%V. Ihllii~ln 

W Ilin ~lMittI t'i0 l ,I(lrt'1i ,I,l L0Lh tl OIVIt'i', lli fnlCililiL'! ' 11 IIl llt MV 1h11uh111d I l i;ghtl'd 

Silh st,1 llI ot ilt' A,,l~ll ,il put~lqiC. ]:Ittll'"l , itV&10ln, nli ,tilt L 11,111'0110(i 1IrtqlInIllV h\ tilt' SOt 'c ilv 

I ,ldIll inrllillnl 1Ot-itlll shlldj[(btlil(Ctl\ ,10'- LL'till thO, illstiltl]1,. 
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Chapter Four-Climate-Related Design Issues 

D evelopling coulltries in the tropics comprise 
a great v'arietv of ecological tones and cli-

matic featui res that inmust be considered in the de-
sign of research buildings. Tile discussion here 
focuses oil some general clinate-relaled design is-
stes. For a 1ore detailed techni ica! referene Oil 
climatic design two books are recomllLende, d: 
"Tropical Architectue in the l)I' and I tulid 

Temperature and Humidity 

Temnperalure in tile hot dry tropics (such as the 
Africaln Sahel) can reach as Itch IS -- 50 degrees 
Celsius durillg tile day and tall to 1)-15 degrees at 
night, depeilding iport tlhe regi l anld the aIti-
tilde. Temlperaties dIrop about tvo degries 
Celsius for every 301)-neter increase in ,ititlhde. 
At the higher aItitiudes, freezing temperaluIIs at 
night are coillnioll. In the hot hn lid thtopiCS (stiI 

Zones," M.j. Ir andIJ. l)rew (Melbourne, Florida: 
RoberL F. Krieger l'tublishing Company, 2nd 'd., 
It82) and "MIaia Of ropical I 1ousing and 
Building l)esign," 0. Kotinigsberger et al. (Ion­
don: I.onglnll, 1974). Manv fteaLtures described ill 
these buoks also pertain to locations oLitside the 
tropics. 

as the costal regions of Vest Africa), tempera­
tlres average 18-2) degrees Celsius. Dul'ing ite 
warmer seasons, te inpera ttilres in tile hot hitlnid 
tropics may clinb as high as 38--Ill degrees. 

With the exception of certlain aleas, relative 
hnlidt ilv il the ir' thtopics seldom exceeds 50) 
pi Cei t'\cept diuring occas 'il ilistolills 

3'le W'wiri: lc' mih' hil. ip Hi' w inm ily wah a hc ht 
lit .0( hI 2,-,1I/'l finct 'l,zgwunld 1 1,i 
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whell up to 5) 11i. of Isato'r caln fall il l strv 
short linme. Seldh m is the ainnual rain fall ill tiese 
areas nlore 30(1-501) t, 1otthaln sins. he ulid 
tropics, on tile other hani, cal hane a nian 
huisMiditV of l) percent Cr moie', With an ,llsia 
rainfall of 15)0-2001)1nsn anti higher. Flrtqunentl' 
rainfall in these areas is hiisodall, with prinicipal 

iiidS reversing diirection from1lin raillV SL'a oll 
to tl ne]tt. 

Other Climate-Related Issues 
In areas ofI high Is l5nit)iy, ePpeciallIn' 1'h,here, 
tellperatures are also high, bui linsgs 1sreVoftt'n 
ati nersety a ffected bn' ftingus allt ilsiL\\' on iss,1-
s( ilrV and wood surfst'es. Aftt'r ony I' fes' \'t'rs 
lt' C\terior salls I f nies' builittng call begill i1 

turn bt'lac: aid appt'ar to ble se il' nt'g It'clte 
fl'iml a l ltAltho ugl thisinitnanisesta slnt'tpoi 
contlitioii toCS r', 1 afsfft'ci lilt' builthiiig's Struchli'al 
integrit ', it is 11 S 'lhtls'V ant, With ti ,,t',ttnd i 

wnorstn and is isoir(I' ttiffiCUit to correCt. 

Fungus ,ndtl nmildew can he issiniilsit'ti Lw tit' list' 
Of painlts With slpecil aLtLttiti\'eS ill tht'ir flornsta1s. 
Surfaces can also be cleaned periodica ly wnitl a 
ttill' Sot sition of 1.5 percent sottiull h'pocitorit' 

,is o of nilage anltt po Llla1ted ait, ' . "1isse flctOrs 
that afI,'t s.um1iit' Within a partiCLi . '"' ,re 
topograp0ly, iiitliilg altiitude, lope, antd srieil­
tation; gou'linsd stirface, illCshitilg ersst,Lbilitl' 
and soil telllpelatlire; ald objects Such as trees 
and tdlings, n'hSich may influence air miove­
lien t. 

ol' .1 illiltr Solution of trisodiuis phosp liate thsen 
repailted ,s nlcts.:,,IrV. Inl buildings wnhere there 
is a large differlice fletn'Ven insiLe and outside 
tellperature lld himiditn', inllltioll 11,1V'e -
Lltired ill tht \ tt'rioir nsaltconstruction tIo pre''ent 
tit' fi lisntion iflllOiStlIl' (St't' alo ileSt'ctiOn on 
bii ltiog n'nlils tion, pagts 511-53). A littlt as fiVe 
centllit'ters of ilSultioll is Oftt'l sufficielnt to pr'­
vt' t tile fornlatilln of nliss ,\ Or fullils. 

]ern itt's art' sa lor prisObt'i in both tilei nslit lstr 
tim' and 151illit tropics. In tinOCCLspiet builtiills 
tt'rnlite tunnels friuiss flioor to ct'iting can appt'ar in 
onl\ a week to 10 da's. Even ,after beiisg re­
issOned, t ile\' is1a\ Suidtientn' reappear is it they 

Withini tlheSe t,sn\ hL1,litdii N /O 
ances cr cl leh",""Illiclo atill 
Will atflect tle lOction of ' 

Designing the Facilities 

illSIh 'rt' vaeIi­
lvhichunit I u Ndt I' 
a'Cl s,tatioi., and 

C-'li/tcWI'lvolllre': lhlnhiddingm hilllldJ tlioph . f hi ll l'Ow ill" ll 10011 I l .'1l, " ' ill Owff .llllu, 4 til il,'110W,..I'M' " b i' ll' '00 thi 
i ' dyll. 101,111lhH,1011 U'l/llll l ['l/llllqdcll tv'aH ll l l~ Vt 1i1"ll tllli 110 hill oldT' i'lliplil'l 1111, '111hill ill. 
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never were reimioved. In addition :o being tim- ing Construil n ma teria,I L lit' pOlint of breaking 
sightly, termites can severel ' diamage WOI r11or- Or cracking. Al,, Strolng ulitra\ioIit light ha, beci, 
LiolnS Of tl]ldillgS aLa.tIt[L'p 'Ctl'auliion[, Lesde 

are taken during construction. In sOrme instalet's 
termites ha 'Vebeen known eVe1 to tICeOIllrL i­hn 

tlre. 

I)ispOsl] of rail tei and sll'it ,itla'ttail 

aIso be a i1 iS lie, lIthe trojics, gttL'rs ai.1 
diWIIsPo uts iil buildings 1re often inatIl.late to 
accOiimiOdatt' the raInwater that tails during 
SlhOl't LS. e VSt1L' .1 CIi lita tperl \Lt'tlllllllltill 

source ot wOrr'v since they tent! tO till gittters alt! 
clog tdownslimitS. In IIVJ, Of high hmliiiditV 
where the mean rainfall is SpitOLuI i ti'lrligTr pe-
iods, 1r1l'01T d'aiiln'g beCeilis trtIt'l V iiimilOr-

taint. \Vatt'r 1i ,-,t ca rried a \ 1b' 0rI 
buildings as raipidlas pIssi bIt' toy p.reti\it thbe 
bliitl l of water riu rt',,gaiist walls ,it! ft 111i­
daltiOnIS.Ill ',Ole Cahe,', uOpll tr,. W,nar'Otlid 

btlildingS a i I \t'rv elfeCtiv' met hot! i1' dis-
persiiig r in tt'r (I)l5, I Ianr ,/iin bZimba,'e). 
~Oth1l1C L1ry thC i ha'Va11d id triltC'-, x-

trIIies tHIt nut t't ciNiiptii si tt'tl fur in tii' tie-
.ig lt b1It!iiligS. Ikt cliii' tItitteru 't's bet ivetil 
tiY auitl Iiight tt'iipt'nrat0lit'5, CaIst' bulildiing t'i-

kniown IiOtiiii,ige 5'01110 t'\t'or c'IrLiCtioll 

ma teria,.,tpt'ecialllIvHnt and roolint1. 

I)U' to a gneral cloud co\er, nattiraI da. light 
level it) the hid S is generallLiii iI tn piO ,,oerIhan 
in ll ith vl'riT ,1"lre1 i' v n.. tierL'Luall i CiLiud 

c, la t t101i 1st eiCO\er ill the dr\ t|iCi,) -,, ti Lu ln 
rays and glint Pii- lnt piObh'iiis HIt e\tra,.et! 
ittentioll in buildiing design. Although oCel'ing 

JiifrLtl ieut , r,lillstorlsll- MV ie isO a CaLIse Ot Cii-

Crni. 0tu thestJ'I acci uiiaiiii by lightning 
an,.I vinll. eonsider­high Iightillig I, c'iused 
able dainiaige to ot of bi tingS ,itthIe hortiCeL­
tuialrestarl!ii i stiuteii i mlOnde'a, /ii baibwe.. i 
Iliildi Irt !lIi'ncy re­igs in arVI Sof high lightninig 
IIliIi griOtiidi t! p 'rotteCtOn. 

Ih~ xaL' illutra tl',It'il,l Cli­11 l0,l110 J10\ Of the 

mat t'-relattpd i-l 'is t, aitd plaii­thaII clIhiteCets 
r ill fiCe ill tIL'Signiig btidildirgs torthe 

htl-IiC:-,.MlanagCn/et' l ul tHIMOIL,[V1,LIILI IS 
manyis u gue tIS bt' 1i, takesiiit'1i tfsl aibhL'hae 

ilito iouiidltraitiOI ill t1' Lt'sigil of fiCilities. Al­
tOtl!hiil 1tNle (ti thILL'pil'Obnliis it' 1IIOI Coiiil n1 

it tit' ttlhi, 11iii Ot tVt ilr siimilar diffi­
I11L'Ilt.S tO LC\IVald lilt] h'AMIL'IMlIC', tU ,- ctlllieS arv.C.O[IIt',)Cl, ,llko founid illto'llipeI'a1tZolles.
 

(.'i''i ll ide 0'l!," ,I, l TA,111 '110u~ ,1, . 111"'ll- l'/lhe (lm l . , llhlO'ltlIt,h 1.l "" 11 ,~l'"1,i l-'t Ihu1111 hl 

c'til'itiml 10 WIWt,'lWl,.111 l,'lt l,C/hthlil ,'d h ¢.
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Suggested Comfort Measures 

Soeic of the best dt',igned dg rictIlltLIl \tthelinatitmal agricultnral libresearcli ubn etrSit\ riv at 
",uildiigs arc, llOie C,IIstriICted t p i art' StOin, StIdeItsthat Were soII C]piiij ,o,iCO.thetre 510011) 

500-61" vears ago. \lost tin tIese Oldter Structure, art, and "i))) prtuetmS t,,iniga h(ildilig with hrm,keii 
better suited to the cliiiiatic cnditions in t.tnditiOninig M) prO i'iOii iahuralfouintd air and or 
tropics tha buildinig!; Oeinig dv'si, ntd tOdav. Be- Crtoss vt.ntLi-lt i,. lhi hoildirg vas desigitd 
cause mtclianical ,1r ctmiditiOinig was tiilv',il- \\'itlit t ptrabl, wiindOws InIt ,Lir-colndition­
ale, ilittLlal ctilditilis iig t111,IILttinOlt'tl for a Short timeIt' after Coil­t'nviroinnitntal ItNrt 
respected aid bii]Lirigs tt'signtt t t ake full strOiction was Ctllphtt'. I here was it iilonty tto 
adaitage inaturalof ventilatitin. Ciei iligs triniig make'rtepa irs. !a,-,p1laced to Cirtiiat' the a r till 
this period were foLr to iMt'lr., cirulttiit'Ld l1t0 air. Hit' htiildilg StitrelVv wouldCLtlllttiiv fi\'t' 

high and usuallY there wer' high wilidOws atd Iave beri bet t'r Ltili/d wili sthtiit'natLralvt'iIi­
openigs near tiheceiling to permit ]lot air to latioii! 
escape. 

Ilimtst dUI'l iig couinties eletctIrical pover is 
Natur1?l cross zwntaihlalioni intlIth'-ilt' lherefore A1 moiild­t t'irlialblt'. 

ings si Iould 1, thoigh ntio air-coildi­be Ltsign'd
V'entilatiOnlis oneC Of the Moost cotmmntmi titmling \Votld eVerLdefliciVI- be inlludCL. Air-coniditionling 

s ill todav'S bulilding designs. This is maiiiv caii thetbe considered all adtdd ctmnlltrt as op­
because virtutally allfacilities posed to ,l1obsltt,n-CtSitY.are beiig planied 
dependent oi itcliaiiical air ctOInlitiOiing. Mai'V 
buildigs art' costructed with fii 'hitliWS, Ili librarits, Ct ni.ptiI'r facilitit's, ald labtrato ries 
which igiore tI possibility (aid tielikelihotd) 1vltre higlilv sophisticaItd sciUltific t'LIiuipt',It 
that sotieda' air coiiditioniig will fail aidi ati- Or optical e]Lipmenilt is Lti'L, ii Tcnlical air-ctill­
ral ventilationi Will be neteded. ditiOting is Oltt n'ecessary as a dtiuinidificatitn 

iiit'.i-Liitl' to p rtt'Ct btks ardl'k]tlii pnl' t 11rOl1 

IIi iiditv-r'l,itt'd dIaiig. I\t ill tliese areas, 

Illd.lmlesia"Jh l'till l-" Wlithllhcl 1i(!]ll~'t I "), hOwl, NOIhC,\o v eh'I, lllillll'd , IWO~ I-lt '1111111 "l'lt alit, pi'llll/on at Owb' 


I> ''
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however, ro Visi in inLIst be cross r a tile CallrIlde for tilet Ciolh'r cliii,lttes at AtitUtes whert still 
ventilation o itfor tinies when it1eair-con i- provide nileetded Warlmlth to tilebUilding's interior. 
tioning fail-,. In these cases, buildinlgs dhOld be 0iented With 

tlIeir hlng a,is I north-south direction. 
IdealIy, CRIss Ventilti, n enters a buiiildi ig tOW, 
PaSSUS acroS a rom then e'0ha11,Lt it Iheiglit Of Ill si0me ca t'stiei'lnaM)vK' aI l',LL'-off bet weep 

2tweerfn ole anid eC0l tilie ta,'st-ist orieil t p1115tvo meters a11Ovet lev (1t ta 1 t.cl I)StL, tor ilt' 
flue finished floor. \tieii intalke air enters IOw arid sun (1r oIIIe other Oriniltation to caturt' the 
IA\hLists higher. OcCLi p,its abh1 feel brete. suthi staMIces, 5111en t i0"\'t'icallare tio ihe Ill in Cia 
flo of no\ing air. Illdr\ climates, iit,ke air piv\oted \vind 'stat S\N'illg a sailOUt Mliih like 
passing o\'er a gr,liSL'd O allbe help tile into tilearc 11" Vr srI'l[ilt'rv Used ti dirlct bree/e 
wvill be naturallv c0'led by illistulre i,Vporating buildiog. (liltshou:.i's ait plastic bout es should 
frllI tile plats. I be k0, M'd \ithIa nortl-soiuth ri, tLtion. 

,olntation Cc'ililIN ht' k,tmid llifill, it'lplhiior e 


l:SFcci,illv,the humid regions, designers 11111ist IAH1ilog, trOiC l 11,a higherin ill re,ls slhatiUld L 
take ca' to 'ilSLirC' th,ltbrc'cC/s are ati\'ti to iin iii0ri1,il ceilings detsignedadI otl d be111 as 

,pass throigh lnid ariu0ni blocks of bildings, l pen alitd free to til' oltsid ,i'aspossibl . In IhtLiuillid 
Closs \''ltitatiOii, 01 tilt' 1veillit Of ,lir climalti's, heigihts of toat tlroLigl especilt,', Ceiliri 3.3 4.tt 
,abu1 be m1,\i ii/ ' a11Ob tilt' tI Ir ic Unrc'l­ildiig, c.111 i'i arieltiilg btiild- etIL'tiPs e ti 1Shed a lrt t 
ings- to take fLIlILt\',IllOf tilt' prev lilillg ditirec- tic' d Cli' s cei'iings ci be loWvertag' solabIi'. Ill 
tilm (if\iind. (3.0 to 3.2 mli'''s abov'L tile tiniiihd floor). AIso, 

buildiigs in dry climates c.il be dee'per tll 
Illlot dr\' cli mltes, bUildings should be riciticd thse in IILihlid a ,eas. Agi ii, however, care 
wviththeir l0iig a\is in 111east-wi's t clircCti'ton. Tllis. should Lietakei thaidt bLlit iilgS (1ait block ally 
miliizes the sil's rays falling dir'cth ilthe brec'zcs tlat 1111'b' availabl'. 
Ioig side of the building. The opposite is true in 

zi,,i , .,.. .:,.eI .,, ,,, , ',"a.,. b 1 f ., d,0, OWh,,,u,,.,,Ill.1: ,,114 
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Corhiorsfilld iai/r,,e'tt! Prot'ct ion].Wil,111hslnl 

Outside corridors and passagewV' are prefera-
ble in tropical climateS, isptcially the hot Iiuin id 
areas. Tihese should i designed as opi'n as 
possible to the free air ald should be Prottecteid 
from the sun and the rain. Corridors ShtiUldI be 
from 2.5 to 3.) meters wide with deep overhangs. 
In cooler clil,it's ,lnlat higher altitudis, where 
reside corridors are More praclica',ll, shouiitheise' 
be no less th,m 2.0) eters w ide, 2.5 being more 
iisirable. When cTrriidors are t O IIIitres Or 111t0iC 
in vidth, personnel arte able to pasS, stop, cn-
versi,, and tnov'e eCluipin en t withotat cirCtilrg anl 
obstruction. [oilV corridors ari' frequently con-
slrticted onl tttirsTiie-soitinl's less.1.5 M 
These are entirely til iarrow aind restrict move-
nlnt within the b1idin . 

In discussing this topic illKiya, 'tne architect 
said that a corridor 1.2 meters wide would inlete 
international st anlardI s. I Io\'i'er, in additioin to 
restricting trafficflow, ctirridirs that are this nar-
roi anild long tendto cri'ate a tunnel effect, which 
is aesthetically displeasing antit can be excessively 
dark, hot, and psychologically confining. 

InIIhOt drV clinlat's tithesun sh4otliId be Preven"ted 
frt shining dirUcth on CXteri r wall., by propel 
building orie',ntation anld by Ilndscaping. In ft 
mlor, IM di ,Il V('t h1'Sti nt,ii r, is IIsiall 
no0t the pi cipal souirce iOfdi scOMfn since its 
rays pass through cloud- and water vapor anild 
are tiltinmatl v difluseid. NonetheI'ss, in all hot 
tropical iegi ins it is good practice t'.) Protect wiln­
dows from bh the diirect anid inldirect ra "VS Of the 
Still. I.OLIV'"rS, or iletni'ntsgrilhIVs, ither WviInilo\\ 
can proVi INi'ths pro ,t 1it1,is Well Ias IicOrat ion 
(Agrari,n Rescarch alnd 'IIrainiig Instittiti, 
Colombi, Sri I aika). I'rotection can also be 
ichie\ed by Llsing adjustable oLtside linged or 
roill-tIp s ltlttUl'S, Or venettialn blids iinside the 
itns. lI lti'r, ho\wev'er, ire a coInstanlt sutrce 

Of llintinanci sinci' tht'v are i,silh' datnage. 
Venetian blinds sholi!d i' avoided wheniever 
possible. 

J'roh't hittfri mi ditsl 

In the hot dry tIropical climates winids frequently 
blow tip to 301-35 kilometers per hoitr across tie 
dr\, parched earth, causing frelueniitdust storms 
during the sLimmer. ltst storms fo,'ce a powder­
like dtust ite buildings thrttigh eveT'v ivindoti' 

,At'icr: fi'"ll' dtmc ~/,t'uitt ' ,I,li''r, Ifict't i,lI ri' ,t i ,,)lthllii,. ci s1'pcbhiiih . ','m ttIl 'i', 1 OI/itnhii'otLl 
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aLd dLlor cl',Ck, scien tifiC if abotll Iib rl'OIilIiltinhteh drnlagirig distlalce i to si II1tters the v',dl 
equiprunieit. 1o guard aiulSt this, all virilloWs Will suttlic'. C.,re Oust IV takL' to 1llat tlees f,lr 
,IaW LroOidd I Ul L plroOided 1oLi1hbuildigs 11,1t I'thadot.' ]OLI k sl ittIId arid i toi tS io drrlll.ge
 
Wvith tight WeathLr Sals, p1rteralV tihe,initlIrOk- footings ani toILItions.
 
ig type. ares ' Itisare
III \vhere Ser'Li .IS i' 

t'equent arlid lenglthy, double %\'indoLI\vs with l'arkirig ,reas too should be,siaLld, 1,iptckiallv ill 
Weather e',ls be treesC, be til' troics. . pro\iding thisshould Lsed. can IIsed lot dr )I)( 111tOliod ot 
,IS ridb[',k agalin"t st ItI0vever, is kto 1%' U iiIC)\vhit1ul­duai sOtrms. slaL contrL lo\ .k Ii 

1\i
Care IIIlist be haken It 'ciisV relhatI brCu/es ail - IIbi les are pa rkl'd. \at I0rat k'uetat iIl, I IW\velr, 
abl, for Crioss \ltilatioll ar riot blocked. is lllO lehasin g ili'0 a d0",igri stanLdphoilt. Ill 

Sie1110,'t ot ,rica, the "11,11t' Of the lorst" 
Lausclatping (l'1111/I'11:1010,,I ,bl, \sTd ttiLctivel't"rT iWiS i i,r\' 

nlonllpar'mi ar1as a' air lt'rili\ek.to parking 
Imid scapiig call hlp keep biiilirgs cOLt, spe- shtids (I)R I iareM,, /iiabl\ 0,.I a Lgr siatLe 
ci,IIhv lt dry Ctiiilates. Ill ailtlitioll to graSs trees Cal be pl,11itkI throlgh tl the10I''SL'ch cornl­ilt1e0 
or shrubber otin, air enterIg 1ip as . otectll ror the diret anIthLi' b'ilils, '\ atldt'tt rti ol 
palios Withllfinrtiniris, g 1rIsslLt I'll ler t'L'Orl,.Iti,ll to LISt' iIi t-itt-tlrItWS a'eas.arid t'r 1b rg 
0a11,assis l i I iOits th iLI It'iit tie Ci i'-inp ri cess. 
ILatte attracti\ to ericirirage stlltto LiseanI hL.'cII t /.i'$Ih 
ellji V. IItiv'\ver, tt rued i tiig ,hIlI.be cL0IipIi 
A sirile hrare, or CUrIIpl can I, siipp0 IrtH Ilg iIlsclts ill the iciit\ 1tthe iririip1 
grapevine, billgairi'ill',r, or oIlikr clirirbirig building ll a rO'fearchi ceitTr are 1iot Ual"lhh' a 
plaits tlti'rt'I'y Iri itirig shiLt aILd color'. \ gotod pIneII0 WIles,% \viirk is being do1e ar nlight. 
e\aIliipl,is proy it et b\ Kin V,'s iirtiC ltri,lI I IlIsinrg, i1i tlht otlt'r h,it, bCa insi' it is usutI at 
Li'\vel Opltnr1 pruijiCl ttor N l,rcainiria. night, ispal,gllti't )' 1r,11V insclt species, espe­

citlIY ill1t1t h t humid rg Iiirl lIr',is siibjtct tni 
Irt's ciii be plirtit tLlitiii siait, unO ills niightly istl ill aIIIIilIvx\01k vsiuis diOr 

t[ii' s ' ' liri lit' riigs !ipsthtUi In llhat IL'cei\. ,iri' ra vs iiitlst 11,nilt l II 's. Il'\ sreeIlti. t tod 
of the daIy. l)epentiin 1li0it liitVIV Ot IrL'Q,a si t,l'as,--tiilIil room"rs, k iiSk,, sli1ack haiS, 

Whmii' IllI Ili cmmp/mt-I .1a~I ~ uitrm 01 ha '11".4 .111.all, 

I~ ~,,, l.Pl.'ll llul. i l, /lli ,tll''~ rlh '/. /''.,. ., ,,h /. lh ll,,.I, ,~ , 
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and kitclhrs-all open inrigs shtoIt be iprtipvl'ry TO guard ag,linst itdamaIgi 1:0n11tri itets, the 
protected vith screnS. Fine rush tib[erg groind coIntct IVrca buildings shlit ii ihlai, betow 
screens are preferab'l to Othtir types ,li LIhi\' pmtiStiL'it accord ig ti0t tic lctirl ,IInltit (11,d 
proVel it itinstillng,Il relatively ICcI itnr[011olollgist o' 1 IVtllt,ilit' p'st 'Ontol'l1CIurl'ble, 
ile\pelnsive. coIliPdnli. 1'1r'iiSiOll sIOurli he IIIde, to pi itril the 

.l'cl g,lirr till I ri'gr l INisjs I 11"t'Vtilt rclcir-
One of the biggest peSt p ri b lnl, in tire tItopics is reice if tl1 pe'st. Il biltitigs e leva ted abo' 'e 
tie tillliagL' crl-i bv terlniiti's, iOtl SrrbItu- grnalde, itriV is USrualh le,,s i1 0 itbleirl With til­
ranean aild di-wOOspcies. 11Wigl'atest larr- mies, Ittlltiiirgll the grottrrrd ulsictceStittit still b 
age is caused b so0 wioch pt isOried. It t1il hotitilg has a iCttirete It00ir slabSbLtrrtnieL iispecii',,iv 
builIS tLnnirrets alross wals, fits, anI ittir lit1101- liot direclh On tire griol i , t ivi o bellitl 
woiii nllraterals ill search ittfl tirt'slll iat. to ,ltOv ltr ILrIrre p''­iaterll rnaie irrillg (r'hIStriCtin 
Teriei ' in , 0 ispe % 'est trt',Itilltllt agl lSt ttillit i'., l i, is i C,hills V - areas, alIly \er t i' o rri-
Africa, have been food ti0 each a hreighttl W by inStaiirg a Sriia l-dii,uir i'rtftriatediO ire IliIitL r ter 
than two ureters arid ini estatiOns freitiLllntlv cover ',ipLe aIttrg tIre iLt'rilIter Ofilt ' buirlirg. ICrrm itC 
Ilan\ iec tartes. pI'tt'liOin sotirt it Ccrnrhi' p unI piL tIihrougil this 

pipe pi'eriititicr ll is neeided. 

Chapter Five-General Design Issues 

B v this point it is assuni tlat iit'rter pibIic further assuimed Ihat b rtiow inaicinig has been 
wttrks hIs becOe i t-olvei ill-irr acihitect oir madie a\'ailable it r is reastOiiabi\' assured. A flinal 

plantier1ti biit'ri racltt ritaa t is IhalcritOl b' rigelii'ent aSsu n pt io by flow tie researlch tirgalliza­
desigi the rt'searii build irIgs. Ile iilrast rirct Iire tiOl S Oitt IrWa' a gitiri idIe a Of what btinlirgs 
master plaIt fur the prtijt slhotIl bV bi.gIr. It is TI'OI' t0 IV Cbel +strircId. 

Suitability of Land 

lIarlier it wa S id tht jtfligs slir td be Sit- itL in itick tir" w',s Priv iittsI VsL itas aSI iUnp. \ter 
ra tt oi til alt iL'sj lt, , I cOiist I'l bi'giris, ittf, saiti ,fctir\'t ri nd t a reSer 'cI sta- iotn rrnloval t 

tult . 'h diii'O niltirt',tl tll,llt bti iigs stttt be,V t ri l d tilt' Srlsi'ItIri'lnt nrit0 ific1titins t tit'
 
ocaltedtin IluL iiaplprlrprirti', tr c1ti rItrctitri, trutilgS Ili fiLIriiattiIIS tt li rilinigs ,cII ht'
 

such as Stilid riock, an inpi' tpert v nr ,riagtt I liii- ctiSt l' arni tiie cOii'iisirlinrg.
 
fill, 01" 111 r', \r thi t' t' Sit high
t %rv tibt, is 
tIat piliigs rrirst t, IIsi t t t lt' tii - itbs rta'11, i r ttliri thii ti, irsI iptirt . difteri 't lli,a 
irigS. ir, el, thait tsnultlt l trin is, si talt' rr sit'riJi',l it in biuildirngS POS ti ilt' ltist Si'iitrus 

a c irIu ' ard tat- 1'cit it'lrrct ing biilinirigs re sirr v i prtItIti'ri tr ciStlrih ctitiri. I )it'terL'r i,II itttleinIlt 
giri.ia ni nch ivith i Isit' i' witaIs, tI10is, al Vt (1 withinof ,it arca tilt, gi'rri'-r catIi,'s ccks inl ri 
Stirti [t' irli'. RiStIlts thlL t,1 ,,l ti o ctrICrti' r jl1,t. ioltithe Ir' t'v lirt as Str Cth i'i' i ltii10 c't0lint1ti 
tile suitabilit\ it trll sctitll Itt1r11t tilr its pr- crst's, it liTeririti Sttlrtrtll are0 riveni 1,ar'­
piSLit list'. ovr .SStt' ,lnriitiin anititinrg ci pacit ici' eV in tnric­

tftilt' bniiL'th tilt'ct 
Oftei n andi t0h,t it tirst a11tperrS icC'PtlhbIc tip' il 
cimtr i'\,lililIatiOli Will h,\ i' siritd,trht, itinti- it)ll' I' o suil that fits initothis categitry ai( is 

CiOnpl ,Vt t, tr tttl ri t rll 

litln s il strictitiOn. 

tinlls iakirig it i- nini,l, bitilt- treii tV t t t jisLis I lack "cuttitn 
ing. itti Oftin cithltitctitin bi'girs til Siti's n1\' i o til"r ''grrr'o" (,virtistl) IS it is cttrinriitinllV 
tindit Upitn '\Civ,ItirI titM tit' ar'', cOiltairi'd itii- kiiOwi il strrt'ru'giO. l)iL' tO it, high c'i'tfitij'it 
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ot exparnsiin, cracks '--15 cm wide e\teldlll i'lll Miil ,id its hcirl g capalcitv. USinlg these data, ar­
onet to two literIs hIe'l\ow thi' ii 0ii' tliL' clit tt.a,l engielltsl'a01V dht' Cii ili­deign 
grounid during the hIIrvsea iIn ll ras with this iogs to accO1mnit id I the, phY Siial Cii,lractiri_Stics 
type (if Soil. iBefore a ililtil!e o oln.iverigi ;;-- (it tIhe Soil. 
portaiice is d_,siiino folr these areas, a 1,tailed 
CinginI'rilg StLIItid sti!11 beIOIhiVn ti i enso re th at Ill alJ \a [Iwtire( Mii 01il'i Iig ,r 	 is [il t aV\aii ahi 
tle strocttalc' is Liesigned to cotitera ct the 1r'ttir the iistit Iite its*ei h ldI make pit excavatioins 
that Will be gCiinrtCI b' the il. altl List' aiv other netli.t availabie to aiial\VIe 

the IlhySed ch,aractleristics Of the Sil. QIaliIieil 
Soil .u1"v''/5 	 Siil ,cisits Slnlit be COiI ti'nlti provide this 

iltl 'llI tiii t il theIi's igii tean. Unter illi coi Id-
In Most partS Ol the world teIIi are eLineiiiirhl.ig ti in -ltn1d a boildiAg Ot eve'n aweragi' size be de­
compallies that are abli to Prepare co)rn Pmriii'ii- sign'd Witiio ,t ,t hrin ,, to tie iullest extent 
sivi, ri'ports n rubsurface I i|i', subsllaCe Soil at theo Sil ciil itiiiis. p0ie the r coniditioiis 
i'ports, ba d tin test hurillps or e\caLa',tiOnis, r'-- ho idiig site. 

V'iL i' inllrml1i t ii thel' -hyvsic,iI maketHi tit the 

Single- or .iultiple-Story Buildings 

proised. to 
Silli-Sttr.' bldiigs, ar1 MORI practical tor ri'- sil gle- or IItiltisttiry blldigs is made jtiiit].' b\' 
S0,eicli tacilities, thelI,'Stiii inariVilbi arit tlL costs 

Niwitilistmidli p the reIVII cl a211ChtitItha , re Pl iL "The final decision ctinstruIct 

.s' ' arclitect alid ii,1aagi'meo t. COIIS'rutiii 
iiLi'rilig h likfillig p|Ila iiig: "Isii't it iir0,iii'c iutmi- aid the availhiIitv t lanod are twto fictlr's that 
cal tt bUild l iti tl rviiiStt'id 1 Silgie-StOir must i' ctisidered. 
houildings?' I ] wivi'r, t"li0 , is ut i st,aidii rep"\.Vi 
Il each caSe tlie answi'r i tist he LeIllliltCln e I hV a JList tL sie' lo' liic's \'arv fitiiii' le ar i'a to 
dIetail ,'alaavsi s ill i.inst r.Ctill Mts ftir the 1,l1tither, i'sti mates tir similar houildinugs aoped 

J tiic eIgri hic aea fl lr which the tuildiiigs frtm a Li it cost ot US $510o $[o per sCquaIit 

7-9e. 

49 

http:eLineiiiirhl.ig


Planning and Designing Agricultural Research Buildings 

mcivtt'r inl Zambia to LS S,3 t inl Mali. [hi iIIc- ASOiti' 11'01 theLCiit faCtiir', iiIbtti0io 111LIltiurt' 
t'nIcc likCIlV Ckqiaall V 11 hIV- atCI.S'ibilitvN I)t titilitit'. i' 11111Wt al 1ysWOIiLIl 1it' ituiett1CCI 01Vt 
t%'.T't'n I rl i ll,1"dli 1111,an a ca Q lit' illtr\bil in h.I. ',oit V 1 M thinl C0Itflt'liltIn 
.1,u111 ctir . ut' li IILIILd C\1pect Ilk'\ Oft l11Oatelill intIo .11W 11,1iIlJI1biet0 Oa'.illgtilt' Il110\0f110l1t W­

dijiterence'. Whvl' COst 10r torieS, sill'tv1ttlsr1ttitt.iltte Ill-C01ttttp11tril eStinllatt.'s 

Bulildig Ven(1tilationt'lk'Iil. lil h Lllpilt 
Ambint eatiiLiltII~il lauirtitits itt ie. 1111 U Illatit'ttItt vetlahtioll tltt' l,tltici area1 1d 

[:tOr ,lrtasiSF a pItinitiulll, iCILT Olllt itt'sa 11' lit in ' ith itl' i , Ik 1101111 nutt l IOC 

troic ittiat(4d .k' hiitins til'tiiS O ' ill tite11101 0 htIIlI01,1 'Citll (1 * itu IM i tt1at1' Jisulttill bWSOMen 

cli-i tli tiiitlith l. midbithi ItItRiL1l Hial-itbl Sl- llt'l1 il'1 ,tI td 1 ' JI 

m ackSiill 11 c 1 I(tili ibktabb.tep'. lla c al IS tak t'n liItiolit C ill so i t 0 jituit' 0 ikll t tLnTtlg 

tollin. iItorVSalit Ctlilit i it'I1\ 111to ~iliiII~.FV C0INaittlitha Iivjtliink 

S10 1L 11 \Oitd 
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Destaning Ihe Fachties 

Designers LISt careiinlv seek hIII!-, to pr1vidt 10W t reduc- lor eltilatiOii in the softits o1 the over­
illgtlii 10',1itI-bt I.Id n e iv tn Il hiV lte tre h ,t tnl d bJN',V\h1,1eLtltein II tie'( ir ,0% Iaigs, iWaircanlll t.r ,llte 
,atdOutsi,.h.,arIas. For ,-\,ai |il0, ill I r,1-.,lI .t,)- 11 conv ctiOl tlirough tht' e'it ploiji, Il t h,1vlk 
tion in Katolack, Senegal, ,irapti' in an attit, hL-en riro idid. 
SPace I\ithont rti0peir ,,entilatiOi ar,,ac:hed 
tenipera t n 15-20 dL rg t (t , hsill A l \VIL Lit it'ciTS 1ut -,l ta lyi . Ili it r tliii Itiii Lt'b alICit L. 
the teliperlattit (\viL\itti t ot the SCiieil t prevcint thilt enlraniic Of hir'il, ind 
offic. iniii'd iatl l01 a IS pest. CiaichIiMIdbk tiken to ensirc, that the.,tr'e1vlw. Il IiOnI 
difl,.erenceliil be4" ,hr.I' tI area pr 'ided alter making tliLneceLssarvVOen hWili tiiie difter- rdChic­
tilCeS in t'llll'r',It11"1istbeoh.ved in the d - tion f.rscreelling loll\ is ejuial to tihareta'' reVV n111dttVr. 
sign irocesS. retlfirJ for p.,&r ,ntilalion. %V1ieIImeSh 

screen inI; is iiinti V dvlure lise(ill Iuigs ,lequtiat
 
"/'rinalillm tit ni io IOatolie's and otler devices Caintit he iistalleii
i and litfh'loll 


ea t\,mecha iiica\el in a be ineiedtt(i t116ition 
I'eadditiO tit iiistilatioii alove tih citiig anti e halst trl',p h t Mt ,liical \,,iiltilatiol ll air. 

sItficiiit \LtilatiOn of the space bethl'en the ii a|,e sIileh, device thai is rotated or acti­
ceiling ard the rto lWill make tie area iii ned- \a tid by wind Ower or it iia\ beii elctricall\' 
at.I V I i r inorhtabI. Fr this at ILast t0 01tirated lvlien tie iih'1trna lteiiiperatiUr1bel1 C II tithe air 
ciii ot fiblrglass ir wool insul lation or its illtilt' I redtLtrlii Ld 1e\ l.rock atti" IrlcheVs 
L'tiivlhiit., Wliti a vapor barrier, is iiisLalild iii­
iiieiliae,l above ,the Ce-ililigS inall areas. Inaddi- (eiliiig insulation and rioofvCiitilitioii are also 
tion, veitil'tioti for the attic area shtoild be iieiLi in area,, that are IOIcattl ill the trtpic, ve 
Po,,iO t,,ia], i t Of tine1011 q aiLc meterO T 1' III,)\ cild,such as Qu ito, I cilaldtir or I.,1IM 'a , 
frl.o area per 105(1s-,1are niLtrsttof ftlor area. Ihis IIoliva. IBrilliings ill tlise areas iiei the same 
\entilatioii caii be installed at the riidge tr high ai11tinul of therml iiiuilatiOi, but to hol the heat 
point of thiritf, in tie gabH' vai CIends, ir a coin- in tie btuiling rather thi ttop reveit liea t frtoiii 
binitiOn Of thL, tO. iqallli 0prta it is thince1. en tori iig. In cold climates also the attic area 

9ioerv,l.ju,c . 1,tt,,'I, It;0,01 ', ; ld ,11C,M , ,bu, al. l tinlm .th'b ,' l ll li.11'aw, bt,, IV UlI, , din '1, 

t-t
 

1.4
 
J..
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Designing the Facilities 

should be well ventilated, llthotgl OIIl ,bOtt lowS the eSCape o Istl ildity, whil may btild upI 
half the area r'eComlmended fo r Ilhe Il t tropical re- in attics ,1id cause dam1age to ci n:structioln iMnate­
giOllS is rTiLl"ftld. In all Clinsate.,S Vi'ntilatim ,11- ri1lIS. 

Development of Renewable Resources 

LVeloVpm,nit of me,+thods to0 lise re.,newabe110 IV- p,urchase tie solar panels. II constructions fi­
SourCe.s is ofteln overlooked 11' pl,nnerls allit de+,- iIance,d with toreign ewl~lage, the use if solar 
Signrs itt lgriculttilla reSea.lrII iltititlitilis. AS nlir'gy' is ftasi1hIle. CisiderabhI, electrical energ,' 
periting IlnL I intiIILu , to shrinik in lllmost all call be s,vt d 1W U-i1g sola1,11 1netsto gellerate hot 

reS.aI-h Ol'gItiiItiilS, More iliptirtaice mi1st be waler for kitchens, ],I ho ra tories, a nl tdtitliSiIIg il 

0i]1 1101Irn11ew,1 hIV Ie \ irtlalh' 1111ii1­
r'solices. I l e otlLtclli\'ill g. a fe Ci0in nst Oil tena ncC free i l aIi' eas 'inv L1itiiti' i aI111tSIt
 

Itii res.nt'\vi111hrS:Watei, it1 rot l)eOSiglltS should C\-


P1aCe-d On1il tiIilig dV eIn0Ice r1ee,11l cCIIters..Slar pae111,Is 

iSi' t i' L'r ct Solar 111 tv)(t' StrlCttll' .
 
energy, riir wast.s,,aidit w ind. Plitre the sa viniigs that Wituld be geLt1nerated by
 

Lising sotia' eiirgy a nllmake aii at tinspt th better
 
V'VUiI" utiliZe this il'egv as rne\b' risou1irce.
 

W\atir is pr)lss ps the siigl, hMost inispOrtanit ia tiI- J r 11h', 
1,11reSiliic-e for ,111V,IgIicLIIitraI risrcl station. 
I)i'Vt opiisnlt Of I ,111t Sas Will as sur\'i1I if ,Isrii wsstls itt,siiid tn iII allllii S aiid plaits
Iiuti Inans allt allilalIs ilpelId ti.avih"lvLiii rela- ai' a ri'a available s.'+ irof ti'fertilizer anid 
ti\' IV ctIIstsllt sttiI' Of Wsate r. Ilit\'VeVr, ill ctlll pist. AiLiitiOnIV, ill thelI )s ri'es arcI Stas­
manisv' di'ehL pinig CiMiihIitH i'F, ialI thtos iesll t in i an l'h+-VIpinug cUiLiistries i'\ periniienteid 
1110 si'li-,iridilregiinS, Waiti'er isa ,s ajor Conlsstriint. ti'i siVl.i' "W'vitIhee' i].pilli'llt LOf hi tigaS as a 

pissible S1itici' tf eiiergV. Mt idels if isiottors,
tI)esigisTrs Lif ICilitiCS ill tlICs t' are~is s iii Ii woirk li hts, ,anduefrigerators W'rie isade. I hiwever, 

ctSl* Witih nila agi'inist atit sciitist titi tCtir- sinice this tiiii large-s-ahIi pract icat itusi'of bitigas 
1sMiniietIi' a \isI r' its all e S s ltit ts allVwater iluir'i' ftir (+11I' SL',II#h s t,ltlOli ,.s ai,It. ici't 
p,uesC L re'.-rtih...\vaitsbilitV Lf this a1iss1.1i1t of ippTiabhCI'ig rei. 

a't,tr Iiist be a \ it,l] C.tilsid r,st itn ill site siic­
ti sl. I'laninii ilitii'S vati'r CtIiSirv," tiii, lFOcoIi'Ct \',Ssti'S, btiildiigs lUising aninI alsiig I for 
sttlr,.g', arid distributitin st that it is ,lv,itIlbi, sloutIhe CtOItrtmluctei, LW'ith Siftl ltirs. SUdlo 
Veii diiri ipg drV LTit ds is a critica Iitesigin flinc- flt itrs ,ltl ia iulaln wLast's ti fall iIito a htIdiig 

tiill LVhiic stsUldit be illtgra[det iniethiiiSigii rf tak. Slurry frtms this taik caii he peritdically 
the iir,"It bUildirig p ijct. pusspt tinthL patLiri's MsiOth r are,l ,as aIs ini­

ptirtait Soturce of tertili/r. Residl l plai mate­
I:iIrgiic\ Wvati'r is is eCOStSir' prilinlr I tr rial alIst ca ishbe eassih' hVtu risi 'it1intt cOtill ptist 
hiuusui ,Ind lixiStock c ilu ptiiiu anit f0Iiull- and rtturii'il ti the stil ito illprive its w rkabil­
lisiiihg plaint nu -tun'.',i,'. ,ater for gVsist r11 Ciis - itv ,siiI fi'rtilitv. I is is ,ll tiher illuip rtlill Siurc'e 
s-,lititti is tl-st Store ill s elivtLed tis1k. iif rOn i'irgv lhst h1S bein tiirlitikeid ,at11 , 1:i1 \'Ibhl, 
lllt-S(TirVts, 1i10\\tCk IhC ~tO IhI'OWl t St,Ithill .. S1101.ld,T, %\',(It\U SIO, llMOh\v IVSL+.Irl'd Ik~ign"ILTS wo'trk 

lcit'i ith the 
Usiuig this ii1tthitd, C i ',ilv t i bet ti'r pro Li,i11asutiliII' tLi'CiMptsiI planut 
trspledit ix tube,et at ,alt'r diti'. nlatrial. 

grasd' ill CILiS'tl ti'itrnS ti iat, ittisn. chisel\.v I ,ii_,titific st,a ff ti design facilitit's 

At highir i'VC\tie511isLhrV SIrsti,1iii. ,111i riVTS afrt' Wi, ili i()Z1L,'/" 

tISIlaIItV Prie\t t101t, thti' hii'e Of 0 I ,trl" -tral,,1 Cai1 
glrtdi' it-i sLi' l'C'Lvidhi' isLito t l ctisi ii.', thiirit l'r Vir A, a11enurgv power lhas I very 

ge'uneirasted ill this nusslsrir i', ruiS,111v linlititI tri lilsi tit scope ils ,1gri uIturral research stations. 
+' S111,111lr'e.all sist.hlItLi. i i IIt'IarVS. Mihd is 1inidt'pesitJi bli' ail is altso ismort' pretiusiss1i­

nist hi somii,e areas thai ii ttle'rs. Usually' wind 
sotl11"' einc+ is More di pmiilIna Ii' ill iiast,al lrias and ati'\tLvir 

higher eL.vatitins. hi th'se ,11Ias, wiinill,S iaV' 
Solar iiergy is 1 rtIs'LilI', rLeitirc+', that is t)eilug IIlg ltii tistdIas a is tit pirisipting Lwattr, l­
unte_,rutilized il nsany' develping ctiltrii',, i'erinll ntsl dtsigIS hi0Ve bi'l ii'iLTiped ti 
proibably tiu to thelieed for flIt'igin i'\Cl,1s1ge, ti geutr'r.lt, electricity iisilg Wiisd pOi',\r. I Iriwever, 
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IIhrt I' l' a t'\ pt'nIs Of l'll'Ch,Illi 0 ILl(Illtt 
b' LIStIt Most Irt',aillh st,ltiOlW. l'k'rh1las t11w 

otst Ltliiict 'idlld rc,.,'ust' o1 ptVIr in ,rlh inl-

stallatiuns is to provitile ilatral ',llilation il iab-

i tablt, .11V&, antLI ttiC Of lillgS.to ciii IrV,Isblli 
I'rttcr UStl' o l'ntlillil ilidU's 1lilct itIfor ]lIV­
lirical air crulllitiuning.l~('14,0 tlu till tOiintlvT'n­

tilatiin, pImis% -5 3.) 

Chapter Six-Building Materials and Finishes 

Use of Local Materials 

S 	 ,and, gl'L-1, nalt iil Stunt, ciLay, gypsnuin, iron 
OIr, wood, 111d nltr,1ral prod..Ihnllhoo at alll 


LictsthaI ca11 CliIlt' a nIIIOr part Ot anY Con-
strllctioln jlOjittt. [rulrllltilst' ra0 prW1dt 	IS, 
htlildilg iatial'i,Ik ,'s L'C.'nlt,.ichI Coiictc, 
bricks, \\inlo\ S. doorr, ccrain 
plaStt'r, MI Iooting tilt",1art' 
hlsic r,tTrid irt' h0uniVI to h ' 
inl alnost all lt'\ thtpllink totltri 

Illatt'rIals art' at aiahdit', anti 

t 0 	 ilt,arrv tilt', 
,lVtlut',il.'
lh 

rt,tIih \di\,1 

t'-,. 

1pirtrIc"sing nllt

iilirkt'tiig t thlet>e piruhtttS is 1tClbI,, t,iCttrrit,, 
anti iiltihstrit's uiaLh art', t''.talli'.l.lIt t! I'rOlihl' 
builtliing Iprliduict'.,. Sutot'"S, 1lovt'\ t', g'ALt'nl-
nl'lt pritt' 'trinrtti'Ols, a\Iilalhilit\', ,IIIl ,.iirbhiutil 
can hV illhjir CtOliistInit'- tt t1ll.u' loca iintlitril'>. 
Sitirtag's Iru'tuit'inhlv tucctr, r.tig iii urtiIi-

cill\ 'inl,tt'ltl pric'.. 

NV\'t'rtltl'lt's',, illCIVitil'LUi' tit lt,ily lrtl luiti 
ItLlilnlilg In' ht't' lLt i hk' tlln­ll,11tt'ri,sd% .,ll 
tagults in tit' lli rUil. Ls.' ll ucl rmat,rinal', tl1l 

lhirt'r cuiitrltitil Cti'.ts, iCrtat' tOIlIstII'tiOtitut'% slhtult St'citV6 
tiit', IIltL StinluIitu' tHit' lic,l t'unlimnnly. L'ilIg 
IWal itirials ,lso tal '-act' \,lh,11lt.' triglt'\-

Clnanigi. "ti,'i,l\ is i i,1 iniItirlnt cl.tlt'luatiol 
for L'\rV\tli.,\ Cipini ltistOin ttt tiitlrr,,\nntithltr 
ist' ItrilImaterials is tiht' likelihutiti ttt their iiiiiit'-

Structures
 

RL'inftnrt'tkI ct( crt't' ,iIit ,tt't'l arti t tiNt'
M twn tV 
C0tinniurnl\t isitI innttl'i,l'-. ItstIt' strtCittra0ltr 
tt'ns t huilditi1ngs I agriculturalgIr n''.rtVii-. 

iltist 

s\s-

diatt' aj lahili\. IrinI rtcd ni,11,ri,1s arit' ct in­

111il1v dlalvLd tip to Si\ InIonths illshipping and 
alt. mtcl iort' c\p'ilsi' than locl ll,ltL'l'ilatIllI ik. 

most totlntris, at hca,,t otT;-8t0 ptItCt't ti tot,l 
p'jic't C'ost a, to ItulclaluuSillh' ,0ttriltlt,,d 
lahol'r an1d atri.11,.
 

" 11th1'. till ht, tilllt', 'T, hil pr­1lt %\hitll 
LtiCLt't Intt'Iril> 1Li' t ad\,il,hlC. I 1-,i%L'Spt'­
ililk tIIyV or i " snll as tlt'triC inottirS,su 


.plhing li\hlrt'% intl ,itul'\s rls , ,nLI lht',tt'

dUt\ itiilg,. It ittlli'. ,rt not nhii,lritchIitit li-
CAl, tir n,It Lt'\'l la\,li' lCll, ti' tlt''signor 

,,111tltnrikt'm iltt i.\iiin 0 rtI'latlc'ltr lIutIrl' ts ,itl 
sII's. Illi, i" a stittirs tOllniIL'ralitOn inllhn1an 
ti,\t'htp ill C1itintrit''.-. lilt,' ,111t'LIUit' i t,1lliti'1

-
t(I rt'plict',1,nlt'lt li,,rt ,it,i III,It', atilahlt thi' 
tiM t' tf ,_I tl'tlL.titil, tlL'"tt lacilitit's W ill blg li 
to flit'Oll0 1 O l' hOLt.,Ili~llto l't-lot'L ,I +,okein plart
 

iiilltit l'.
 

l0t a111i tir It iLst 


to l'nlill ill-turag,' 
lilt's, fluotr,'1ii.Vlt tti.-, tt'r,rinli, tilt's, ti0ir antI 
\iniluiw\\ lirtil rt, ,t, , ,iinti tIlltils art' itlsta 
ft oft th' itt'lis lit tirralli rttrckpilil;. 

fur prinipal hliiting , t'\Ct1t t,lhil i trn11 

ShtilCtuirt's 01 tir tilt' r0 t ill ilnsti­t i'l.st., nllllctr 


lIS- tulits. 

nrinlini/t' this p'irlc\',, 1rtIli­
suillicint LltLliti'S tfiSrt' S 
until ln.'\ ,1rt' nldL,. 1:l1t0 

1i.niii, it t' tl'r, tISLti ,1sis ilOtI dnStructtral Ilhlat'rl'Jl 
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Who'n r'inlorcit ciinI(-r It, is tuS;d ill StIiLCtIlIL'S folr hlr' i, 111t iWO pla', I thlOl'l lh hor rlstI'k 
buildings, c7r1S.ioiLil h' takt'n to insuiL' that it is Should 1I1'IMnit. A.nt rl- is tht' a1,0rtIlh rI'­
piroplrly prop)ortiOLnid, niathi[iL' mi'd, Car,ltullv iioIM'd h'v wir- brll.ling. An ,Ididii l oItl ot 

plaLed, .ind wLl1 virae'd wihi'0 1,in- plOLod. \'i- rus-ihiliihitiiig pailht Ihul l hi nhi' IVI)itd to 
bration ii rit] i' 'ourin]-, C, U ,\iL tit strutIV ri'. . l striictuir'i tilt' fil to fill tir' I .il or'aIlh. stit 
,1i 7OH1ti forsl IodIIe" I 0\110p t0d to \ it'%\ a1t - tI'iihtr i i is ConipI 'tt'of tlt' IIIlI ,iJSIOOtlI'r, H 

I ,lore t ti T 1titlmpertt- ShotiuM hi, priltih \\ ith good-jallit,,' Iinill 

tiu)ns I i, g t, ,, l-it I I Orf.rk iIIk g t i' ,i- pIaint. 
blrOtitll iIIIrIIM ' tilt' qL1t,11 (11 tilt ,O W:>nI',. 

unitorill stirlit0',1 I a 

III 

iost cas., it also ilimiialtis l,' Ititt to ldd i ,t' ot pirtlhricattd II tti , 01llhi0ving[; both 
,ldditiOn1 ni, h, 1-, O'I*~ 0111011t \;,l..hI-, h ,ItL J .id l ''lJ' I 'ItC ll iL' Ml I ",t nCI 11, 11t., l.. k.u ,iOT I lical 

0e, t 'u v Ivil i~l. 1I-,CUill , illit) th1 ~ ,h Itrk lIC.C- to>inmpi ,,m heir 'IN I(I'll'- lhd oI L-on,,tr'UC Ihis, is 0 tIru 

,iic '. ( iinclt{' truIctxl II *i ' II'tti'ii ]i With thitir C i',S, \, r' iiichiCillilt ' ,Itiht'r Is likL'Iv ti C'IiSi 

11i11]', tinill. t '\pi)i1SOL't Is to iilW 11CIiOfI I If( CiiptIIaI) lIkI or1(1111 It h C IVrto Ie I trct (to I\". ti'Sigi 
pa intd, al illt i-l. iall , iii t d 1)d"v IL' tht ristIIVr i (,intu r t I-,kis h'r, Iurktv ,,,,'T 

01" h i Ii.i htpi i 1 .ilil h ric,' .I ullitS Lti'ii1,1l ,tl'tlii' shiLild i l, O. -,-ialltI l pI il ts ,d 1 p' d to i\-

Oi S irtIt'-,. V llttl'. Ot'I "i tihis i' I,rJriitill C,1i11S,IV' 111,I11V 
tol~l Y IIO . "\ 1 \'J l OL tl' iltl- ll hbidd Cl", IA 1ttI JA lS 

s-itO k\,ith J C0,11 01 diltir'Wt lai"It .111-00dv ,1111liud. ill) tlIC job, ,Sih . ..\r~hih',IS ,ILI j),IIniI;., h.VOrn.I­
ttI't0,t ik\X\S in iid totalt I r inv1gI-yilt'it I I11,11 V/0 Iitirll .or,'thista is 1 i 

,ilt] tilt' itrtict ll'' b gi',inS to ru[st 0ii bl.i 'r tlii' tistsIlld COlllstr ioln tillit' tOr uSilig pretaibri­
hluih.dinl, is, corn le"'. ,A\S o, I IS, tilt ,.,.,lT S.trueI- ,-,dtd Ullit-, it thut..,, MVr0i\ dildlk' ill thIV JrV0. 

Roofing Materials 

ITriipS lhi' uIiist ilitrt lllt 'li'iiit1 lnV Nlill- C,l ,sillgtLinidi' tlthe Iiuual coat ot ilt. If prop­
ilg i' its iilt. I\iIhiti I pr t'u Riot to prlOtt its ipItd, iM,of 1,Iii a Isi'­iri this Itp' slVili 
iitiri'irI, lbthiiling will Iii' ltu1iIiubl'. Uiisu itabli' lil ltt' 1 1 -2tt t I'arS.NIitlh1LIlt'S, in m StI 
loting uLtirils aflvOW watt'r to t'iitir Illktl (lll)- dv'lOiing i'Oiilith', Ilat rioiits ht' nlt piu.t, ll 
,Ig,' i'\p ,II'uS ltil l t Ilisil,,lit' prit'.- .t h 111,111g t'rS . ii'-S,' i i',. iii pqL li saiti-, r,. , illStitlte lI1 

tigiuuti, rt'caiIIl Ci'iiter ill HBra/il, iIllijI'rI rIitiilg CliiCttS lik Stiggi'st that 1lat r*oots Shliilt 1i' 

his Il'i to iil..,ig'. S. intlists 1 , i ricI. Iti iV'iit'i'rl iOsitlt'.,1 1h to ,t,0I'a i LVL 

guttt'rs witihila,11)0t rit's i lit'rto ,ixir ,I\VIV 
fl'. ttll~ ot'i ~ .t'':. Mi lll. t,'r L-Iililll y M'h thO. Silfl tV,'lV t \", 00fl()tio~ l. li o tsf 11V .St ',l 

and1LIll Colnir all'a[.1 t UlIl:,Iv-,t s h11\vu nd, iL Of 

tlohial1.rr , vdlv l wlhW1 - n a iv,VI V in ,l, .,nI i\.V m,1to.9rial , C,111bC. IISCL0fill d _, din g Oi 11 IVIr Ihlli 

tlit' 1iiit is li0t un ltit tI-hI.\lust rilorued Cl- tor tliiir Con,structiol. I lit' iiuit'riils Most 
crII' hiildis List' fit rWi . )tlihr tpt's 0t StlilC- Irt'LILtIIIt L ireCOrT'iglti'd guIanV,,i/Cit iroh 
tlii''S ii *t' I'OIi itM'; it' tVi' ri'lI a, sli ,'t, ,t.',rrtigittL't iltltu illtiii sitts, Ciirtigt,this ttit sHI tIl'st' 
iitht'r hi 't, gabh',, or slt'd roIiS. sht1ts Ot d lib 'Ouu, Ct'nlt'iit pliOctu, i1nd CliV tilt's 

i it' i With ali itu COi'i11011i' ill Ciiibiiiitiiii 1ih 01 -

Wh'll tlat irt i ti ii cti'' l)i.,i'u, lin, are.,a, iii I ­iOSits sit I1V iii rui i ri' ,ga t'il hslitit. ig ilthi alt ,sl, 
builldinl,, th0 Muot IV \vatLri lOffdl d NVll L-iallv\ Oil itrY,' mt 10 tlht',CCI 01-u'iA M-h 

cOt n to whih rI'tlt' ite 

list' sI,\vIt'r.. u r ,t aiii ,ii,0 t-iii- 1 1) p rc-ilt, Cortl-,ig ti'Id il'Oll is a uiis'ull liVt' ut 
p)I,'giitet ftibrIuu, niit_'iil (hit. hot'a,r' hiLI tight to Itt ,,'ars, al u in im I t-t ,-S'ar, llkl 
ill Iplat i ti'\ li, ,liltiti' ttc tibruts it',Il'iit pruui,icts 15-20 ,'ars. (liv 

tiaslh,,,. O tin11111u11uwatt'rriuIuig 111tiiid LirOSite ,111111hi'i's, ti II1 th 

.llpiiig ICA tilt's 
0r lavir if igiti iuitulintiui with a li,,r ut hut Lit t irltualhx thilt' I' Ot tilt' htuildiig 13(1--Itt years). 
iTilhilt. ,.\ttr urtLS, ,IItTrIatiIl,, Ottrlappligl h\i- Ill atdtlitioin ti galIvaui/ '(f i'ni, iltun iutlii, iid 

M'iti tIt tihiiitis ci'ii'rit lking slulflit'd ill,'Isof hot tnl lit' iplit-d iiitil t tilt' cirruatItd 

I,'.-t [ti1.r 10 r.. 1,1t' h ''i11 iilt uIp at 111Y\.irtiCa i0r111, tht'St' iatriT iS ire ilstoprl'tIlIuCit ill tiht' 
point Ihi'iiigh thri' iiiit. Lsuilv gravl is app,liut'L u ,,ar' i iig 'Ipth. I)t'pr,'ning kii10ir1i 0t tIaiii'ls t 

t0 thi' tjp S1ntl1t' ti i 't'l lit 'f ul'sihltlrixiOIt't thiir ,h'pth, ii ulVOuSii',illiltClIiiitlIS ait' CIl ltOW eI, 
rats, pro'xidt' t'\t,l w'ight tii SLurt'il' , t'SOf St ,salilig up1 tik Iitt'l(tS OiliORI.,li it 

flt, Ind 1111tlh I '00 t l e %\itlk'd On With lt 
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Certain pr'ecnLtioIns should be taken when using 
moLil roofing materials. GaIv,mizned iron or alu-
ininu sloulId inot come ill di reCd contact with 
mortar, plaster, or oticr lime-ba seLl ma teaiais. 

Flooring 

A Wiide x'arietv lf ti:f ilig ttiateri-,s suitible for 
use in resea'ii biiklilys is axaiLb hi0tOiav. \\ lil 
aniong these there is an equally wide rtnge Of 
prices, the IIIO't ap propiate ;a-r iJs a1e0 i1) 
necessavi\' tie Most i\ pensive. I love* er, tinless 
Occti paits Of the [liiiigs .tre ntade to ake ciri' 
Of floors-keep teiL'ti cL lh slilh a itkitt-and i 
rl iatei' it'ltrli/V .L,:d spills--ni',, Iat'r iat c t i 
be x\pt'ctLI t 1 LiLitorlr 10 ItIl i I a ey L 
yearns. I le ftllowiig is a list of amaterials c0li-
moitI used for tiiti shh ftnIrs il L'sVl'cit f~ltCli-
ties ani soilte of thliir giLI iiii baid 
cliaracteristics. 

Qoarry' tile is sUiith osit1i igl riciltto1rat ri-
sea rcth 11 ihILIi ligs e\cpt ill spicia I sit uid tiois 
specificatllV reuiliiiring an1aCiLI- p rotf fh11( . In thlise 
cases a spiciaiaIptOy mu11tst i' Used ill the joints 
siici' I stroilg c(incentratio ilof acids cai qolc kic.v 
destrov <egol~tr cL'niint gronlltl, Quarrx' tile is one 
of the ltost L'\pi'nsie i'llte'ri,is utsi'i fir finishe 

Alominom roolfing malerials sliultinot be se­
cu ridIv it dissimilanir me,tl, atLiChimen tS or' coIIe 
it to direct ci itact with fIa'steners. 

Iloring. It is tiereftlre iiot recommerei e\cept 
in higiil' corrosive situations. 

(C.er,it c tile is st i etilIs usedt Js a ft 'il,rg mate­
riat1, in tillIbatries as well as ill tilets. A gain, this 
material CaI be L'\pelii'e 1t11.1is Itot as rIsisttllit 
I iisc lSSUMVIts- t tittt ittedi. ,\s viti qutrry tihe, 

wLa keL't -,rtIt tih is tile CLliL'ntCi'rtIL h:iL' ll0rs 

1110, i\so, bIing xcry1 t it n ,1er1,,rt1r jirtts. a i th, 
ci'ramic tiles ar' sobjt'ct to dIiaII tg, by irilpp,,dL 
itiIis. Il a1i ax eraLgi r+estaeIt eilistitut tle's' thL 
itti'ri,l is read il' aixdil,lth' 1oi Hie prici is xerV 
C~lllip'titi\' tt-Wre call be little juiStific.itioi folr ls' 
(11ceralnlic tle ill IlboI-,)to it.S. (/he ll(l.,lteialls, 

iclllas trri//O , ii cte pCt L\'rs, .tV eLIiii lV 
tlihit' a1.i 01111it,x c't MUCi I i.-s. 

Vix'lI tile, i s heel sd i ith gr'tt stiL'S in (It­
fices, coiitl'lt' Ice't iMS,lihr,llris, th lt tunries, 
and i' 0ii toilet, ill ri'si,'aCh blilinogs aitli'r the 
wi rld. C Lii invl tilt Itses ari' , IstnI'tIltelltIv 
oseil, as vell as siet 'ilIyl, \hich has fewer 

5I6ba in i, l I o rdlihp ll%11"mt Ill gl h,,1 111,11111 

56 



Designing the Facilities 

jtlints. VinVl has n1aiV advItgeS: Moilderatie iLst, into the fliir using diftirent clotrs alrd ni\tiurt's 
easy installation anid ripLIac,',nie t, ald a vide of inarble Clip MId cii.,eilt. 
chOice of patternis ind coois. It is Iiighl risistint 
to impacts, olledrateIi ri'sistin tto didS, IL'Ts (.OiiCrtl' p,\els ar'e pirhapS t lIe Most inIt\ pen­

ncllL4 ail sar ti"e developing Conii­little nlailt e, oui haye a i IIIl i \v' thorinng avai alIe ill m,11 
iiorm'1,l use oIf bOtlt t I-1t earS. tr'ies. IThe si/eS and nldnlitactling technitlies are 

siiil ar to those LiLseLill 111anit ffacttrilig [erra/oio 
Arsphalt tile, in1Lich like \illvI tili', h aJsbie \vidtlV S. I Il\ve Or, nil clipsiL pivI beca lls.e i11,1111e arie 
Used ill Irese'arch blildings although its disddIdlln- iused theC it'Sll1 is 1 floor th t is lot as 1i1i0ble as 
tages tar outvigh its iliVltJLes .. \ Itliiigh all t tile tOl lrete totirr,//tt. I'iglntilt ka., be added o 
inex\pensi\s e Material, asplllt tile, does lOt Isi.St piltdC a CtO!Il'ed pi[ e. Ag,lin I, sealer a nil 
impacts arid easil t imelollS ileIt tlds. It is hIilel" shOlId be applied to pre'veit dlistirng 
easilv brokeii, difticIlt ti Ill,"ilt,iill, does lit itlv'a ril ti iinpriiiv'e IV"I'esistailCe. 
ivell, aid has ,t life of tiV tive to eiglt ears 
uinder iltrliaI list' ill aI Iablratt'rv. I Iiis iiiateria Ia O1l cIticOCt IlottrS ai iii'epens iviV, bit gelle'r-
Ilas littleireS,iShiice ti acids lild pit titl -a sed all'V Ale i t cIinIitled "in isheId" or acceptable 
plOdlcts a lnd is t0t rI'COiiniiili'i tillt tr list n lt r list' Ill priniici pal I,ibora t( t ries. 1h' Use ,.f 
Ilaborat ries itr offici's excip I a Last I'rt. flOttS is LISLihllv ]illliti'Llto Ware­oI pi iiired Cincreti' 

htleStorag e arle"!", patios, arid Sidew\alks. 
I e'rraZ/ pav irs aire a ctonipo'site Imiat e'ria Ialade tit I It tl V''er, ill the iI t'rest of cost siV\illgS, poured 

marble cliips if varv iig si/A's anid ci'iiiit. Ihey cOincrit'lis lsAS 1 t1ised i il t iht' labira­bita .liev 
ar'e pr'II d ill ,aallllbi'i it Si/L'S, iSiallV 'l'itti tOries anid ittici0s of III,,:\v outlyiig resea rcli sta­
,aiOtt 20t tiii sqtUare to -1t0Ciii skliihi . The thick- tions. 
ness is abtt i tii e C itieeirs. Ierr,l/i pWers 
inaike a Vi'v good iltiir vith i'xc'llent Weaing WoOi hils bLt'in IISle for mlain' veia's tor floors ill 
(ualitit's ,iild ii sv rip laceii'ii1t itf da I Ildgtd. Offices, Cinferenc' Ins, libraru'es, an iithier 
Vithlit priOltcctiOl, hitivetv', this loiinlig is pivstigi lius aleas Oifblidiings. Il)u ring the colon ia 

highly SiSC-ptibl' to d,lnlagi trtiln lCtis. Ihiete prittld especi,lIly [hr' was ciinsiiderable use iof 
are 11i,1anVexc'Ilen t plOrilCts itn thiL,markiet todid v t inishei iiitoors labtioritires illa IIIW for in aid 
hiI strengthtll, seil, alid shiie [i1'rallt giiiig liallwa\ s. Viiiid Ills malnV advaitag's. It adds 

additinII, pIiL'ctilitn frinIeii ar, stains, a id 1ia111- liar ih aid bl-i tltV tl a Liiuildiig anld ivhen daiii­
,ly',e Itv icids. Aglill, i\in ivith addiioial prlltec- aged it cai li eisih refinishIid. I Ilivever, shiort­
tiOll icid spills sl ii1b1.1 Lit' lii trili/ed ages i t itable IIIatiial anil ti Iigh cost of 
illiiiediatilv. ivttl h 0trillg i llnitS it Il i' WOrldilnOtV 111akc its 

list, prlhibitiv'e. 

I Otiired terral/it is iiLiith thi lle LMaterial Is ter­
ra/zo pavers 111,111y ile phiysicilI is il ll i iiMllded for usevith t Sdille Carpi'tilg Ot rIciii in 
Ciracti'CristiCs. '11 rodin ditfeiic is thaI tie gricu ItiraI resiarci II cilitii's. Although coniilelr­
iii\liire iotmarbhe cliips aiti ci'nl tn'l is pouriiiid ill- cial .gr'de, stain-resistalit calpeti g is available ill 
situl is iipisld tIo biiig preIf I IricatieI illt Most coun'trii's, it is ep'iisivi a1I difficult to 
snl i'r pavers. I ti'ired terra//t1 is ilIO' difficilt cea ll , nili italii. Cirpi'eting inust also be re-
Itl patchi ai rei ir it tint' i'\pec t s toi niIch thie pIacid'illlle tfl'nI than oiier llre dtlrable mate­
origiial fIOriIlg. [hi Ln terial is v TV t'ffecti\ei in rials. Its Ust shiouii l e be to onlVtii'etoi' hniled 
large IInlObst'iited Irels such as miltipiirpise i e 1iioiiis o1ftop iliailage­tltOtticts ild clife'ilce 

tiotills, cate'tiria or Ilirge Clnteri'iic' MOiMS. lent in a rLsta rchi organizatiti. 
Alsit, for added ilterest desigiis call ht pOtlired 

Walls and Partitions 

OutsideiWalls ,lid, ill iiai' cases, iiisidi parti- Normally disigniers speci fVa finiish to be applied 
ioiis tor ree,rcl iistitu tis art' IisuaIIh' cliii- tt walls to improve their fiiial appearalice. I tiw-

Sthictild tf reiiforcid ctOcret,, bricks, cilicrele evir, Clincri'tie, bricks, aid coicrite blocks can Lie 
blocks, Or i'xriue'i hiolltiV cliaV il's. Walls ex- left iitlral aid paintied. More likely thaii nlt, ex­
teidiiig b'v gralde lvil shioLild IiiV' thrltigh- cept fir decotrativ-e effects, walls will lie fiiislied 
iWil1 flallsiiig ihistailed W btock aiy moistie witIh plaster ciiipl sit if a ixlitri of siiii anid 
which caii "wick" iipiv'drd ,iilt Ciisi' efflitres- ceiient. The fiial texture cil vary\ froim iery 
cence hr plaster lt deleriorate iiiside thi iiildiig. smiOll to !ituigli, depeIIdiiig Oin the desigii aid 
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at.-SthltiC \itliln 0 COtlllC Of VO'S . IM L',l (11aj ll'ralCV that the' LICinl',r1%\isht.,10 ,dlitth' 11101, 

a, fii TV. "tilioni is 0 ,I)Istirt'ds1-t,rhic,ilatlurl,11,1l 'S inlh Ctdls 0 d gitll . finiSi initijl t iil 
Normallyv painIts and oth0r liniShi, lVt' appliitd, 
C',ran"ic tilk'otli1r ct((rings ianhUnl'tidi Cill 

i .l lilt.
lIH 


TWO', obnc l ul LO illati -,ShOUld lll,iL' 
dtalin,l W,\ith \\,11rilli CLTrllliL tilh11,!iW.S: Fir-st, 

bi'ci 11'-'d ,Ivin iltithl-\V' ,i,,\ MOMl r'siarci 

ti lns. , ,ClIi , lliltll 1tsLd ili both illsiil' 111d OlIt-

SiO Vail., or hi'111 ost pairt, 1i,1\ hin tY01f IOW 

ith'litv id shor dui ailit. Wil thI,ais lit 

lf\l .1-iil ,,lt'X -iI pp. li] t oLr ltisIil i,l\' -
I ,'illt t''' s i ki. ,tspllir i il is to 1 

[10 OH u, ill t' (\tdb\ Usil ti l i it i ll iCii t 
-


1el4'r \,atic t0ll thi' 1nl',. 

\IanylrVs0,rlh11 ,ii/l~ k'sjVCi,lly illS'kluth­

st ,Asiaanid I atii \lltricaI, hat t' t.i'id m al' 
]1,11rtiti~nl.- 0\1[0n1,ik ,]\. Ihi's.C ' V['t11,11rtitio, Ill,) 

fJCtOz,\ l'OId cu i lI lilt Oil 1l10 j ,ll sit(,.fIwtor vHI 


pIolductI, thi'\ tSulk ,lllsist Of a sii 'S Of slili 

01' ,iiu iinltln s11,111( ,ith lillirl.i ' I ti lI+ ­

ooLI,.. islic !,Illlin ti', (1i 111l1111hoard,. Ifcoll­

ihlldt'd Ai th i' itC, ,]"'is llllt'bo iF; 1 lc otlIlh tf
 

i Oliill lg iir r ill lir to L
bstr, id,,ti Illt ,hs' 
' t i, ii(urnV- i ilirh , l' i11V itV i "lldl i 

tI i sOier, 1,1;ill,%\Mild b i110It110 \ c i tV 
hogil ts irlrnill l, iiriSl. v [,u i ,or l .\ lst ,p this . , r, I'ora It lnl t,.tili,l rtitions of ,difficult ti 
11l0, r,to LOnltinu l to HsC CL l tihC ill diS1.1,1110 linll, a:u110\v\ . nd , ,, l h Clluc J1,1ni,1l,,11V 
kitt-h1Vm,11d OHLTu M,l s LhrVI)I flV ILIL'IItL\,I'll- ill tll'OII,'[',l ti~l 111d dillficult h ) ltL'O11ttliC[.1 110iir 
down is,liklk ,ind for \hich high-lechil, fill- inlitial Cost Ihl,I-Itun (still,itud ataround 2.71 to 3.() 

i tIWS L ild BIil ( li l,111- 1ttr , i thil ti ot i V11 l V ti l1t-M(' 11t'\ C,rl11C l sit, 1t I lliOtll-illg, 
1ll 1nit', !1,1\0 11C'llD0,lsitl'"to) 2,t[ 111l Ill,lilllt.4l,lll)'' sOl1rV nh11(i''J sl.I his Illt,11"nS [{iIVt CColOn1IliCall01Ml 

IlIlMd, Jnll~hilltt's]lOull(dJs' lltll(liLlSillg il)LA- 111JI),1l'titJ~ll',11tsI [V11ii1M Cdl 111,111V.till)Vsh. THILT 

110n1,k Clilt oilinli(IL CM-4r4l.l thOuglIl S111,h11 00 gi\Ten toalld Oltsih., WAlh,.AIhWS,'S01(10,011V. 

llilit t oI aVifi0d t)Ltgil to needV I ittl, i lisOn r isrt' (h 1,1,ritiirIr. 

Ceilings
 

IAV-il) CLilinll,, MVe VuryV,'Irolpriate for use illag- 111( SOUnd abSOrbillg, OUlhTrS 11V 11101- duale,11 
riculth ra] i'es-u,1rCh h\ COS, to hIlI,, to ,J, stIldI )Sb '1rVlildinlgs. ThI al1O Wvith i , ill Olliunl. 10111 
%\ir'inglan lilt l iliCS 111L rank futu I,e dific&- 011d do 10 ru [Miliing. It is('11Il'rCfini,,hud 1-Cl iret 


l k'llJ1[\ LA laV\-inl t010
t ]VL'O1sV. Cuiiln S OR' lU1,11hVLl])I e llChituLt to rVC011111Cnd the Most ,1111ro­
,
C~l, tr*UCtud 11't St', Of inltrlTIckilg Lth,1n- Il'riaht lUstd. 0 11V~t 11IT11lSill : 0i m tTial to 110 11 il hads 

nl,,lmid leus \whidh .Irv sUlS1ndIC( 1 I~Wil\\vir'S 
tcllt A dlh ,,t~~iR'M . Ilhu111011,1,1r IMUTl1r10"'ll 
Mw tl.'t,,- \,dirit.' u hl he(1011t']It, k it L ikest"-
41,11)C (11s(111,reV 01' ,lu, which lightreiCtan withinl 

fi\tllrVS ,11n110 h0CCnLI, 


l1 tt', %h\ rt huI high,110%vW\ LT.Ill1r1,C, 11Midih is, 
CIre should ho,. to u11C ILTr11,0teridlthattA vii 0 

n., d~i~ to%\illnoi, )0'1 10istUI d 10ginll s gli tr',l 
IhVW\ a ,s. ,,\h,, 11M C6,ria lat­,lhacking With inls 

ing Lqtalitit', is,(I a ll h,,I)10ltaff~u, 11d Will 
rugllk the' IL-1)JML1urtVr tlhbUildin~g.ill,
idt' 


1l110gr-id1011110d V #,hWr1,1111C 1011 'n Call filludI 
Wit~h 01 \ 'lCtv (11 nhML~TriallS.,S lllL', Of t|litS4.,11V,Soft 

Windows 
\Vill(LOWxS 11VUsu,dl\' n1,LICe11r011W\OO, steel, 01r ingisthrough poor'ly caulked windows has calused 

I 

,ll1lluil nl. Wi~ood,., htO%\ (Te loI lltl1,11 lV'I1.'O SkT d,llllgL ,', is - 'l~ ins.ide. 

me,_nded for \variult VOf rea (lSlS.a \"O~d r'lUir'US 
C0li111[l ,hin , tlhn to IM l~ad 111LCOInll,ict\illlows ' double 'ulticalh'rftilni Ilayk hung, 
WvithVarHinCL', inll ,ana 0nd h(lumlliditV, Otd, hl~ri/Onltal]\'Otud, Cas(211(n11 1\yp,W11T 11nd Ipi\ Ipi\ 01' 
is, h tlrmit('..,\[Llu01n1.SiljuC!t1 h gFeb inllll 
StVIt'11Vl 1110r1VRlta 111 h n[ nd ,C(Iuirl It'ss 

tt.4,11nCC. AWrILT s ,Ill \vhure :-.itOS MVu I IlnhILle 
Jlls,.'..-,Cl'V'lllil1gal il,II OU LIN,'ldt,lId ol Will-
LIOWS' ill hlLJillg1 11a ill illJ~,i1d dinlllg,d 1-Cr .,, 

fdiiis,. AIIWll IVwinow,, s'q ld W It;rL­
ShrilII)Cd,tighltl.\ tittud, 111d lt! l-6ur0iA ClRra-

fill]" caulkUd to jr~l~k'l theC A,Vilhan0c, 11n 
IlnduneV ,lilt]nKun.va, r ,bUild-I'i'ln~alt,
,.,1IL-riil 


MJ OlVIr0te Otlhtr ilh~ d that is readih'h\' an1,V 
1\, 11)iaCl. Sw, Irll' iltO tlhe\Vn hOtld 1n0t ,RIL, 

1r0011 S.in,.' to inltIrlTIr tI',lVthis h.lndI, Mv11h 
10l di ld 0)(Ir'Mill 0I SM1 Conti'ol LV\iCu." suCh 
A lldS 01rdr,lI~lriL',. 

A111luium Win"dOWS Shlld IV 11101HAed if suCh
 
tInlllnl is1\ ildbl. lOdi/,lti~n IlVr\TelS OXi­h 1% 

dlatiOn) a,.t darkening of regular 1
0,~t, ahnnf11in'.nl 
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Planning andDesigning Agricultural Research Buildings 

inill fiiish. AILin inuni wind ows shtld Ilitc0m1e Made of lead, steel, plastic, Or fiber anid sliOtlId be 
illdirtect contact WithlllIsoiirI' resistaintor nort,ir cotlltill- to tenl'i1cs. 
ing cene,nt. Fasteneis shtild biehcadinlill plated. 

;lass inlitalld in illWindoWS iiould be back 
Steel windows slhtiili be tightlV fitted and are pittied. I lhis preventls it 1rol1 collinllg ii to direct 
best if contIs Ct,d fi'tittutill r prOtifileS ratllerCintlact witil the Wii i 01' Clips sitould beIranmc. 
thaii "T" ol' "Z" sect ions. Care should be taken tIo Id tt sc'cure th' glass illplace anil n1ot tile pulltt 
protect steel stilrtacc's flom1 mortar stainis diilig itself. 
constrlctioi. Steel alsoShouldi1it cOiiie ill Cirect 
contact with 'llasonr' or ti0ira r coIntlali g cV- IlPtccttil froml thteft is a p robem tlat oftceni nI ISt 

1ent. Chrolle,-platIted- screws sioul be uid to be dealt with. \lost counii ti's hIave foL1 ii it nceccs­
fasten steelwilldows. 

One word tif cailitiol, \iiilows are fr'et 
stalled Usillg WOtcln plis Set inltotil' 
walls to rieceive tic' screws fasteiing ii 

Sa,1V
I0 instIll n1iill'ellivaI 1111'Sstoer Willdows 
to prt'ct eIiipeiic'nt. I hiis is cspecially tHAWill 

ue'ntlv ill- laboraiti'ies ald illtilpite' installtatiOtils. If bar's 
niasonr v are to be tsed tlie' slioutld be d signcd to be at­
window tractive as well as utilitariiti. Renilnlbcr, bars are 

fraili icl place.These woicll plugs arc food for a del''rrcnlt ti1. The)' Will not stop a dedicated 
t'rnlites anid shoiuldiiot be tised. ]lugs Used to Ie- thief fr1ni C'tiiig and ieno\'ing eLIipIIent. 
ceive screws aid oter attacinim ts shotild h'e 

Doors 

Doti's geniCrally are coistricteed OfttWOOt, tile tie ouitside weatheri, htllow-coire cluis will tend 
niai exceptiotn beiig those used as sec'ciritv 
doors. These Ilia\iecilstrlcted of steel. '['hie 
most coninitlyh used wooden clooirs are flut h 

pancel cloors, wihich arc ilaintlfact trid illwhat is 
ferni'd hliIow COr' and solid cOre. Both ate tiStl-
all\ faced tilbitltsides withia tliii plywood or 
plastic ]ailinate laver. 

I-lollw-coe door s are for intcl'itr use, awa1fr11u 
lmid it\y anid hi liltistutre. The\' ar citl-

to delaiinate aid will likely ieed treplacenlellt 
aIt'a e' Veal'.. SOlid-cOir'e ious areVforitse Ollt­
side ind in liaV'v traffic ieas Wiiit'in a buildig. 

Thcey ar c'IItltrucltei With a solid cOrW, uIstital\l if 

aill ply iooIct specially timode for r'-eXtenriOr-gtaiec 
sistanceC t tilt, wca thcr. 

Regarciless tf which type'is Used or where it is ill­
stalled, all siccs anid 'dges 0f dootrs shouildihe 
thioirouglly sealed 'inih tiu"t paini ting toby isl 

struttcI Itsinig alle'gg-crate cotre ttwhich a thit prVicnt thie etitraice' Of nttistitre. TO prevent de­
faciig is atcled Oln cithch' side. Thesi' cittrs ac' 
not Ctl'tnv dIurahit anld Will 1i0t witlstatid 
hard isc as icli as solid-cOir cltirs. If cxposi tot 

Lighting Fixtures 

Except for special effects, the best ligltitig fixtuires 
for use inlresearcli cnteirs are theflu oresceit 
type. The bottullIS of tlese fix ftris shtuldicit be 
eicltsed blut sliolid be opel, to pre'veti dust, dirt, 
and insects froti being trapped iiside. Fluires-
cent fixtures slholld be selected with care to Cti-
sit the local vailabilit\ (f 'eplai'ic'n nt tibes. 
Camlibalizatiti tf fliorescilt itles frtiiiSttiiC' Of 
the biildigs at tihe InrstifLite foit Agriclttal Re-i 

Laboratory Cabinetwork 

Ill oirder to maititaii aismich fe,.ibilitv as 
possible iti tle cL'sign (if agrictiltiral riesearch 

teriitratitm, ltu'sexposed tt the ottside tif a 
btildintg slittl hi refinished e'Very 'ear or two, 
Cieper tli i tile scV'rity if tileclimiate. 

search (lAR) in Zaria, Nigeria, Civer the past 12 
'ear'shas rIlduced most of the fixtures to abotit 50 

perceit of their tiriginaIl light pitetital. In Iiiis 
case, tileflitiir'sce tuIes origiially installed are 
not compatible with those inithe local iiarket. 
I:orteigilexchange iti tile coIuttry has bectmce so 
difficilt to obtaitt that the impitrt itf replacelenit 
tubes is fiow virirtally impossiblie. 

forced coiicrtCe with Sul'faces faced with ceramic 
tileoir some sinilar material. In addition to pro­

facilities, institutis sht ld install labittratr Viing a i'el\' uneieven ii'irk surface, glasswi'are 
benches that cai be r'ienloed id riusedt. '"oo breakage is increasCL with the use of cc'aniic tile 
oftei laboratoriv beiches are conistrttctCd of rein- Mench tops. Wi'hii l time conies to r'entivate, 



Designing the Facilities 

Nigris: 5', / it ',, d. ij.M,'la itomsitiu' i, atn 1 .s 1it,1 
'. I/stl4 ssssstrir t' N ' 555t , C f s itisc'. 

" "­

,\'iyeria:Ihqhl -,,,low 'i hph 01 l d 01 th,d dlow i'. 1,114,1111whol(tc'y1,m-,to the' wea¢tho'. ,Note te i,k t IMht11Wt .,lH the'W.111/,do " 


O'II I,'[lil't[A t houlItt lw ' "I t madh Mh." I 'i¢ llt , ltht
dI i hi 1111 

,.: ..
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Planning and Designing Agncultural Research Buildings 

thCsi hin\u'snIlS muSt i'itli'r I d0'ntlisht'd nud IV- his bt''n LtatOr\ 11pp)li ii. (,Iiri' sl.thltl lt' takir in 
bUill 01rMCL [Itkd lilt] . Lit'\ ,,.,,LI , 1 (~f n '.) kill( I',O-.s-i­till.n\' .lu--ignl (~,' ,.,hl' It .t-,I to tIl
1110n., rIlIC 


.olttiii 'Ind 1111.t
 

fil' r'conellndaltion to 1trchaSi' -nltldi,,, inti 'pill, 

i'i111ld1.6'ir priVSint IOctiol. fi hlilit, o |It-.tillg. AISO, LO T0l %' k'cl0i11i IC,., 

is lV,,l,\ N' nsi'il ith cr' 1111t hliililllctlitch 
rI'SAll' lhlOr',ltt ini i']l',ll'i i L t I '\f,.',tt'lI I Iist 1i10Vtl' thiir Clbiliitivt;rk, iithi'r t\\OOLI tlitallt l' 

or mitaf. I Iitk 0',,11S. 

lii1 LI'ciSitin aS ) I r 0 rk . %\i I oli \'( n(t'il ,k li ,,tt\\ IP',rhaIll, ,ikLst pat, Ia,t1'Wtr hii'tl­
s o hi' W Ill tlIiught lit. \\ood0n ilcl tts ,lll%\orlk Ir,'LlIl,'tl\ - topfLiM i,the' part Illo.t i'i til' 
prI's'n1t probliems in arias1 Whirr' tirmiti anV "ntllc. \!,1at'rialI, fi llhttr\ hnioh topl, \nrA 
WiIOSpri,'d. Il homid ,nia, to t'\- Ilninlti'-, tlil'wood Iii, ( OiisidiLbl\, tpi'tic ing Most 
parldn iln a h Ihi ia l. atid lI Wj ifiO1ir,C it ,l ln cilaligt's. pptpi p 1p-,' lhi itSt ,d in
som111ilnlIs makes il ii ilt at,,jitlltnl tO flini p iji'l,.,hi,' , \Cvii 111lnitSrLt..,hst git' 

draw'ers Mid dOors lci'sarv. Nlita caii'twojkk II,' tithi. Ihis mtinatl,.,ris Ottcuati' IM' iMit'St 

Canl LIL'Mort ilittiCLilt to inStAl IIId to nipair li'n t) L0SO'S\wit .' str'ongt ifn'iniiAtS anI inl t ri'tltII'tty 
il amagOi. f1111l' il-lll.oi it,,ll - lh\'iiAS lISlIfilil,ct ,11-lh.W ,"istrOng lit' 1n1a dil 

,1ho i basld on dilal i ti itions f silt'. ha.i,S i ci1u1iC,1 ,i I ri aI,1L ion at th U iln at11ah l .,, 

I1101' lCiil-i'111i,i t l slit vhifMif ,h'LSLi. Alli inCO 


Ifwood is choSin, it shli It' ItIC.ILifii a 1t lr ld iIi\',x iC ' ri ,, sIif is, hiiii si,i\ n,111C 
againr' hrriti0s an othir'rIItOOd-divittriig ill- oiltop tl thu'platicliu,1illatI, ill curtaii httations 
s'ctS. T1hi' finlish shoIld a gIttd-graid 1101V- alt I-NI(.\ NA in (ttlombia. Ihis matirial was 
tirethil', r rolssiOnalftly li,-,I, il ri',,dvi'tV\ siL tllry. Also, si'V il,IlI , pi',trlblv r , m, liLli­
tili' ~l~ctorv w\hli' tfir cabijuls a1i0 maii. C,ililt - to1-r1,is aki' Lpt \ii'anil tOtlhur ob ,aIi's thfit Caii 
work ma di' tl' ,iIs I iIf .fi t matiLria lssuchat job sitC lII' aC ' a111il.-i li a \ 1riLt VOtIt S,as, aS a 

1

OOd ca illitS lit Li1'nlr I, ftltor vW '0ri' librin L'1,n1tI irtIl O r w i',i'n bLt'iSli , ill itd. Itha s 

huiit iida i'lerp'ratliri C,ii' aIcIIr,L'lV ,n- tonlii thLttl lid id\tOiI lahtri tOi' tops that 
rolld. itImetal cabinilwork is cLiisiii, t lt iiIh li il islirid t11 ptil h I'I, ei tlii'rh0 i., I vi Lirt 

,Iiod-titality Ciiinmu'siiuld LI a bakLId-Oii 0ha1 ctiliir'jI or cliar, givi' gotd ,2rvicci Iir many y'ears 

'.

,Ai,1ttlt '0M;ilt ,j"11t ' ijjltt'l, I i"1 i 't1'1. it 1 ' . iI t he iW YIIh hillhdjj iclj 

0. ELECTRICAL OUTLETS 

REMOVABLE DRAWER 

0.15 c 0.60 

ADJUSTABLE SHELF
 

• -15 CM SPACE FOR PIPES, ETC. 

FINISHED FLOOR 
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Designing tneFacililies 

d(i Il hi' rifiniiI d itith VW\tl'Int rI'VSl11S it beiin.Stlled. lht'e tAibllltS adld Ilt'\iilil,ihlc 
ni ditJOSci .tfOhtn i ntl'rd OIS RISt'. 1h In l i- Va.lTr,g', li'ctric il',inl thin linl, cain ik ill­

ift'. I larart', /iihZi h 'law ). Sltlid hiori/Otmillv ihdlit t bhe1 t' ,,lbilIt'S nit 
il'Idt wavilahlt to filetl,tr tali pitint.Ihi' st Ilt' 

N I llilintiflit 'rs construct't IO.ihtirittr\vllii * i h -t'ollhiVS'cibinti i, t'tti-illt'ldt.I it' it i',i11 [i' 
cabinitS With d 1Jpcc' h11lild iWVrt' ltilitiS Cn CaiS'Hr-ittitdI toinAki'1o.iliitiis to utlilitifi's. 

Chapter Seven-Building Categories and Components 

T hce ar t'aOlu 5i\ mjior categoris of hu ii- NManagt'nfltn, dmin is-,'lol: f 1 d SCienti. 
inlgSfill'lM"IiCIltul t,arch011: shIould b11in\VOIVvLd illttt0CHerirfin~gtile.numb11er 

d ,lVt,t ' of 1'h Of hIt' a a rsi iit h\' hti' 
institt '. lilt'finl ctLt't'rlii litiOiii S Illliri/ctt 

I ollicte, in i1 fibllt1 OIf,,.onul0lituns1A). A Ma110 of 

,lttI..tiiiuiiitt litll, I dlCfl' iin ibts itt 'tif l i' -

* lIiitillar ficiliti', the It 'iMhli i1iiuifiitt'. ,Apitjt'fliln of tlflgl'O\th1 
iSalkO inIcIlulld. kI 1 1\ 1tiul il l,,n tilt' numbIItu"IOf 

0lio,1iig ,i11l i,,t,atiOII liCilitiiS, Stiff I fh lit1i1 11t ills,'itt' Iultlit'ii ('0rt 1u, 1 
• J 1,111ill/0'dil t1 ,tllaiOn ,. gooiI 0"tilll,)tC Of th 

Ctl],ltV1..Se~t ' PJ,,lg' I 
tiltt]] ]]l or ,lIMCC (-,Illhet CAl­

t o], ai, -,lll1ple'W A):. 

Estimating tile Space Required 

( )Ini' ( li' firiut t itsfiOii, a1ktdI W110n a I uilding 0r iiit't,iigs iii' in(ltoh diM,t WIiStlllt' i 0l'rS 

is I11in01 viI ks "I10% d 011tkilin% io\ l pr' LUtit ,pii i h ll' ()Ctiplnitv, ford iV i u iliabhl. 
,
Mir00tit 111l , lilt' \idM IMI 1101 IV,rnlu11h H001.u to indiL a tOCI fla tI,11 ,01,11.- 1r1'01h11IO1 eighlt 

litild i t lilj, I lk-t', I'l n(nI , i ,t sInI fcit', ti'n flilt' i dtl til r l s uha r ilug ttil tLtisftiui 
1l1', C ' un ft'uiid01 1tt1fia1 ,in11111l0L\ivi'\trtu tli . ,lii f I tif lit' coiutirI\ h ilu h i lilt' ficilifi' iS 
I h t' cn i i' i t1 in wiikilng 0i inl',fif.iOf floo1 h'ing 1iini'lcd. Sttin 11V ll i\t t' ofict'S for 
pt1,l' rt'tluiit'fll'u" Itliili l i'-'gns, f lIIi I JITr nI iu i l ust iib',.ill'l 


0 ilut,11ts, 011'i lli Iu dd ithll iift 

it I'l) or ,lI ii rtil h c\ intl ftcliiial ipt'oinnl'l, k ilMd lil
 

L litter iioliiii ir.1 1 s t o n I \idiug Ollit'spit',fOlrs-cii'iniSfS 
\I- l\ ii t'lit 1 'ricniut'f ptt', spitit, 

%\iokiiil ii I , licffii', 0i1fuif rtlriV litrior\' r itlhtir' IlI-Ii Is ill tac4i art' highly Liirhlt'a . 
,
IIIrt' lti 110 htit 111iol. l't mic t ii'(, 11V I T~l~' lll'(,lldt, ILL (11 11 1IC I -tC 0 IVIICI [IL fedltl i il \VNrk W hile' 

Ihis lkI t is ltdt'11iihf' hit d d ,k, a dt'"k Lhaii, i tU ll" a,t0ihui tltiL's.hg OltFiflilnt' 
" 
t-0t i lllidt't l il, tIlook t' I c0l11inc[lI ill)­

ilcdiifi' tilpilit'' , filt' . ltu I' tart I l ill ,hittllld )1' li t'(]
lod lnt' Ir ti\\t lhiiit'f I )iul'cf rt' he pit 

uft llrR Iwilh tll -l l pt'I iuti , Iit fh Ml hir a 
I 'iiiit'il rtiullt, i liin.; fI'ilniiniiiI . pplIt' ll' ,i lflntl ii nfis Ili,shut' fit ttlnifi &' 

itctuif Uinill isl ulrthl uii 10l 11,lu Oii t it fli'i' 

lilt' ptI ' rItlitiiit'LI hu , "it' f. t,\l hi ti rtIU, i iifftif nt'S 


t ft's, dfi tit loItulltul.I)irt ors (it pfiicipal 
d i i ii lf i iiutfst'coldii-itlitItuu pisMti IItnI 

ItlIr, ' tIsiil I iufiti'. In tt'ritIi siuth ,sldttpiufl dirt cft1r gt',trilli r'tIjii' 2.,5 tonuitrs ill 

catS, IcSciullv \il'uu lurgi' ,iutilf ift iniiftriiii- p lt' CIttfld (i i Sflau 171 finlit's Ih'0uuinuill tif 
fio o' tilii' Sfto id or villif1rc'-1.iu f iW IN l ft t0r tIllnllllO­inltufr sciiiufis. dilitittin 1 spl, t',i 
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Planning Agricultual
and Designing Research Buildings 

Sample Tables of Accommodation (3 tables) 

Table I.Current Staff and fiV',-vyear prt iedCiOn (Ifstall gro'th for e,Ch dep,rtnte2ti 

Administration .rioni.,l 

hithi 

1-. i tt Inttu, 

ARntn 

Itit ' , t ti 

it'il1 ' 0 .4J dfiiu, - ttl 

I 

tl 

iX[viiit'-

I ,1,l ii t intit ,[)1.111, Il tlll~~ 

1 N-,,od of I hOill'A I I N, ,t ' tk,n 

1 2 
I] 

3 

i 

N ctm t I I m 

I'-r t h-1101 111 ' 

(,,ti t., , 1111ti 11.tholt 

1Iha. 

I2 

Siittllitittit 

it 

7, 

t,'r.,t'tit stall 

2 

I 

t7 

tl'ropttll~lksedadttostoa 

| 

2 

3l4t 

tl 

2t*n 

1 

4 

Ihi,,tt,,.3 

l,,11,1-t~r 

i N, I 1.l'ur,i ii, wtIh , rtn'il iI 
h -l 1"it" ..--t1~t 

Ii.r'toPu t,i l *g t 

Sut'ttal 1 

3 
2 

27 

3 

I 

2 

14 

I i,, i i liii-,ii 't.I,iizt' r tll 

Resear.] Su~t ortIertel 

hi t Prs'n stallf Propsed additions litalstall 

I6h4t 

hc!, pho+n, ( )p 

R.ixi h l ' 

h,'+ 1I 

I 

I h',d ,o1I ,M o , , lt++l..... 

,I.,tit.li t 

h"~ v "i 
I 

1 

tl -~tt 

... N11 i......... 1AM .. 

%ullullIW 27 "17 

Reseat,,rchItso llnn, 
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Itesearch I'erisonnel (iotinued) 

I lhlpum it'llllI 

''ittll[It 'll-

h, hli thur 1-

N~lt~tR 

2 

I'jiMLd~l 

-, 

% 1h 

I -InItlI'tILi ,iI ' 

I I,"t.,t-
I~itnt i tom 

I .,I'ti,i ,it, ll, 2 

4 
h 

4 

4 

hliih. ii1 ''i llll 
Iii<hlit iiiI. 

I ,tiiil,i x lsi-.tltl-- 4 

" 

4 

lillli i ''i itit 

I iI'iii.ii I ,-tl 

hilIh -......i..t 
tl 

1 

4 

4 4 

1111 ti10 i 

'iit i i , t2 

iiJltt llt-

l l ttit Ii h 

l IlllI l h l , l 

I t. h llt~ll-4 

Siiuuir trsci,- -tistl3 

Il 

4 

4 

3 

4 

" 

4 
4 

6I 

h'cuI mii-2 
I .iL'uur,1tirvI.isisl-unIll 2 2 

2$ 
4 

Junior seitiltisls- 4 "V 23l 

.S- ttl Ilt i 2- 2S 

AdeinistratitnAras 

I tlttttfu 

huiit Iii itiritul I.tit-IItI 

-uliiutihI IS I2 

Tal 2tt.- im flooSluititt-iIti ptI t iI 

Ii, tltilii, 

IIsli-rtir ---tl-litl-. 

A i-liuln tiiun 

are 

Itututi-

oacomdt 

t-

tf 

31 

I 

7 

75 
2r 

ISLlieI 

21I 

2 

.........-...1.,op' h,i mdIl ih l o, I Iit'hit 

.1-t - I.I l Il., ' I ,I t'< ,li- ,I "l 

nit l h t' ' ',n- I-ton 

I nL h'hl t , I mm,-ll 

I ,l, tl 1, tI 'n 

,I~qt. Il Iml Il ,i I,l I I Il , 'm d15 

I 

I 

2 

12 

3 

1t' 

i2i40 

1l.51 

]7 

111) 

7 

i1lt 

14 

10, 

21 

11 

5 
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Administration .\rea (continued) 

i fi jrjtNt lbbbb 

Ih , nt I.1 
i %IhoI tr-il I 

II od I'l'l,Imh"tHi1 1'11! , 

-:i.'. 
ItIS 

e-1 h%472 

~o isoc oi 

Ptii ,~lt iZ-itLtr.: lIi t i ttI b i it blfiii... i.-. '14]"t...ii t t t S 3'1 

,lllala
I h'uadMI.r, 
I'lld lidl -d ....t. ml 

oubhoa w5w3t 

Sltt~lhz 
1 
3 

ln15 
7 

I . d 01.:V: In 

lbiIi 5tiv.o -to 
1Ibh d ,bibVil h .i ,ii;I 

it il0,1 ll ,I 
]'Jublttal i",[t-- 't ; iti l , n 

2t. 

I 
0 

ad bi t \tiittit &Ii4'ibbiiitit o II 

I ib) it I i-. :l -L it iiii 

"tbbbk.b,b 

SIenmf i ea 
NIat tata 

Rvad-,llin, l-

I) lrZ'lt;il 

I 
I 

3 

I 
nler o1 tt,,ka 

12]e 

(hittll~tl tr-a 7tclat 

W 
7haeaino 

2 

lint g.po 

511k 11 1 og2b- ril 

\ .1 1 )vvn-

Ivh, oI bI .lanl , 
,.0I ttt 1 -­ ,b-b1 

Sutottoal 

Ih. b bltb b0lb--hr l l, 

Vr ug,Iv ,, d lom,111' jtlp"rl 1'1 lll ll p'-f-ll 
1I.,d tw1 I lt111R.liom ,ll h } 

+ 
Md '-O m 'p.. .... 

I ; t l lbJk,'bt'l 
I lthbt.btbb t l' ll,t 

Su ttt,l h, j, Q 77, ,10 
1,k I'AlI t 11-C.t'IuL , 1 J '1I C r .at1I {o t11111111 11 

I 

II 

1 
2 

l; 

1 

75 

InbtiIn 

15 

15 
7 

l3(iI an tillar'r,,) 

Ill 
(in an'illa ra a) 
{ill ancillar v area) 

IS(ill alicil 'ar, ) 
2t 

2 

Subtotlal 

Scientific Areas 

Namle of area 

llit lirvc~fing 

lh lh+\I,lborat,,\ 

Nuinlbero occl¢upantl 
, 

ToaIarea inI1 

loIt 

%,lhr vnI,,Il~l I I 

[.1rle r 
, 

jo ,1 ,1 2 il l\1+rl 

Subtotal IIW 

I obraloiv 10 

hminr ,<ivwll 
h' llri~tn 

2 

2 

15 
15 

Subhlal 100 

7 
Ill 

221 

21
5 l3 

1; 

-

Ill'LI 

2 
15539e1 

I1
 

I15 

7lti 

24 

1r 

1: 
14 

20 

1z0 

693 



. . . . . . . . . . . . . . . . . . . . . . . . Designing the Facilities 

Scientific Areas (continued) 
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ScientificAreas (conliLed) 
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Designing the Facilities 

Table 3. Sumimarv oI slaff antd acCO'ItitltatitO1S 

Offices-ant te or'taciAr 

Ntlllllitr i 1VItIsonlL' Nei .rt'.l in1111 

Subltl aIdmin isnlratlioind I d ... el 	 1232'%ti.lpt ppoit jvt'rOl1 is 

Area Required for i.aoralories, 1ther Scientific Areas, and Scienllisls Offie-s ii s.uare - ­

}flfi++ llabs& scienutiti areas 

l'lami , 'd 41,3: 
4-, 

[I l t'lit'I ' g 
lPhmt Pl'ah,+,o,, 

\4 
nit),,,, ,o li, tSr ni4g {I 

I)
14"; 

In-\ nit, l4.-,mind, 45 ].ltl 
I ,tnnnn 

1.m Lt" ,t.'e 31 1811 

,di andI 'JlI I - -, A1 lsl.n. 

' t-. 30 13; 

O n tllt I .iA,.t N 311 1301 
A.\nm.d l I'r, o Ihll,A Ilk)11 

1 '1111n111'-. 3;1 

Subtolal 585 1251 

Sullhlal fur lricipa l ttildingS 31168 

-I -I '1.1Ii ind Ihl 'Ie't~ii,haohii ,, nIrli m'., 
,ini 'lhit i ,n . t i luhut i lioti t tablt 1074 

I tlal .h-ic ,awa for i'rincipal bluildings 	 4142 squtre meters 

.litL". ,a St I, fil iitli', 111.1, small taLble ith 	 Ihe Pii ii­h Libr'i.,s are ge,er;lly desigined t1aron01d 

Ctia 'r kere, 111eeCi1us \viith ,i\ her of hooks to lie accommoda.id. 1)0­]i fotr Ito pt'rsis prtptosed 

CII; he held. Signe"s shoultd 1ssImeI 18-20 Volums pt'r linel; 
meter shelf spaice. Nitst stacks are si\ shelves 

(.tnt'.rlI oi ice 101'f a1111 1. SUl- L tit Ibit1,1r iritillr,+ and i gh.'t,t'ar1sing!- ictI, others facet!. 
p)t I st,1f sht ld he Cal 15 SCuIihittd at 7t 11"1 t'lers'­
lper il'rIiSO eC,.t i) cases tl1 uliit, tillCt yIi l)irning faici iVi-, s 1itti0l\ r111111.0 to 1.4 

' \Ultiple tCCUlaniC r'ILlIiIr.S ahttit 7.0) to 7.5 SC1tare 111tit'rs t1 f1t'or arlea per 'I'S11, delpeidiig 
. urlit! t'Ilre tt It Iit"'t t ihead ig Se rv't Pt' 1t4. tii lIg. l'r tfstIh lt'tI llt. 	 Oil r lli 

],laCES ,At Cd,;h ta,h,. 1110. kitch'en mid so'r\iing ao+, 

.\n insti ut \. ill ni lrmll v i110t'1t'fSt l ltInecti ill 111 Of III 1 ,101lt tla,r1sii, slianl'itil,, 1110it42'.,r
aIILI. Ol.0 alC CO.+IILCII roomtorh r loups', of ]2 [)VI'r 1101",011 [bil1 , ,r\'TCLIV- SL',tulrgz. Thlis \'al11'S 

10+ 111 'I'-,. L,I,] 11 COaOhIrT.',L+:' l'1 1W aI(-- Wvith lhL, Itn + T~ t . rILTlSOIIS110 "Ig SIL'I+VO,,11C l1' 

C01111t0Catin 4 ,.i\ tto 10I( er-,OnIS S.,htItdd W. . ood i1m+J,1ard -.!r,,11',0t' vhtlh d"0 i , 10 111.' andL ill 
Illr'i+ ,AbOt~ AJIthI11"11",'r the kitchenI, itfoltod i, 1111ldtOn , Ito IWO't :-,htLuhLl anld to 11VCaItrd 0111V 
bV ,IlOCatL'tl ill CIIII'I-IIIICVL [' OCCU|:,alt .. I 11t 11ht., If 1 ea1 aV1'-00111', l ,,.l'T illiStitllh ,. 

i 10 I+.. ,IaL're 
,\All ldit'i l'' ]i' a1,10tlt 0110 SLitla,0 11100-' thet kitchilr ar.,a I.-le I-lIUdlCLI bV' aS nltlC I '] a50 

JILT.'pursoi. This, imakCS, aIhIOV , I al1 1111l to JI--Urct.. 

iit'dilii-si/tl stati' Mid It! S1,lesace , fotr tasv 
ci rcula tio Referit)to Ite draitigs aild desigls 1111lpgts 89-­

102 tr tiIIIpit's Of desigli ftr oit'r builing 
1 'COaS. 

69 

http:accommoda.id


Planning and Designing Agricultural Research Buildngs 

Laboratories 
I:rtm a ,tadtplloint, I,iOrI'at V etlein ro'iC1t Otf 

tire most Litlictilt 1nd critical lirtst0 t0 ti, en-
tire re.,r,,rcll c+oirlel.\. itre,is ln iltItohrdi 

tor"ttet'rnlinin, tet't, ro't si/t, I0r 1 I,111r1,rtor'V. 
theI spaceL reti~lliritLI LItepiVrd IC e10rcr pro'j­on 'It 

1,10f tota'l hloor a110,1,I iit I,lIoIbOItltI,,htlII 

hV0e 0lltic[l-attor tlliipnlelt ol loI,r1torV ht+elCie's. 
Iit +,thother oint,-haltis

- iistlt for tileIlijteit o'lt'l 

pLTSOnil. 

rm(s) to t+,tilt' 	 I or,iior hertie.s 11,1\0e bLe 01 toIVt h u Si/t'ntiILIIllitit% tlo I' 'liiStilr l en tolit 
eLI,]uipIment, antiLtit' rkloai ot ti' Cieli-,t ,. he ti' Miost tteCtiO h1oin tilt'sttpoint o spact' 

.he0 	 tihtir l,\t.tcciiplicv, lthoutgh less ilpllor,1tint, iSO 1iils-t litili/,ltiOll. I loot,(-\ ti, t',lrl tllt' otll, I 
Colw, it]Ll.lspace Ot ,IotuI .7(h to I., Ittrst' maiil­"lihiltl hte' 

tliltit lt'tIeen OIL' of eilIes ortlct's Ilaertorn 

Th' numbe+,re ,ntI hi\rw t ,Il atoriol's i ,iitl etjlpiiilelit \htIirt-'helIihi,iiis %ill IV irg. 
IP,uItiCuIlr ill'tt +ltO Ointlt hlltihlltl,",..\lko, it otl islld-lyt Il \ otW h I(),11%orlot-\ 

t'ataiiig, }pl~n,it', rt+,,e,,rtli ,ijid it', het.clr-st' , is ilrlc+\ a lternael ro~ut,, ,arouitl 

fl'r, 	 ,t-Lnll 


prtritin 	 tin, 

t c HAr ou t, IInIdIItL'. It mkt th iitbitlhe010are, , t1V aitJlltantgc, plrticul~lrl,iniIrr\ 1 initi 
final IL'cisie'n a1 t0 iitich tat',ratOrie'S will t' Ltt- it cLuCipincv i, iorot, thr, le ir htolur pit'0iins. 
sigiieti, the1re0,Irt'h 'l, ,ind tlhier-iVtI 	 rttLiiit,­

' 	 , + 
In tS hteL. with i na1gl-+init1t, \a111on1S Its.,ItiII ini',titiit at i ,1101lIIust tI inu tI In %isits to 	 l, 
adLi ni:stritiol, Illtltte 	.titltitit stat. I le otut- l'ti,, I, IntIL lotal Itt Ls. it %as htOn itlthat JI­

-co tL11these thlisCiool"uiitell t+ :.ul l 'in tir iiio-t ulni\ l'it'W rt' %ith. ti,'l I ll+ l'to s iluittit'tl 
illI t ot' lolittllti oIo iIIinntn S uII SIbl ICCOIIII'OlItiOl1s. 	 ll ottltitI t . tlltilin 

tItpli t tlt\\asIlSl out t hilit' ,borItiV itl 
to t 1tl0i ill ill inl ti to 

lablrto0ries toIeNtl , n',10 u1s' laloralory. spateV to l-ttlilieiIk_,t 
It is illiportalit ,.\ ipolioptiiIl area IcItL cortittlors. It is t\ltl1si\ t' M i:l, 

titt ii-kn-iuLt u111111t 	 rouse that 
he takln to a\oiki too little' sp}ac', as it elIa too StillItL 
mCh :space. Iol little spact Lallilihit )Cti\it\. po'-,stl 
100 Mici spat nd1' tteltOtill ' tiitls'- ,ll'kit, , o I ILtrIin 

other ti ions. A" a ueirll role, a110out one,­

[It'h 'ithel' stOi'tl ,I \,Irlrot Oril a ' LiS­
soli\ie' e0111,I*'CL'l+t,Icebtiltlocaln to 


L'nt.
 

7-> 
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U -li,o : C h'h , I Iltl. IlTII,\ Im p ~.ll ' t .~l'W ill ilttl~lm ' i 'Jllll"" I th" /Ill, . 1"'.. , h,,., l , IOhtth.,.11'll 'i1,Il 11t 

['i,'l' i'm~l,;l' ;'tll dtlllHt' ll' tli l I ' MIt,!th I ! '111 

-Q 

7 
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HEmDPA RATS OS 

Atl"-
 AF ... 

Co/lomJ~bia:', 110111"1/ 11" ", t! ,11, ~ 'h-It t ,Wl /1~,1,UI, 1:, I,ld-Ol, IhI' IM 1 11110 hl di 11,16.. 
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FIxplcsive, sophisticlted ,lollyti cal c, ilipilnnt Irtstlns, bith tht ,hirIld tilulSI ig o ut of ite 
ShIould be isolat d from tht, gentral public's v icw , Litra lr' a hi' rbet'OSitL IS i tn the lit1h1rO 

ntid nainlaldcd olniid, lock anti kcey. Nolins conli- plan bcthW. I Lart\,wli' iln iii'I t'\ tt ll.i" shultthI 
uip Should 1cputill bar Ollt thLiilign th is e iit toilct lc O Il S s to 0l 1 t ,111i\ itlil id I slh plalt cl til 

t ifa ,lC insi',. i'cttrlldiSCL ragi' 1i' ,nthiet i n t i''Ct'p thi' ciL- lIlt ,l' li\L' door" c7,n 11' with 
sOl(s) ,lhi,1ll d'h';ii la lI tt r k ill Ili'si' ridIs. 1i,1 lti tIral t b' I00d kL,'. 
IO prolctIL d,l'iCa,It' cqtliplIn lt, Iti'lp t'aiii'ta,il 
hunlidily ithih\i ii',fie a st uiitl(ihi id0ilt'dilict ,dtillt lightiig ill .11 aVTg'V ,ltgriculli'trl iI'­
wililin til' lilttitS rc0tiinoicndci by h' t'heti'tllcill '''aiCti iabit'alti' will gi't'ralilh ' slitliciOll if 

" Ianitfac Itt 'cI'. 1VLt'l' i i'10,11tIl LI Itinsl1 t llt i s w intl1wt ar'Up t1 i'itL't CtqL a , Ib t 1; t5pcl'cIt 
ari lik l\' It iiL'cll,lical i Itt 01 h 0' t'i. . lightilticCtir', 'i'nllidliti lilt(' ( 11 1 S 1tpplit1ltill shtouli 
OLtlit tii ho i l t hi'i ll liii Itt l it ctill in nlla- li' inS 1,1llt'ii tr hii i vik i It"ti \'vs VIt I i' 
lilln tOfadi,1'i'nt' alia,,Is. 0\I Ill IntLlral lightilnig is rt'i'ttuci'd ti inciCnl-

LiIll \\'Clilt' . S IP lil'ti 1iII ligiilg is bcsl 1t1i'­
Itvii'dl I toL l Iti tbs,Viltt , hal cal b(' ti'p:It tttdtir ii c rica1 yt fihtirs, i,lI I litr Wi'ith 

Pt1lwi'r fail rtti'Cs a11lwaVS . In Aitlitilitl, tth ,li t ti I.2 in0t'l0 " , It1g. ()iic0 filtltic fIr L'Vl''art iteLuir' 
\ it'% inl'vtn ' ittet 10I Sttlaic lh00ir 11'00 OtliOil sliilt 111 prv' L -I.'3 Iitlrs til c SitlIlicc. 

,la ttratI i's andi hl , aitttlinii l ti'i. \"iStu,llV, 
, 

it'si' ni ti 'rIt' Ihi' Icil iig paV ,\ llt IinlcCts itt bthi' it ivitWtiui .1 saIt vtlllW',c it I nillt cc iiIbtir 
,aiiiL I lOWi lt.' SCii'llISI ill ci ,llgi' Itt SltiC is lii' s i iv'i a,lii Ct\Oiw, ll sink. I SiLtLt tilt lthi' Ctll-
VirkLi'\ CII \\ iili' tlll itlh' l ctL,ll lhbo ltiy. \'c'ii'ill\' ltati'iI 11',11' ti' nllin i'\iI 111d, 1tir 

,,ltI l\ I' i , l 1tlt l l l' Check'lits ,t tw It', l 

tit i) i1111 itti, lit iii li ll l itt 1 0i l'lt i 'r C ii\Vtlt I.tint\i' [itill 'Ari'ts.
 
lil' iii dc'r tf I i' Iill lttrillllyV ,Iii'Ii ti' anii
wtt ilttrs is 

si ittiI [ t \ ippcti ilh a cthhsi; Iih't( ll l' ihtir II i tigl Itccsslli r'S U Itt i.lll c\ra inLic" lii' till ,i_ tl r,1 ­

tip aild 1ttttt s for\- walls. A gtidttis fi\Cit With de iCcS. ir .safctv gI'adc 01" sC'iii-gIlss i'1iilC], if 

?CM,i- ~dat"IpilpihtJ 

,, ,,,,,,.!,,,,,- h,,,,,,.V o ,'l,, ,,,,',,o PA SSA G EWAY.,,,,Il,,,,,,, to,be, 
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plrope'rllv ,plied, will lost for n11,11v ',,11', Wilhout I 
rtpl-cLCnlellt. 

:oir ri'st'ach biildinlqgS il nirrnil cli, it', tiiliiigs 
ill ,1[horthrics aid OflicC.,,- SIh. Ith' ,ibout 3.10 Lio 
3.1)10tiLrs a+ finishrd floor Ior buildingo,thlt' ti [\loogh 
in hunrid aa',,s it is itivisibli, t CiISt'rh c i ll 
,ir.as with C ililigs 0.51 L .,5 i'L.t'l'S hi" hi'r tha 
normal. 

Ofifices 
T'h amo1nt of flo r spCt' rt',ilUi .,ridflr OftfiCis is 

tai tt'rn inii onil ii r ccupoiwnibaski. N aLi-

A i irk roii m with in ,i La Oft,hotlt I; sqUilli', it­
tTS h,l'OLdM I 10, Iatt'd 110,1iIbrth lahratrrir's, ,tt 
Oilli-,- r0' i11li Ir rt'| ,il'., , 1t CHalir,tii 1 1 Of IC', ­
h riic i,11Mp i'lr.,lt. 

riot plSiOiLllI ,t NN l ,ricirltiriCtI 1 
i'' 'ac'I'l', "I,lltrlt Iv i or (.hoi'n istrv 

ii a i.n , 1i igi lneir L,' iiitC k I I.F. I iWis 
(Niow Yojrk: It1,illIrli LIli.hiii Colplratirir, 
lull2), 1irit\t,', ,It ilirir t tIL, inr(' a(Hlti-Ihat 

i,l[ I'' W ilt variitv itrri,-.tO i tf lih 

slititld soulflit'. \rtiliciil sop lirit lr i )I li ti rig i 

0Lhi' sI nt'\11 tLAas lor lhboirat0L, iS S sr IO i ,it't1raL'. 
rIl ', thl' gr-r tiI aIt th lt'Vl Of tilt' PTrsOI (S) iO 
0( Cl:-. 110 ' LIst bi' IlakiL inllO ICCOInt. I it' ()HICL's a l'lllL within i Op ]iia with wi rkl ,ct' i i an 
LabM 's OICCitillloMi ( ltA Li',t .iil' S ill- sLatitis 0i1 IOrw l abonLIt L9 lil'-L O L itii . .11 hL\iSitis 11)]L' 
clmiod on Paigt', S9--I i ' a 1 itt ii tOl' art'd Lt'r, hiigli allOW lle\ibilitv a)ii CrMinliI'ncL'. I h'st 
that should 1hiailthatLI for t'c Of tLit' diff't'iIt 'r 'flfCti\h'tVI Isid t 1in 1iinill hiiali tl d prio­
typts of 0r1ifCt'S. A lnilli',tl'natiOln tit, 
nl,ltiol,ll-l'Cv'l ilrstithtL's crii l i rg'r h i 
showniifrfll ica I-Iv l I'S't-r lIi CL'l ''. 

I .ikt' laborrttrii's, iifflic' iiii:st b PrtOiid 
natLiral ligrti)g antd Vt',lil6ii. Ilt s] int' 
port rins ais Stis',r I rittLtICl foir laboirl iii., i 

L l 'I '. 

i L I lt iOl ill itLiLt' ill Th1a iLiild. , st cial-Lisk 
thos, rkiig grturps aI,it' ri lLI, Lti' tOfi.C's cr ii 11' 

tisi lv I'V ra,/ig Liito 'iciio L',Igt' gl'tpl1 il (rictiO n. 

With \ lick Oifginitral sLrairO , 
PrI- m111 r11V S rich islltitt's. 

trit's WaVs, aIid labortories 
Old I ricO ris, briokIn 

spgraC' iIS ht'ii irIlt'td in 
\s a rt'srIi t, i ffici's, hl ­

11t' iftt'rilCllt li't'Li ithWv 
iiptt nln',, anrut a WidI' 
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office'-
some cases) wliich Shouald be stol d out tf sight. Sti', gc in ,n inStitiL[C. 
A' area of at cast 20-25 pTcrccnlt tithe spJ,:V d.di­

varietv of other objects (incltuding motorbikes ill CatCd Li shot ld be ali0atE1d to gencra I 

Research Support Facilities 

Liblrar/ 11d ili -ill/a Sct'rzSir C ha pinlgO, MicCo are diiuplicating sibscrip­ioll tLhlt 
tiols tomore Ihan1 t0I protfssional joturnals ald 

Iibrliarics uld in ftLnn,ltiI in -LTli('cc i nits ca \,v tiLriplixltiLg subscriptions to than 11t jOtr'­a more1V 
fritn %xC," h,,Ic hcr ca i1s. Ioirn,1I be sint to ouzt li.ng inlsti­i ar,_s w sIciiLtists rc,ld irnd\cXs c,1 

nid rs'car,,1+ch toptiCs 01 irltnTSt toimin0V ci1nl")[0\ tit,'s c 1 i,-trai',llrV'ol basis with
bV a ar'gill," 

illtorlnltion c0nters with titiplncnL1t Clhctritni- ol'cop'iCs (1ta1rtick"s, lurnishcii t tie il­fiol' ,a1,tirctiis 
calx'IIlrcatiniipttiiiiotnt0in a\ii iitiuineL'r it Stitultelloreiltlet. 

Icradtl',lct0-,i/
,tillS.. 11 d rtCS IIilltittutL'
'rC, 

Shotuld h1,a\0 librlr\ r'otl S, - til:s-isIt aIck Cafli'It'lt7ialil, il kitht'll 
llsl("), Casahl reIalV 1rcdl-), i,L',illiii a CLltcl" IMr 
both chictiric aliL.ali al,-l i-i',u'h.:s,lid Nlost ins.titlti', ti.'pirlL' I cAfetlria­Oili.'i's, r*'StarcLh 
a1cIargii dcsk. ,\lso a btok i1,lir ,r.ais id,\ an- kitchentLt)er\C. lunch ii st,ff. C)thT n1cals ar 

lag' oll' , as arit,t om or two illill,tlai c,1 I' UstcL IpIred Mnid scrl CLI ill COS, \vhcc t'rlilling 
to'r nliitilngs it 2-3 I hreSi' alll ' par't Of the, inistitlutc. (Mtltn tlc feed­peop)le.. r1,00nS I aciliti,'s at 
Siiili\ idCkt IV\tiiill\ 0t' patitiols ilitti s1i,11tl ill is Cutrllh,littdild] meals arCg OprltiO Otit tLie 
r,00iiiis. cat'rid x\ the dirtCt plrticipituiilhouit of the il­

stitutC. I Ilk 11111 Of food St ic It.CtdlC4,-tie
 
(.lii.latiul -hoiulde i\I'n the ,ililmit t kitcheln etLIlpililt n'i,'di',. Li,,ibe' to cit,'fli/iin [he ' of 
libralrx ',.. ,Clit0 tif if'ui itturull iid lnlilig are,, I'ctlislli ,bilit th' S.'1li'c jo ItIain1 ,Mn the ilOtiWexir, 
'iL'ctl'licIv iittrlacig xlith rcgVr'dtiss of li ' nii'thid of tooid prIeV'-aiil.l\ O)Ter nl6ti0lil1Ii-
biaries h),1void dlilic,ltitOl of ,ini11u1bcriptitis 
to prxide,a mor' illiciilitlibrlry ssti'm. \s il \,Il\ ilistitlti's Ii'fi'r to Si'ri' IIlct in tLxxo 
i'\xlnpi', thIri' iliurrii'- ,rl shifts. Ill Ihiis ciftt laarc three iil tie if tll' 1i1h\sicAi si'e if tlei 

III '': - - -. 

* K lS1 . o. 
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can be reduced. I IOwTVr, there i One probilhem Fv\'erv iliitutV nLtidS s omle Iorni t prilintig de­
wi theIt wo-Shit methid: ,ller etin1g, pcIViptlt \'ice Iiir a iiltill O'iecS, esr if it i OhiVmLking ni p 
tend to talk, tki ti pv 0nly1 Ile iiiretlemain at thtier Ii tle an. illg XaNroA-ty'I) m ,iliel,. thiv c 
NpaCV needed hv !IeSCOOL this Probleni 0 Iul-l-ScaL'Shift. il"tiIlteS ShOUld ,itAtUlipthi flldilt,ili 
was resolved at a training inStittlI, in rati,, priiillt with Iktet pI-u',s. W\'it coiiilielrciahop h 
Spain. 1here, Coffee aild te,1 stl'\"dis atlter phoOItIgrplic iceSiniaailale wthe Ii IiL ite, 
11111,1i ill ,nOtlir a l locted oCltu ItSit ',Itteri,. ll'kliools It ilStittl 1i f1([ \\iall ObSti-OI ! ak. ILT' l bilt 

A roo1 iflbOUt siLIh11aiLr ptr" i 00- Cr, C\ c1',\ will rqrli In 1ir IV1(." T Jl' 10- etc.ho\ iliStitllt 
cated adjcenlt tithe hi adCtI.t,atteria ShUld [It hor prpiritiiliut artwirk, Litciii, antI i\iYiUt. 
Ior S ch I ":siicia " iilil \\'litrv cutlt' ,Ind t,i 
wouldi he sirveit Llit] Sti10 t it th Shi t CtiUli I Ol\iiS aMidt ,1i0rcLtiridiligS le \trnlUtili el­

visit while the sCctIlI shilt is citilig. Addititil tt a I CtiV 1iithdii u1 ili rlitiii n iiiSIlilit rtiill. 
s iailcli tClitl ro00lii, OllStrute Idj,icIlnt ti i cIlitIInielt ait] p)yS icl SIpc reCuiCLI i 0the lti' 
Ca feteria ai l1t h1i ,II'Ia ," iS 111ltti-'r iV tt IIrep IIe atltiO- ,ILI 5 itetit , i, liiiliidt. Nhi,­
make [11Vtlich periOd 1iitr il OVIbli. I til StAl diti-lliiSidilliStitlte- Shuld 1l1,plato hve0 a Small 
Cai play card,, dart, table teli l, 1lil] tllur I LIiO 10 r Pcpa rilhg ,lid cii itilng a Ldi- a'lilt 
g11111S that LiO llt retitlir, O\'SSi ,I'ci. sii Ota VS. Aht l~tlt -ilW Lh Ic11 tcI i\i ll Id siftic 

for Ilh ftillilg stud it,I0 Sitll~l, 10 1 theIiterS. 

Putblicalions1111 iltfittttiilill dissemil lit ct-rttI-l IOitli, 1 StLIarit l l''r Ilei'viK­
i'i1, I d InOllILTr 1; Sq il ',L]II l 'tVI'S 0, llu j ill-

Small research N.rllv oily a st It to th,ltilistitUt., h,1i Iliilt ,'g. is ,SiiOillIptIrtaltnCIlSUI 
5'erVlimitei ptlbliCitiOiS LiCipntiiiiit t atuiditO \lidiitilil"11lt is pjirtahti adlilinitilig alt Mid 5 
V\tlisi illtormaitionll h.cli S, annhl rOpOIits, 1l he br'it'lgIglt tothe HUclii' tcr ,I rnlCir Li 1111i1tilt1­wion 

and other publica tionis ISgeiiralit' COtil'dcted (uit ttitll,. 
to a local coni p,1v. Ith'i'i'cr, t\L1 ift11 ltitut 
is in olVid With publicctiOinilI 'Urv. SInll AlldilimllinaI ScA, 

, certain " 1110t ra e ,1lJ1iltitI lIt d LIlplicatiOl 
equipiflelit will be nice.ss.ryM. Mn gri-ilIt LI-,1t rII istlituLite, plnItIose\' I',id 

ClIlrlctlltiot l i11 WdittriuL
lith the idpacitV 
t , . lillltlitV thite tii tn t. Addit1,1 stlf (7nC ­

•1 ;
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tionallyx, institutes r-kt'S't VO s~ tn,Illa ,iMUllt~u,ll hs;~esi.m 

translation facilitiCS, Itll-np thL',Itcl,crti 1,,.
 
tlpholstered se'ating Iith Iolding dt lIoping So tltlit tit ill i'l.tilutt., 1it, i1,14 [IV%%
k,, \ It,i,t 


d corati% ,ahritC-C ~ iniii ,l,,iild
flours, and t- ,t,r Id idi 1111Ii ilitt' ItltIllm to t\l.tiig tlilitit", 
iust tio l nt'iio al.ol \ith it M , ,tnt t- p oI it kit iI' l"'.li, t i ti,\ VI.L s IVtdIl ,.itI l sli Ir 

C I , IIIAt| IhI'\ lllI ",- t , 
,
-C

, 
%L' ,tll C*J lh iI LlJI­1ti1tCI~ lk'InII ' 'r C, I CN II IV11I ,ttItlHi JI I % III l ( *lI ll it i s lk-k' 

lt-sor . k% ol in, 
Il,~,,~a''ht wl t i,.it ,griCulturafl 

tarian pLurptl.c- and lnot pt*urLil I.l it- llor- l- ill. 1pl, t dii,,a'.t-.\laI\ 
tt h t , tuiIlt t t 

A Iliiiti pitrpost. -t)o n w\ith fit it NltuuthaIt L-iII hiia I I t A i t 1It'IdI1 11 Ian r I l it'" It noIt'Ik t or 'dc-
SLd t , , aIiLl , tarY ItIr I' 1rii'LI tI' l'tntcl nC' , LI.IVtIIItI ItiiittdOf II'Iit\i .t II rtII1ti1-.. t ipal 

'
,
than ,iiutldittriiin with pimiu, is tot ,iltIll,lill 
tooti'S mutt intitntL'. ttllit'itilt the oolin" hiin I ,i 

m or, practical n ",h W,1t0 a t k O i tl ,l", OptrItl , il 
tor tititrgtIic\ lit iilig, anlt! iditili( l 

lil' CL\,ItlIJtlIIli tI ,ittuCS\it IInt h1'pi',idt'dti ttu p'lin1it thaIt tIhugl to hat tt so imlportaint at 
(if allc cpntstt it ,Ith'Ii i i-,'t ,it lit t he li i'11 tc- l ltr ldil l. ' 

CLII*'I ICLL Ofl ,+ti111L l' t'1Cl \ . I Wl'( '\iOS shllid h~t' 

C, 1'rh idt'ntitiCd. lrIIl-gtttlr ,lightinlg Iltult ililt AitlitOtil tu ,'truI-ti'Ol u gkIi'l ttuuts ,titOt 11­
c,installd. ,a\X\,It Ot lYIrlt i ,hliuld Ii' Stitight% J ut 

IfMl ,L ]l '. tt~ ,.%%lith ,il t'CIt 11111i+.t ulil­
,,
[III!St',I1I.(If li~ d MO\'Iit th~ml,+atl IIIL' )[It' KI F'Rlill d S)Il('1IM,'ii t. ins++titute KOMn ,l ,,t'd\01-01 

sticktd t th,lt I1 
NttOrid Jft'i t ik'al.\t'itilltio n i' illtutn, t,1tth illtuuitl largi tOfltit'.. I l1' ,i \ CiA practici and 
ntc.'clttiiic I M ti uttuirl. l'rtO\ 

I ,i' onld itS,
L-,In tItdttd IIlI "t1,1 1 iit0,1t14's tuit '..,htu .t, (tolr Ut it lttit'rr 

iiOu lutit i ll'i ,itt Jir" tutg i'1,t tt tith u-,t'id. 
t tlarkt'n HI' '1tllt 1t1 p)rIet;,titul ,ltitht'alr 
Shotuld 11i ,cot p Atlt I',ti(" hOt " 1,'t t' n t \t' rV e­u- ntriL itJl\ r I' ," 'lIa ,t, "tt l t'l
110,,siblt'. Ill ( Is('ltl L101tlbt, ,,tCLid'i, L,'11 fill- blk, ,dill,1 C ,ltILatitll l t , lli L flul Itl~lt it ,Id tIql,tt0, i,, 

hi' . itt ilI i th,'igui. It d. \lo, iltittt'' icuurrint uifin­, unsticti 
' + 

lii' ,uditturtiult pro idtt lit, r, 
GhI' 111,1It , Cllllt'"t IV OU l l-l.t. llttll I.t 11;ll 011ruM d, iltltkltt ILIll t tIll'tt-1l,ll1L'W hlit-(LIlItCto Il'l+l,)L'tHI
 

Sri I 0it-W is an t-\ilIIt'ii i',Miii t (11t i a ititilti- li' trile ahont vr\ vt',S.'til p .( t ti ut.', t-\ thlrt'' 

.7..
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Designing theFacilities 

to raisL, plants esp cialiv inarL'a, h'IL' ,tOnicrIt,', cpndinig Ivtillallt' IuLdI,cm pL'r,- dL an tilt' and 
turaS Lo not falI bow It di'gr'i' ('alsils. of ,atcriatIs,about I sLappi[Y1 l 

intaitat ,f sllilgIs iio L's o1 plastic" hIta'CS, ]L'gardl,. ,talw111th0'r1 ianstit ttt doiVS to toll­

Ir'L'L'Lill lSiltlId h' da t C'- C l lIl ial t tl si's, sovlltltlla", og rcSa'al II ldlktr Ict's tl'L 1 I,1a1r9vg.m 
peIIi, LaIltui.1 bird-proot0 plaStiC t kL'nt('r bILad(ctaaititans inl SCRL'L'- hiouss work tar- iltatisi' 
l1onSi's w)l'rc\ 'r pt ail,...\, itik, t l'oaI h'licinitial sit uId hi' bailt utrb. 1r1.,IIV. ipallts ar, itlid, 

tn-tlratitn c-.t, baing aw,,r, tilt' annuall 1m,ill- soil i.pt'nJ'Id .ar, CICalcl'd and r1llCd, ani 
t1nan,:A' Colt is allO Ic',S, tiT R's. tttltcr Illi,-C.'Illa' , itt'till Of lipIllll'llttIhln tI ' -t'llCt Ca arcV 
Str ,tNhN , Ca " " i.all,-. as ,tthrcd \itilOhatt liCllt, is'iit N, 1 or I, rga, re- Ilid aitaitatallld. C it 
at c til,.,d',, \ ighlt altJ titLIv i,.'i' ,V 10tt his I ,aidhOit1 Ithi.:..n,.L,i i lighhi str. u raIl lbs 
I.,,ti.iis rItialri.d ht Itaa l',trt Straic- ,li t)cacltilt' actting. plh, Iii Ltlll,.,d atith, gnawing ulits. 
[1,11I _t\Stt'll-a, roan lanabOttt)V \ I' l l cilltr Lccd 

Ancillary Facilities 

.Ai\cillar\ taLilitiL'. arc, tihsc thalt arcVlttC'hd talt- With plLIStcr. lIe aatcri, uLScldta cmistru.t thl, 
id'tIlI' ai il II,lIClh anlpIc,\ t1rtil)'.( thitaI 1 - ',adll is ct-it0\),Oli lbut paiil'iC 
icI -L,r\irt-',. ta0 tIIt' tr\I i rC-,.'acld L tIrt. lhc, 
taa-.il.t tat, ailtar ala, aa'Ittaatc'., hi\tI a' \V,i,haLus hale ntt ,c0ciliigS. IlL'Mld ai0111araalh1 
arail i.aclaiiirt ,trag,'I' ,Lras, w1rk.htap,, latwist lit' rtaa b.'abaaa! ag- patint tat h ta ii0' 
ricailttr.l kh-'ikaaa statra-' prcparatia toa,i\m tLs aO\ tlth' tiaii.,hid Iatr. '1lCra. I ill­,aid. buildt-
ilg'., tidl lahar,ataria, nditItilrg, aria1, a 1il stlatitat ,h lld N' i.taled bclaw tilt rattaliAg il 
titiliti'. Stt,,,igi, tr',attt'alt, \\a .tr,aippi, ald traapical linatc.,. Bliliitg with 1tt iitcriar 
"tahraga', anothercr... ia iiaIs arc lratarhl' and (',.iltailt usinmg stcTI 

tl attattal tril'.c pan Stc'I llclticrvetaut rills. 

l\ilr'eh lta 's arc0tat1tt all.'d i1 tath'iiIt" nv a ItcrIlti%., 
II'Ll I",.L" li','t 11011.1li,.Ll ,-1-.,an l'tlC­to idl,00", W\id, 1, ,

Flrtr.,s litt,aa a rc- 0sti.s ic tarl Ittiichpa-agriktilt 


1i1011.rctiaira . ',.aragc c flar 1,1111at' ta'aalia p,14" 
inp1. ait tr alt tart '. \\R'llta" t ]' a1taid \ 'tiliatit'al ill INarcIh Ml, arc ,ailighlt iii­
taagO, art' tlatali\ l-,a'attlia-ti a\ alIt SIk\ lights itastaltI tilt' a0att r'tlict., tilt,
1 th ilt\aV'p itl nlt. il 

OtIir thtilati'- IrWlrtai d t'-,i'ii -tltInjlaalt a\0arc- alaitaa1,iaWtat t11iti,iti li.liag. Ridgc'\caiilalitan 
htaist, '.h uld Iattttd \'aa tilt ra'.'aa A. 'tccti\t-. sliII ll mit i-,anl t' i t cra Icc-air itltakc, ara% IV It 
,taallpl,', Iathlr tai , t-rutt tIlt tlt a tilt ' all tcaitila­lrg aill i i Ilhara,, hotta ,h1lat. Agaili, 

catlrlli/,.'tIttatittl. I I at it ,altract titla tpialiagaltz-1," l' "caTatal'gllailllt clraI'ncL'
','I'll'l Ill.t 

,attarl " latl'r ataa'tlara-t-.. athit i t ili' Ilit- tat i1I'it., hira-., aIld \arIt I.
 

,ititall,at i/a' tharLUM'aIt",ta-.t' i a,al al tat (tilaI'tt' i-. a 'taainlaart a11ttarial at, l tar Ita rs iii 
CiLaa11111a1aa'alttarl.. 4r1'lataI'( a tc -. . I lta L t 'laaaa-,l' thtt r," adrI' atclni 

'.llaj'it titl 'at \ lail.., tt0\ shlild III' rc~iafirccd
 
Sharagt,la,,I, tat ttrtili-,'ta 'iila tt t ara kiaig stt iig. slrlaCs
,lnl, 1,ar11iat- p v\ til tit Illiv 

ll ,lI Il uld W\ith rm.e'hllputs. ,.hoilld Ilk, plh\,li,,Ai.. 'l'01'It- .. .hl, N' 1..1100th ,Midt lilli'.,h4d 0 

Ill,hintr\ , mali ad hitr".t-. .\ ,. t, lild tr Ii 1ta11'A 't,ila - lttl. 1all Itl' A 11tiatgral part ta 
Mg i' I),ritrlt, aIlthtill talnt' ta', Itathr-tat- ltitg tilt' iIatar a"tpas'l tattasilg lhi' htap star­

roott at al, ht' a 'quait'. I tailI/r. tat' ta tht' It0 r aitith 1 ',1r,, 
t i ttil ll,tt''l- ' t'i. 

lim le LIL' ii lta,ishVi' itlV 
ctrrai\ e,mad a-.i a iltt .',tlltIIt tal11' ta s1it't 1at' tiiii'liit' lirts ' ththt'n, 
ii" , .A ii' laaald it' tak'a ill wii- siartaci' tlai,-td, -Wit I saplait' a(tOaill lit isl, "tat'l .1 i- CtLatat 

'ttrua t 0i 1t111' tIat ti'rtili/er ntt coaaaaat ,,il it'o i ral ii0 ,it is it1i1t1 ta % ill i' tI Il t 11 al),1"attatatli h 
alir',iI , altaIa\itha,11 -'''I ItlhIltti 0 t 111a[it a iaa'ta'a h lt ttt ,s'tl tat 1iaat,10 t' ' later higi tat 

IIlk Ittaitad Ih ".rta ,tt t11tl i" raait'al.1 It1t0 
I atta..ihl ,Irt'htaaa.t's it' ,111t1a, lith, 1a\ "ta00al 

\ ('111 laitilta' lit I atatrs, albtouttat ;aa t tat ( t t rglt ( ll itt' I1 r0-,ta1r \ 1a'ahla-aU 's -llt l1,1 t' hitalh il 

11a1ttr"a.,S,latl i'r., ta tar ' rilat 1itat -. al ,ithir alt1atI atIl ,g, tiretdit Ilaistali'' 1t 'an 60ht1 
ralia;, art' Ilratrrati it)S%\iliginag dotrs. lit' tihttight tilt' Il0r. It It ' lini.It'd Ihta0 is Iigia' 

at l lllit tt tath, titl 'Ct r C,1l11a1b4 catil­%aIll. il.idL,' r ,tMi ,. a lti al lililitl , itirdl grtla till,'h, 
Srllt', ta laiaha,ttit's it i'alti'r. Iha , the' 1101a­
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111,111; cm thick ,Jl of illh C IlCI'Lt 0 tilt m111111111ut 'i' ,' ,il t.i ftil't rc.'tl , l n -v llllstrlictioIIl. 

V.1101r hricl'r ShOtuld lIt'iilt,III' tuilOsistill Ot a I hrc, nl IV is 110PIVruili'Vn lls'c li1leci­.i1110i119 


pluyitlh'ivlt, Shlht -It nlnl ,ilS. InSOin kii' d 'liiipIh thi,1tcld roft ,ndlliili thiCk. Cnilrtrtt' ciiiiilrit" 


' ,Itisuil' suIpl
slabs imorWillC 0t0' 1ors pi uUrUd in a,111hOiuO 't,lt'hJcI'ilig li,'dL \ ITV t'tiL'vClvI\. 
SOClHMS tlLsr' ti\ 111Vtt''S Slilrt'. Adjoiningto 
s t'Cli aIr Ii'Ctilt'd vith d id's 1hLOLt 710L &j't in IV SII , 

lrs -lc1lS t t[IOUt 411­
lng Illtict l riiIh' iri 

50 Itc Ctalti'1s. I' psltit'-lt' Sit- 0t r IOlld Io­ill' SCtill triii \illincIrv\ rVpIlir ,ia1 il ;,U'gCs iL 
tlillg t1,111 ,l-isil ,it(t Igooid hll J11malt' iatrllnsiirt ll10thtl', 11111nc\ LTetioul. lat distance iill 

liriisioil shotiid [i,, ill'i mmtl tplc. -1 ilt At\ic.,Ica ),lu.p­lie hr nlii.,init l ucl'a ,It VeWst 
bctVI) Adjli. 'Lih!, I\ ,lab iltit i A',-.Iici,ltii I).\) tt' ilvIiir'..n in ,hl:gtilt' c mnlt (VW\AR iil ( 

-or ivralg~l:,in With 1IlsiiO. Ih~i tviV\'ilt the Ihis arVi \\ill hi noiS.\, dii0IsIali/'l, anti geiler-Illtn1 
concri'te fron hiitinl' allv Ittractive thai Iilt build­ntit] restricting huri/ntal less Otilhr re,-1,,clh 

IIIL 'iltul inqgs. lilt' I'V. I)t't'illl ig i Cliiiat', ilia,1hIlt irtpIr 
illl\ CuV'II hi dIll' t uitlitd' I l)ui i din g, tcrlM.lpS 

Veh/ile mlld ill'Ill11h11'himlr.1! 1IndtIV Shud. MOIVu 0US,n, h l\\'L'\e 
.sllipt 0iSiII)t 't,
 

g,,Il[t',I tilit it' t ,r1tilliV tncLiiCtiS diic tola',Ist 


MOMil1itcst',lrclt i lu't to 01dltarill tilt' costlv CCluiiItult that is rcthsuirid. \Lslstill(' lhictls .,I s'­
illICllltl'V Olutriitiil t t ri 'tCJti ll ll ill'tilt r tii i llIlhtI hi' i i lltdili 't 1 tirt .sJ ir'o IOl pa t, 

tctL t'nI1L t , t iiiS is ,t tht' illkllct'at k rit'nlr i. 

'oiteitrllrl it' till i Ill IvrItic t lp'ps- tltllli ni 
IVt ii I-t Of tCLILtl1111l1C'l I.ikt- 1SS, V., tVS S~lOlitl( 11,1\'tV IlilV . I\,1VII0t Jl',I 111nl t' 

I\ti'pt in special cii, hitilities tlostura.c ot u'in0rstrloctiul tCltirs 11,1V hi' siillilr tii luusi tf 

1t I Il,111.1llJ ilr\ iYlt ilit hbu'l , uti.ilolr is tht're \vlrt'litsLtl's. Roouuttrluls'S il"tcaillS Siltitill hit' Lit'-
IItLti to Ipiu'ii' ncl-uutid tO'lt'. Sill)plt' lis-ti Sigii'ti to Sh1,1ip t tIl'lild 1t'illuvilIg cnigill0ts 
SIht, Wit /\ ,I r-)ll~1111dt0111l1111S 11Vt Offriiultur-,l . ,\Lit'­ovil] U U,lII\' flr01n\t'll~il,'Ilnkl ill,0hilICt~r
si lt x ttii i ti lit (I l it V I uIYIiili tl Ofl \\)Oi l, ttllt n tlihli',lni li c1il ti ll illlcilllrV .lll,c­. kiii' 

"t Ir, ki i ' t iinl i,: [ L',<. lni tlillt. \ltiicidl li tiiug S h L'i rdI i ilt'.lrr '.i ltlt it't 

'7' -' ­
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th area of work as opposed to lighli tiht' adi i'-COiIditiOni, t rail' c', tiht'i ,hairc Use of 
general area. 

Workshops 

Agt'iL. iralt rVsca rch stations shoUlt I'MVC 

specific areas ,IOctClI ftor workshops. ',rhaps 
tile two most important wotrkshtops WO'iilI th 
those for woodworking ,ItI shict nictt work. 
)pcnding oniltt' Si/i tit' r.,,ti,'dOt ',tatiii aiid 

111t 1111tolllt tilof ciLlipil nn ltrCL'Llil'cd,workstiop 

II it \,IIV flromnlS.plC arger than 31d n lnt 

Silarc L'tlS to .ur lor i\-tiOi that 111o10l1t.e 


Ctiliigs, ifinstattdti,11t1 1hihetrom 3. to 4.01 m'C-
tcrs high. Iltt'rior tiiiti'ht', slitt ith I, tosiniIir 
tilOsc r'C0tnli,,niCit t+',t1Licct1is'C. intcrioro0r tIi ' 

on i t i t Ihtic niii1 w, 'kstti,. aI\Li,.Jati'rca 
shotu[t i'c ptl id.dlorc stOrlgc il rlW ma tcriaIs 
LISid.
 

A Njic'tlltIl'ti
l C/It'l'llit'tl5 trlg't' 

A,icultiiralt ctViciCla stIcOM hi[Iht strcd, lli\i, 
anit (itIo>i'd ot at d Iocatiotn rinOt tlroi othr 

,ricfIUltirl illpt,.. Applica1tion tq+ipmcnt 
shoithi st ri-,itt10, 1 tilt' 'Iticfi iaS. In Msonic 

cas. this iiIiY p 'CtisCl tite plOtcNi I O l ,lepa rt­
rnniit using 01.11ip11t'nt Ihthnging to anoth"ir., Al 
cqittiilpm tnt S1t i l th aI t,,.jlthttt-l' ,,tic ill a 
Splcial aria adj,LCnt to ti totlg, aria. Rcsiitnat 
Ctit'ik -tioutit i'C prItq'tl y diipOSp-,Id 01i Inni,­
di,tti at trW. lt'c pir proltit L'gcr'1i1tiit hi0 

it'l ci a I\pical workshop liitit Iht' at Iast It)- kept lir' tilt'tog sitk. but illISeparate room. 
12 MLtr. Illglt0t C,aL,,, itcpiitind inl ticl tVp \Ctrittio tit ic alta,IISiiiIpIIrtat. allktitititin to 
iLit Si/i+' ftd il' l Itli"il to tltd, sitglt'- ni,ltrtll titiatit , it cIt 'c lt't'llt hi' l iS t cti iim i.it'd that 

ph,+& VIa scrv i' ult ()l ill Itiiccti ,ii\t'Iitil,lticll h' ct riiO.'tItL w tit tl'Ctctriia I c sttOi lii.,it\ 
\i,'r' ft'\ cSi', %\ill itluipIlitilt rt',tti rl tirti, - light, illara, lor ,ttiritg agriclturat il tht ic'ls. 

.,ti I t,',i ,, t tN i ,l, ,1 , tiili' iL tllphIti , l'tit riCal \ i(i. itil h 'l dt h)., I't *\a a ligtht is turtii tile i'\t ,l
i,+LlIntiliL-J,,lr ill II, (~i p+li".,d tilt' 111anrt1in tt tilt' 

i'Ct. 

IhII' tcitttcting wcirkstitcps are itIIVtJ llvri'ititirt'd 
at I.'\rL'r\i'S 'irc' Station:c arptitrlv ttimbiIg, 

an,d sil'i't t. ]I lci, rl,, plintilg, 1i1ti,tig, 

A1 1: ''1 

\Vt1tilati J ld, Is IL'ti\, 


l)i-pts.,,t ci cti'ii-ip uatc.r is,atcvav,, a prcitcnie. 

\\'Ilit I' lIti' witti tit' rISiidJ? (pin-StItitit 
iiin, \ar\ ttIt i0 ptttiIIg it iti a h0' ,IItI ccvci'ring it 

up to t'llptvitig it ilto art cipCti pit that hiS i'L-12I1 

1 , W., C .... 
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filltd with grav'. 0i, it tilt, 11ust WI, S ti d i,',tWt, 

of curtadiin rLSidll,ll iS t dlsiglilt, a'. 111t1', , 1,.1 
C h111 Oltl Ot tll 'area w'heret w ht'i ali,, ' IV 

same r a1 & wa\ I,,' l tti l thu cr,.!.it ,pplititil 
InstitUtt' MV Ir,d tl tO C01n tt d Il',rt-,'ntati' ill 

tnt' O thiu lOci IglriCtiltilrl Cl.'iit1Il0 Ciili,,litus 

tvt niv ,ht, 1t0 a1 '\,.a1nO ifl Ctiih a laciItv stSL 
tIll,'.i',1% ing Oil pagk, l.. 

. ';t'\i'I'a','tI
 

I)Clt'tning on tilt' htictn ol001ht' I,,rt' CrLntTr,
 

tIlV. C1,111i-111) ilit i l lI 1(,.-,iliC k.ht~i llJI. 'Il'ti, 

ca wr..IlI-,I ILi,'tL11,01 fn CIt' t t 'n ,vl,'In.,uthal 

nt c"nt inL'tt'l, l',.'ri .li0 t' .,ting .t grti itl-CO ' 
WatLTr I'\ ri,,ri~itt' ,1ttitiri litt,-tilM bt' 
ruti li . 

' Fied /lllllllt ll'iC'; 1110l [w iiil'$ill-(t' 

,101110ltOfl OWt itlnl ~r t~isk [UM\ l[Vi ill 0l t1ill 

lilt(' t16rin -ill1 hiltW ill-it", ill 111,111\rt, ,tOarch inl,Ii-

tiltL'S L', il \' C- uld [It' k10110t, M 1\, 01 11n th il lit, -

1,',lVI' ClIlllplL'\. \il r,IIl ' ,1iilt1t', tlnlI rI, O,,r h 

p!o1 ,. 101t ,\Ln0lt1h,, C011iM [t, Lhntt ,CI' i-1,t1,1Cd1(lllt 

fl. arlll\ i , ill ili l Iob Im(ii ,i,.t C llilli tion 

tield 1,1[101"Itl li\, i)li( v, 1,l Il -oget Iltlildfin ,ll11t, 

VIAru,,tfhll 110th ,at nllil i(I'nll'l ,ln' ll ot ,Itt~llitt-

rt,S011rCh ,l t Itil, thlit' 1,001ttli ' 10ti~ll il"' 'Uhi­

lit IIIILt IIC t' t -l 'r i \,It10 1, I 'r Ir lII I ' l ll l'tII - L ] 

mal~ke tilt' oil11ume , MniL iltlrll it) tilt' 1 ,l111' tl,)\, ,I 

comlnl atl ll~th I lLul hCt,ILILtL'. lIlC1t, l tI'.ll I 

Sinlpl) i11 ,LIlitilln 0 l W ~llt i I l kl \\ilih llli, 
,

bt-Lk ,11d ,I ltoil w\lli-r\ %\o-lko-icon, il e d 01il-, 01r 

I l kh/i 1; ­' Ifit, 1 

ill ltrni List'for thuir rt't-trniilt'ilttitii ltgir,.gll tIil .,d ttl Irt,,t'ntlll Oft'w,' cai Viv L ttf u1,lic 
ll It,,ll'lltl \ ,It 1 (,1' 1101td t0\itlatio ll i nltlIn tL-d 

t n l 11\v1111Ct,111.4-0il lititll tll 11 SO ,, , 10lill't10 

tic tmnk with t ,,.,n till' tririnr tiLtL,., ctIIt LictiOnl itt 

d Ii-,iplh, lilti',titri pit fillt't4 1,,riillv with it, t 
iol' CttinSRittit ti l 0 S.1rit'" til tr',tlllt'll't l gttlls.

%) ,
1]110'l.110i(tL ' t il1I tI10ill tilt' ",,ill 1101 it ttl4111t(1,1 

­

t/l't 11nd hun11lidiil , ,110lt (1 Ill lli ll, ,ll11llllll 

ill ,\l , ltl]L' LIMn, Illl l Wli C0t)lt,1110" l~I~t~illOf i0 0 

ill~titlulv.. 'lll~ , tilt' LtICL'iIilln %\ill Oki),lbt- If-

IVt,\ ti b \ IIHll/t-llt I \v lilt' rtVLOIIiil t'OLiitll it l 

<1 till 1,,llitl-\ t il l kt'l. W 11Lttlt i') 

I[ho-r , 1, i v~l\i t al ehn11,11n1il,li Wtrt, ill tr 

I,l icLdtL'L 0,,\ IItrtlllt'llt ,S\ It~lll fll'l n1tit­l, 

\ 10t 0ht, (111ra 

tllrin ill Ofl 101~'0111L n Mihi~ilt 111n,11tti lpo ,ll 

(11Ot'llh lt lill0 i,11 ti61 r0 i~ )' litdltl. 

i 0 1--ALlt,- 0,Ill . Of 111 tL 0il0h 

\\,i t'\le JIL T11 ll 1,1t110r1l L-111ttCidlll tllOSVt 

Let(ltn i\ 11k liltl\ O l illn ]ltilllik 11 Snll"iS,,,hOLuILt 

hol kIL-1i , t,!M, il'lt 1i11l11 k10111Ct' iik '. l ' lllri 

till*\ %\l'\ 'l'' 111011ki [hCllij)C ill ,VJNiUMV Ct0 ­
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lectors and directed to a cheniical eneutraliatil SioineInstitutes t,1\0 'OinstitCld cist.nns to COl­
tank prior to enternng into tiledonneStiC tteat nunt hcct Ile i, tor dot'LielSic aInd IlahoratrI- tryLis. 
svslen. Such netitlali/atioin tanks, tto., should be 
purchased as prefab ricated tin ts as opIpised 1t0 tirage mittlI. vati'fr 1 overinlt tMlks It 
being clinstrtt Site. sVStels ither tanks oricted oil pri-SStri t'd with blitiid 

an ks insll led at gra di lee\l. I'ressuritel tanks 
St1nne tVpes o f \asteCater', sicn as that ftoini reiite electrical power at alltiliies ti mainlltini 
faicilities ,ssOciitd with CIno nainl dis- lr Iivlted il',tainks,tIgilS il wate p lCssurii. si where 

L-iSn,Il,%Comtail ptlhogeitis, which list be ite- w\til'r plresint0 is a tlnt1iitll Ot the height 0iftle 
Sll'o.ed bt'fillVbeiing lpassed il an tenttnlent tnnk, 0]inlV rt,1uirV hlhL lpover to fillitehlk. 
s't.enl. Fo1 tins, twO nti dilg tinks .aIListllh v\~lt r will alwavs be ,ailabl' in Casi' if fi'e. 

COIlStiliCtid, lii1, biing filled Inhil' pntlhOgins iin \Vih ltlrical pit r bt'iing s) Lini ,lindabltin 
t il ir ,Iri being "cooked" ia ,I tl'a tit lile' with livL st, ii i listlde%Clhping coLnltriis, inks ar'e 
piod slificiiitlv toing to destro'v an\ likelilooi pri'tL'rriit nItIeld i\,t ater Storage. tSt r.age Sys-
Ol (t11t1t21nrcoin hiillillilon. Thi i1n'i'I ft r silnCh a s Vs- i'illsshiuld be tIVil'sgnLd tin, n in in­lCCii iiii ate .i 

It'ni, at ain)griCi tllrIlIi'S, rch Station is rlr,, iliii twit it davs' waILT rit'quiLreitills lor 
htiviver. 1110 ie.Sigin if such s\steinms IlList be dttiiii'tCi purpiises. 
deilt Witlh by spicialists. 

All WMIlt'r fill t1iiLiitliiiin anld thait huIinhlan ised 
IVat, rsutqp/i anlldsIirat'xt illlatratuiiriis Slitld be chemically ti,liti, peri­

odicallv tested, anild giiallltid to be fri'e if 
\\ILtilr nlostftlr rsi',,l'ch illstithlt's hcti'd in Lirb,lin l, runful bacteria. Watir fritsll i1Li inicipalities 
Sas iSLISLi.hIV futni slhed by' lhe ntuniicipalitv. and pumblic stlirCi's is gti'nTrll belie'veil to be safe 

I ItW'l\vLTr, bi'CIlis tilt' lmgL' mnIIlititv Of illstitLut's flul1is, tiytlLt liurliir trlidtiiL'nt. istitLutes 
alih0I1cali ill ninnr't, relit' Ilcat ins, itOst haV' shonuld be pri'p i Lt toi illslall tlhii t iit te,itlllltn 

indi'idtial sVSimli ntitheir tiuin wvati'r supply. Oif tlhe supplk viLthre wat'r is certified ti hi Stafe. 
deep Wells are pl'tti'rreid. thlrin i'latisvsti'lnls, boi'hleis tr" Small tiint itii ai e reisa v iine\pen­

tlher sliltti'S include lake.s, Streamnns, aind rivers. .sive, simple t iistall, ecoiinomical to Opirati,aind 
rtquirt> little nlliinlt',nincC. Utitrealed water can 
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be piped throui 0gh tatt s'Stei ttilets JS I VCletriicd ,ii -0 tiii' Iti lic utility Ciitii ,i iY,I sI', Irlii 
110,111.tfl t edticing tilt Cost ii CleII ic,1liv h'iLtiiig but list) ick-tl )i e01t- 't'ni'Isi \i er still!Ci'S illpL

the entire watter sopplY.. til t' V n1 tll,lt th i uI1lqiC ,,CIr iL, 1,10i,.. 1 ih tn
 

.Sitln 11-1\'Ir S.hlOu1ld he b'roltiht illtil tilt ,1,11it1 llltt1 

Tile 1lnt.itit Of ltvitr Used ill 1i24-hour period diStribuitil'i to iIiIi ri"tl 1CCOrdinIg tii the 
will v'ary considerably Leileing oil tli t.'Le Ot distribuitiln Ot tlut'I'itlrice, 1l,d i1 tlit'ht ildiigs. 
research that is being 1,1oni', til' ph s.icl msaki,-sip At kiv puvints tile, high oltIge tii1,st he hOWLiret 
if tile statiotn, .idd ie , Lv pe , III tn t Vii " Of L'i s. 1\ trd sIrtii'rS to th, 1101iris Olll i t \ lVt'r :-, g'i, Ii 

One of thi ViiggtIt ICtors 1.ILectiIg kiulilit\ ut il,it Will be St1ppliti til' iii i\ iidi1 uiit'lts 11td 
water is W\ithier cRli, 'e tiiistintiind it the ill- ligistitig S\"'t,. I )iiriibiitinIg high \tILtgi' 
stiLute. For pitrp. oi'S f pr, iniii riiiy ,l11,ilU Ol tiilLit ,I rt, ls,, e1 irtntrSVi\ CSito rCtLIC' tiie 
tili daily q , itit V (it \\',)t reqri' tedi dr .1i t10' - i .tIliS( t [ivil i I Lt'ioLi 'Li- pi ixxer ih0WI tlL i lin's usi'di 
Lile, tillele'elOv c,1t LIU Lisi o makit' i'isi-i tioL.tolii. 

M i'ais ci ti ngiciVgi ir,rese ,ci l cL'ltri' llt'1 tolS 

Design criteria for daily water requiremnints ShOitd ii' inItitllid to bi isi'iLI il tLie i'ent (iLLa 
(liters per day per person or as indicated) priticipai puOx'etr lliluiri'. itIC itlporLit,ice of eltsir­

gt, VC.gelteritis sOtLid iit VIi' iLletStilisLied! 
Offices and laboiuratit'ries 5() In iitIIV CiSeS,,rise,lrcI results Wxill iiepeL-tit iii­

litl\V (i11the Pixt' Itfurni iShi' lv Lthen. (Geltler­
Sqingle-fti ilv t'esideici's 1 5) atorS CO bei d i t ii 1t,1 iV or',llrLt iliii r Ii 
Bachlelor lP,lr'tlen'ts 1010 ,dIttOnl,Iticdlh'. ITh10V 11'tC"CIITant',ll only u1Sed tol 

pre\te L loss Of powi't to Ce,rLtfiit rei'igeratt 
'Iraiinig ti'S 100 ari',as, p lint growth ri'ii mis, gi'rmiina trLLs, istorage 

KitcIin (per person per ni'ai served) IL) areas' tor gil'ti'ic nt'il, ,Id itllit'r ,e5IVIS'here 
W'SeUMrch W\OUltt L_, ,I&l _:'SehV ,Iff('tl h\ J)OW\LTrCattii (liier head) 60i floire. 

Sinep (per head) 6 
tsi:'ets cy gi'tir,rLitrs should l t i 'it m Vii i ttli e'i 

S\'e(perhiei'.id) I in pairs to irnIslit iin1 to LIi iii,li:itliniI ,Li 

worked oi While tile othir is i S.tidbv. Al 
a niids ta rl'le at leit st itice ever vN o ': W at.r rt',tiri'tL tr irrigitit n nid oit i'r tv tpliLtili ui , s h tIi i ii' Li'sti'i 

iS i't-IiLlt trim ii"'ht' vtliiiiwt", aii dtpe , tiiilt, irk', I0 two W'e ks to inStri iitheir ,bilit' to f ii'tion ill 

Lii' iritiuttd ,14iiutt is ctntiiiit coniitioiiii. Clse Ot it'ergiel.v. lhe aCttull1 size of tie il'l'­

getIlCV ge'ri,lti'S dupenitls iiL tie Ii,ldi of tie 
e ]tliplliillt lViitg prOpii.si'i for tlie r starcheii­

El'ct'ical -ttppl!ti and dist'ibtion ter. in most cases the capacity of tii' gi ratnirs 
x OUld notLtwit ii nesit-f ii to ite-iightiL tile LitilI 

Ever' reserch lcatiOIn isteISt Lie lSSirCil (If ldiL'- i.IiCleiilicdi loid of the center. 
qi, ,te and reliaible electrict\. I-his not oil]\, niiianS 

Housing and Recreational Facilities 

Research nmanagers differ wvideh' its their opinioins apartni.,nts. I)ependinlg ol tLie location of til, ill­
,as to Wiheri staff hiiiising shttlld beIOCtd. SoIIi stitti' in11 tile a lenities 1isidde ,vailailU, staff 
feel tlat staff shlld be Iousid it a t,erby' 'il- max' choose to live ,at tii' institite during tie 
lage. Others vant tltf hsOiSiiig to bei lciteui iit we''ek ,wiil ri ti t\ilS ,Luilcities to live With 
instituite griutiis. Riegsrdless, thi filsIccisiO is their failiS uOn w''ketss. Il iiis cSi' ihe rI­
10 locatiiii is Mos iitti'tlliiid i'Vx' i nhgii'elt. titlienLents for li\iiIg a CcoLtii tLatitHis Will Ie 

All houisiig ariCS shoild be ilC,LitLi Si S IlOt tIi 111ori' iiidiSt tlii this e' r pi'rnilent StsfL 
disi oiir iie istueiiiLid 1) tilti lrnil working living at Lhi inStilUt with itsi'ir f,lntii'S. StatL nir­
operation of tilt' instittte. \mpk' Oti' itt iii d allv rtuirt'tWO- to tLirii-(h'dI'Oit lliitltis1',ri'1 vithl 
shotd be ,LOaIil'ad Iiopt'rmit recrei'O., Ctix'i- ai ai'e, of 75-10I tl ri' stirs isis. Thssi' ,Or 
Lies , Itlchis Siicci'r, tenni, iifttn ciitstrtlCti il lii' fir fl ,I sIl pIla isti'idInd baskitVill. aI 

cOMiis lliLv. Slicial rli t'cLi'l ari'ss aie retlitt 
I loising ctsii be dii.ltd into Lhre types: st,iff, ior snill Chilii ttLpl,1\ OtLOittL'i i liiasocidlI 
training, a0niL I.iiir. ff LOusing for regitdar per- aIre, is tiied for cimiti ni itv gaLtherings. 
sitnnel can be iii tii' forin Oifindi\iLtiat lises ir 
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fOr siln I mllvlleIr, II I odeIt a11 
tlude a priv, te a1nd bath for eacIt oct tlhi ab\o Itusullh i., 

Apartimen ,ts Staff siInIM inl- lAbin hIili,.iig iIIt IC M ne i,111 of 
bed'om1 u- lacilitie. construc't'd Lclr 

panit. A recration I-0011 IIm I kitclii ith houing for oth.r staf1()f.r an ll h to theIirLing arat'l 

M adjoining area tor nIck, allow til' ocCiIpudnt, I.abr housing units can be, tither ,iigle-tanilv 
ItoprepareT breakfiat and light ma,. I)e pldhilg llits,, luIph.\ nnit, oi lnits ho'.sing multiple 
on11 :ilnaltiC alo n1the, bzdR'4t art' hcalted outside thethe COIlditiOWn,, o,0 tatnilits. Iol lets, frehlie.ntllo 
a\ailabIle, balconie,, InOthe.,r can and use \ s.AAld aiT \hich lii g are,a 1ie 1u nitifltip~letalnili 

... s, Ias \'ided.be welltI ed b\ Occuiipait \ b tt 23 tia 1inl'-Colii \,,hlitIrea, sish id b' proI 
ter,pe' OtCC are iililt'td sinlIe-stllt ii, ig ,lea in) Olis", iSailt re till Sillctle acLtLlI tiL' II W,11 
housillg. ally sinllli, outsidle' ioln lI e eld'c ares ar, \tenieLh'v 

iml t,lt. I)01piidiiig on the iiiiiiiblr Of ocCu-
Ilous.ig ir tIaineeskis usuaillh colistruicte il the' palt in the labor htouilg areal, a collillllitv coii­

d,Itigl \ro Nt ' .I L't.[torill iof itOrlritO'i'> ItCorOillO f1"'111 t O t ter b a \ alL . 1' 111111i11ing 
tour pi'rtit, per ri'01. Iraillees ta\ ,Itthe is:'- purposes ,iii a , OL t 20-251 '.tltare mlterl'S 
tite for a pt'rIkLI tot\w0 %'%k \\hile Iabohousing uniOf one, iLt. pir O ldlM be, llhIO\\ ed. 
attellill hort-terniI',ailt1courses or seulinars. I 
flcilitie's shiuld consist 1flurl. ie.h a 1,1w'L ared beJrooiis, At iustitlut ,s \Il,'I iinIber' oIf Stalt 
h0u1,gL where hin c hlla n r 01oisel w11V iiiiTerLo.tilees ,itIi11 tLi'e s il aluleul tI1l aiid here training 

pl C,\ Otl 1 facilities,, ses0ions are, held aiiulll\, cOntrictioni (fa small11-dill 1rco.ilnioun toilet 
'i 1d stOllitin i, ,a I kicL'il. si I Ieltli iti ti,a l lilt' club Ina V eLVellha e\''C0tiii nit0i1 Ii\ i- i, ,jis . a 
Sion should be Iade, ill tht' same1('biildin, for w.imnmin pHitI and other r'creationall i,ldlilies 
W t,; altr, igdloties. wings ,illtL' .. itis,h \Io ,IRt'l,,r I\ fo0rnitibLersI'., \ltioillhi doubtful 
Of a biuililkiig, separatetL b\ a ]01u1ige perllit both that a f1ull-fIledgeL fOotL serv'ice, operation would 
nialIi's t dii'ilda liKig ti mical\ Icin aid foodand fL's riin ii be eciiiiun ,,feaible, a Snia11 kit 
si uIt,lntI0 and Ii\ witlhii n i etC\ V,' s 1

lan i itre mLWs\ ' t I ild- i are,,a i tobe, l all
 
,g. :\t ,\Lt',tige Of lbiOtit I( s gi'O1' IIt c ,i It\a dinnrs ani parties.
qlharv MeTr t iccasionall'v 

p sl hId b' titkl ii l tiotl'he are,i Of cltltiOll, v Il'ndingli IIi t) itilaltin i'- O I'd h0\\V'\L. NI,111 or­
ttluid ftr tl',aiiiee h1tlintSi lgaCcOIIItIOdltiIS. gali/,tions, d lo t f,l\'OliallolriI IT iVe ional 

lacilit it' , a1pt Iof Ilhreseali package. Insti­

/t mbit 1; tal .,, , I d,!W11r', .I t bet's it;' i,,. ' . zhh '.V 

,. ........
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tutes should be aware of this possible restrictiol 
in plalning facilities for agricuIlturailI resea rch. It is 
highly likClV that funds for t.he ctlnstrlction of 

Specialized Installations 

/\]nlo ;t ever. search institute will reqlirt somen 
form Of specialh/eI tacilities that require specific 
engineering expertise. Such fa ciilitieS ilcILide 
buildings for large and small rtiniitmarit manage­
ment and iousinlg, eonlItrv, Iisheries, areas for 
production arid stora ge Of I.enetic inI, teni, pl'o­
dtic tion Of Iiquid ilitrOgell, ainial disease labOra ­
tories, radiliocti\'e facilitieS, aid installations for 
chilled Xva''r, stea i, ,1ditSewage treatment. Ill 
aY of these aiii simiil a r case., aivice st1M4 be 
sotlight froni specialists throtlghou t til esigii 
process. 

Larp, tl l sml, ail rllli,tam 

Facilities fto' research on large lilt! .i.all rtilili-
nant iiianagemti'iit iiiaV ctiistiiit' ciaige as re-
searcIirs investigIate iivW teciiiiiqiiis. In this case, 
interactioi between scientists andI designilS is 
Very illiportait alt shotll 

1 i' COnst,lllt, ilOt inlV 
ill lie dil'signi stage, bUt also Li(rinig i Ipciiiellta-
tion. For designers, a good stiurci' Of infOriil, on 

Might ble th equipment iiiitufaictUireT!s thICIII-

recredionial fIcilities Will have to bV proviled by 
local governmnt. 

selves. Iltfiings for large and small rulinant 
housilg call be open or enhCosed. This depends 
ol tlhe climate as Well as on local Custolls. 

I~oullri! 

Facilitits fol poltrv call be d esi to be more1V1el 
flexi h, 11an1btildinlgs ftir larger I)e­
peiiiing til Wliet her th1, I-driCg;' for egV prO­

tictionI or ineat p roLltiction, its interior shotIld b 
es iv nil iifiVi. iBuildinrgs for poulItr"v resealrchi 
are UsUal v smaller thi tlose f i" inilIIsthi all­
plicattiOis. A good sie ft0r- re. a ',- is ahitit eight 
to Illieters \viiie With a c,'ntral 1aI1. [hliti i ld­
iiig cali be Is ong as i,,,ieTld. 'Ihe iIstailce be­
twee'n puIlvtr bi iildiiii s riltlLd be atittli i'el' to 
fotiur tiLes tIht' wii Of tilt' i iildiinrg. 'I isi ices 
tilt, risk of tranIsnitiissilI OfL isi'ase I1Vt\veii flocks. 

.iniaIs. 

T'o Of thli iost illlportallt preca tiOlIS that IiILISt 
b' ta'n ill liLt disign aiil] CollistrticLin Of p0.'ii V 
buildirigs is to prex'ent tit'entraiice of veriiin ani 
to eilsig butildigs that call be easil\' cleaned ,ild 

M\ali: Rc ,,thoi~ ttpdlwmt '~l f.lt 1itthi, 1 01 Idt0" ll 'I. 01,ohttt~lqlt'l l.'lttb "lln all t~~hrp~ 

. .. '- .. . .. .... • - d -
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Designing (he Facilifes 

decontaminated. Ventilation and sanitation are live to 510\'e'ars and perhIa ps h luger. lmlI a dec­
aIso c\ trencl\' important. U nder normllllal COzidi- sigl .ta1dpoinlt, storage fr1111one season t 
tlns, poulItry is housed in very si m ple buildings anot her u Sialh p resen tsni p robh m as,IhIrg as 
subdivided inside with wire diviSions as needed, the material can be kept relali\ely d r\ arid free of 
Open bluildngs m be easiI\' trans formeid inlo Verni n. Ilonger storage ril ire, special attention 
cloSed buildings by proyiding drop clrtainl 01r to both telriperatlirelanidhiii idity. 
panels to cover openings in the outside walls. 

One agricultiural resCarcl institt in geiig-
Fishris 1en,the Netherlands uses avery Ciiiciten t prefabri­

caleit cold romIiforseed storage. (Other tacilitiCs 
Fisheries rese'WTh is done in tanks, both ouLtside rising prefabricatLed units include Ken\'a's 
and inside; ponds; lakes; and even the open sea. national gene bank in Mutguga, Kerva, and 9ie 
Specia!ied knowledge is required in the design plait genetic resources center in (lannruwa,Sri 
of facilities for this type of research. Again, aidvice I.anka. these three facilities are large, posibly 
shmild be sought froim a specialist in Ile field arid iotI siiig collections of 12,000 to 1:5,01) accessions 
a very close working relationship linst be main- ea ch. Other research cCIIters stre properly dried 
taied betweenILesigners and scientists. aIII packa),.!' :;,.iterial ill chest-type deep frecz­

ers. Where fInds are linlitLI,this inethod of 
Ctct'Itlc flitter llt storage Callbe0Lised to iainIain small i ,anitities 

of s' in a viable state for 10-20 years. 
Storage of genetic material, especially seed, has 
b'O'cle suchl an importaint factor il every re- I'referably, -,eeds IotLItM enter the storage area al­
search I rga iZation that it is wonrtllwhil men- ready cleaned ,rid tested for viability. This re­
tioning slme of the basics affecting building iuces the storage area requireil. Seeds are dried 
iesigi. The si,e of the seed storage facility de- illa ilom with 12 percent humidity at 1idegrees 
penIs Oil the iquantit" Of Material to be Stored as Celsius tor about two weeks. Under these condi-
Well as oil the leng thIof timIc it %\ill be stored. tions, seeds will reaich a lidin it it\'Ievel Of three to 
Somel? centers plan to store only from oIl'Sei',llnsi. percellt. [hey al'ethen normlly]v vaclumn 
to anottier, othiers will ied hilnger terml stirage- sealed in alItLininti lInanid plastic bags (sometimes 

G'ollimbial:Sd'lpwlw tlll '' ! h
W illh'I''7 
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r'lan-ning and Designing Agricultural Research Buildings 

tin calls and i' rpcrlv sca l d p las tic con tai n rsar 
also used, catalo, ed, and storcd in colI rooms. 
Short-term storag ( 10-20 .vears)is at fO u J {gr es 
Celsius; long- hcri storage (40-101t cars) is at -20 
degrees CClsiLis. 

In situ construction of cold rooms Lising Ilocal 
labor aid materials should h1avoided. Such con-
struction is highl"v tcchinical and rcuircs C\-
perience seldom fon Id ill dc'clopi ng connti's. 
Some research orga vec to dcmi l-izations ha had 
ishil I tcal' dutLiconstrtlctd cold rooms to danage 
by moisture ind the c\tremhcl low temperatures. 
In most cascs thcsc are beig rcplaced with pre- 
fabricated units. 

Due to their reliability and flc\ibilit', prefabri­
cated cold rooms, complete with prepackaged re­

Braz~il: I'liri'h .rmasm hl~llt ,t ,IIN /0000t ill- icilitie.. ' 'a'd 

,ie hre o I .mw 1,114 lt h'w tl'liv [hdllt I~h. iliti'swl'lltlrll' i 01 

8It
 

. 

frigcration cq i pmcn t, a1 ecom ennded for use 
at all Iocations iW1hr the (IjIantilvi of gnetic 

m aterial is sulficieiit to warra t SUc hlall installa­
tion. PIr fa ricatcd cold Ioms s all con .istof a 
scrics ot easV-to-andIl actor- built panels 
which are botled together to form tie final room. 
ThcV can be iistallc'd, t100 standing, in a waire­
housc oi othcr rea aid, if dksirc I, ,-aneven be 
left c\poScd to the wathr. 

A final word of adsic ercga ding, storagv ot 
genctic pllnit niaeial-doi not plan cither short­
tcrill or long-tcr sto ragc s'ithou t si iil­

talcOLIsh' makinig provision or emergency 
electricai generators and adequatc warring sys­
tems for all refrigeration equipmenic. 

tt le, I', ltotm go,,nphism S/hrn,Ne, Iefa~ria'dun,. 
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Appendix to Part 2-Selected Designs 

No fi\ed set of de,Signs, can he reiVCinuwnd,.,d 101r i,,retoi e the eai11., ilwlldt'd ill thiS s.,t.lio 
,i111griCLl tll'1II's0',iCh bl lildillgS.ii \, Ci is i 'iIenni not sVl'C­F:r ,eachh,101- rt t be,re ,t l a' ' t 
it', the desi'An cIIoen refhect thing. til!l'\g, ihriI r",'ear',cii re\W'ill 11,n1\' li\i i . nitu 11'r 
SUICh 1lb I1l,1l1d~ltV,I'TSIL',1l'Ch jpl'0l l lln..,11ll111l'SI. lll'gtd 1O LI tllhi' JSllr~..-.l-,.V:.igl ,lids Ond to 

and t'pes of pTers0riiiI, eq plient he eganid i, to be iinag inli e ill the id("igl IaciliiVs. 
Lisedl. 

PLANNING MOD',lES FOR AGRICULTRUAL RESEARCH
 
INSTITUTE LABORATORIES AND ASSOCIATED AREAS
 

DESIGNS BASED MODULE
ON A 6.50 x 650 METER 

LABORATORY MODULES 

M 3, EfY.;33s 7 i3. 

N.4 : ; ', , '". LM-I LM-2 LM-3 L M -4 

LABORATORY SUPPORT MODULES
 

....- ,. . LSM LSM 3
 

OFFICEMODULES F.. ..
 

OM-1 OM-2 OM3 .
 

SUPERIOR OFFICE
MODULES
 

SOM.1 SOM-2 SOM.3
 

SECRETARIAL MODULES 

SM .b SM-2 

ADMINISTRATION SUPPORT MODULES 

ASM-1 ASM-2 

CONFERENCE ROOMMODULESDDZ 

CRM.1 CRM-2 CRM3 CRM-4 CRM-5 
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1.75 

LHESESPACES
ARE
LM,1 LM2 ANDIA, LM3PTIONAL 
BE USED AS VENTILATION 
OR PIPE CHASES 

DESKFOR LABORATORY 
TECHNICIAN 

ALTERNATE"PASS.THROLGH 
060WIDE 

DOORSOPENINTOHALLWAYSLM-4 ANDARERECESSEDSAFETYFOR REASONS 

LABORATORY LAYOUTS FOR THE 
FOUR PRINCIPAL LABORATORY STYLES 

WINDOW WL WIDOW CABIEN WNO WL WNOCABINET WIN CABINET WINDOW CABINET WINDOW 

DESK DESK DESK DESK 

TYPICAL SECTION THROUGH LM-4 LABORATORY 

90 
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J I L I I j L _ 

I'I 

CRY5 SCtt sOl.11 SCt.2 SOt3 SOt,2 

TOILETTOIL 2 OIA SMIP 2 AStIA AStM-1ASA OM I I StM SMI I 

EXAMPLES SHOWING HOW BUILDING MODULES
 
CAN BE JOINED TO FORM ADMINISTRATION
 

AND LABORATORY FACILITIES
 

SCHEDULE FIXTURESOFTOILET 
Na OF LSESSP.,' 

. ' NAS t','S ,C LA.S
 
I TO1
 

9 0O202 2 2
 

21tOX 3 2 2 3 3
 

SHO3AS5SXLO6EF3VICED Bu LD.G
 NEACH 

FOq821-MENAdI- P FELD
WCM.'EI ST', FPCMI, 
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Pianng and Des qnt'lg Agricu araRs-xch Bild nacs 

2L 31 

I I
_ 

TISSUE CULTURE LABORATORY 

KEY TO AREAS
 
I. PHYTOTRON 
2. INVITRO CONSERVATION 
3. STERILE ROOM 
4. LABORATORY 
5. GLASSWARE WASHING STERILIZATION 
6. OFFICES 
7. SECRETARIES 
8. STORAGE MISCELLANEOUS 

2 3 4 7 7
 

5 6
 

8 8 8 6 7 7 

SEED LABORATORY AND GENETIC RESOURCES UNIT 

KEY TO AREAS
 
1. RECEIVING AND STORAGE 
2. PREPARATION AREA 
3. SEED TESTING LABORATORY 
4. DRYING ROOM 
5. SEED MANIPUI ATION AREA 10-15 DEGREES C 
6. SHIORT-TERM STO.AGE 2-4DEGREES C 
7. LONG-TERM STORAGE -20 DEGREES C 
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2 3 4 

L...J LI-
6 

7 8 

TYPICAL LABORATORY LAYOUT FOR BIOLOGICAL CONTROL OF PESTS 

KEY TO AREAS 
1. RECEPTION OF MATERIAL FROM FIELD 
2. GLASSWARE WASHING STERILIZATION 
3. LABORATORY 
4 INSECT GROWTH ROOMS 
5. STERILE ROOM 
6. FOOD PREPARATION 
7. OFFICES 
8. COLLECTIONS 

I
1 -4 - 5 -- 7 


2.
. 2 132 j9 9 9 9 

TYPICAL LABORATORY FOR SOIL, WATER, AND PLANT TISSUE ANALYSIS 

KEY TO AREAS
 

1. SAMPLE RECEIVING AND CATALOGING 
2. GRINDING AND PREPARATION OF SAMPLES 
3. SAMPLE DRYING ROOM 
4. PHYSICAL ANALYSIS LABORATORY 
5. CHEMICAL ANALYSIS LABORATORY 
6. KJELDAHL ROOM 
7. ANALTICAL EQUIPMENT ROOM 
8. SAMPLE STORAGE 
9. OFFICES 

03 
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BEDROOMS ARE OPTIONAL AND MAY 
DOUBLE AS FIELD OFFICES IFNEEDED. 
BEDROOMS ARE NORMALLY ONLY USED 
INDISTANT SUBCENTERS 

_ _ _ 4 

1 7 

FIELD LABORATORY MODULE
 
GD[UE ' 2253K,'.' EOTE 

KEY TO AREAS
 
1. BEDROOM 

2. TOILET 

3. FIELD LABORATORY/OFFICE 

4. WAREHOUSESTORAGE 

0.1 



16 

8 5 6] 

7 4 

9 10 

11 2 16 
S .12 1314 

15 

1 2 

...... . I - % 

CAFETERIA-KITCHEN COMPLEX SEATING 80 PERSONS 

KEY TO AREAS 

1, ENTRANCE-RECREATION AREA 
2. DINING ROOMS 
3 KITCHEN 
4 FOOD PREPARATION AREA 
5 DRY STORAGE AREA 
6 COLD STORAGE ROOM 
7 GARBAGE STORAGE 
8 UNLOADING DOCK 
9 STORAGE
 
10 DISHVIASHNG AREA 
11 EMPLOYEE ENTRANCEEXIT 
12 CAFETERIA MANAGERS OFFICE 
13 TOILET 
14 TOILET 
15 TEACOFFEE PREPARATION 
16 FUTURE EXPANSION 
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10 10 

9 9 

2 2 

5 4 4 5 

SMALL LIBRARY FOR A RESEARCH INSTITUTE
 
GRIDSIZE 325 - 325 S":\,' DOTTED 

6KEY TO AREAS 
1 READING AREA 8 
2. STACK AREA I 

3. CHARGING DESK 9 
4 OFFICE 
5 WORKROOM-STORAGE-REPAIR 1 2 
6. MEETING ROOMS 
7 CLEANING ROOM 
8 TOILETS 
9 STUDY CARRELS 
10 STACK EXPANSION AREA 
11 MECHANICAL ROOM f 

ALTERNATE SCHEME SHOWING 
HOW READING AREA MIGHT 
EASILY BE EXPANDED BY 
RELOCATION OF STACK AREA 

96 



4 4 

AUDITORIUM AND MULTIPURPOSE ROOM COMPLEX
 
GRID SIZE325 1 3 25 SHOWN DOTTED 

KEY TO AREAS 
1. AUDITORIUM-MULTIPURPOSE 
2. STAGE 0.50 HIGH 
3. STORAGE ROOMS 
4.ENTRANCES
 

5.CONCESSION STAND 
6.STAIRS UP TO PROJECTION AND TOILETS 
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1 3
 

2
 

TYPICAL WAREHOUSE WITH DOUBLE ENTRANCES 

KEY TO AREAS 
1. GENERAL WAREHOUSE AREA 
2. ROLL-UP DOORS 
,. POSSIBLE EXPANSION 

3 3 3
 

8 6
 

7 
 2
 

5
 

3 3 3
 

GARAGE AND EQUIPMENT WORK3HOP AREA 

KEY TO AREAS 
1. REPAIR AREA 
2. WASH AND GREASING BAY 
3 ROLL-UP OVERHEAD DOORS 
4. PARTS CHECKOUT COUNTER 
5. PARTS STORAGE AREA 
6 MECHANICS ROOrI 
7 SHOWERS AND LOCKERS 
8 TOILET 



- --- ----------------

7 7 T T - T -r-7T- " 
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TYPICAL SWINE UNIT 

KEY TO AREAS 
1. STORAGE AREA AND FEED PREPARATION 
2. ROLL-UP OVERHEAD DOOR 
3. FARROWING PENS 
4. WIRE ENCLOSURES c0-, SWINE CONTAINMENT 
5. PASSAGEWAYS FOR FEEDING. ETC. 

1 1' 

S1 1 

3 

CATTLE UNIT WITH INDIVIDUAL FEEDING STALLS 

BJIL7['.GS!AY 5E VAREDTOSUITTHE 
%D2iVDuAr TAT1O3 ANDC,. ATE 
OUTESIN ORWA.LSMAY E CCNSTRCTED 

ELIANED ACCOD, G O LCA CCNYDTOSKEY TO AREAS CAT"TLE BE 0PR EDF'O; OPEN UN:TS VAY 

1. INDIVIDUhlAL COIAVENT A%3JfS DEEED'STALLS AS
DESRED S-ATIED A4 CTEOPTIONFOUCRS 

ToCATTIE;HAT15EASTL ADAPTED2. CONCRETE PASSAGEWAY FAD M, THATt TE ASSST '. fT'£ 

3. CATTLE ENTRANCES ',' VTEATLS, T THErAC,.,TVCLEAN ,., 
4 CONCRETE FEED TROUGH ,.LDEO.005 SFCRS TERSED SU" 

E F TTERD r.U',S 

29 
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14 
11 

1 9 18 16 18 

7L 
11 

17 19 
8 

17 

12 13 [ 15 1 20 21 

BACHELOR APARTMENT MODULE 
SINGLE OCCUPANCY 

CRID SIZE1.00 x 1.00 SHOWN DOTTED 

53 2 5 

23 3 2 

6 

TRAINEE DORMITORY MODULE 
QUADRUPLE OCCUPANCY 

GRID SIZE 1.00 x 1.00 SHOWN DOTTED 

KEY TO AREAS 11. END TABLES 
1. TWO PERSON BEDROOM 12. DESK 
2. SINGLE BED 13. CHEST OF DRAWERS 
3. STUDY DESK 14. SIDE CHAIR 
4. WARDROBE 15. CLOSET WITH SLIDING DOORS 
5. CORNER TABLE lb. SOFA 
6. TOILET FOR FOUR PERSONS 17. OCCASIONAL CHAIRS 
7. SINGLE PERSON BEDROOM 18. END TABLE WITH LAMP 
8. LIVING ROOM 19. COFFEE TABLE 
9. PRIVATE TOILET 20. CABINET WITH DOORS 
10. DOUBLE BED 21. bGOKCASE 

1CO 
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Faclhtos
Desi cnn il'e 

2 2 2 2 

3 3 3 6 3 3 3 3 

9 

C-1~~ '-TE E2.5,1,' 

HEAD HOUSE AND GLASSHOUSE COMPLEX 

KEY TO AREAS 
I DRIVE-THROUGH HOUSEWITHCENTRALHEAD DRAIN 

2 GLASSHOUSES 
3 SOILSTORAGEBINS 
4 AITE.COMPARTMENT NOTE,

SPCEBETWdEENGLASSHOUSES5 POTCLEANING ANDSTORAGEWASHING AREAS SHOULDBENOLESSTHANThl 
6. MIXING AREA VIDTHANDSTERILIZATION GLASSHOUSE 
7 TOILETS GLASSHOUSESSHOULDHAVSTHEA
 
8. SECURE AREASTORAGE MANAXIS INSITUATED 
9 ROLL-UP DOOR ORAENTT.O'OVERHEAD ANORTHSOUTH 
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SHELVES COVEREDREAGENT LAMiNATE 4 

4 4" ": " TWO40WATT TUBESFLUORESCENT 

PLASTIC TOPLAMINATE 
ELECTRICAL ANDOUTLET 
LIGHTS ITCH 

ALTERNATE SCHEME FOR SUPPLEMENTAL LABORATORY TABLES 
FOR USE INRENOVATION OF EXISTING LABORATORIES OR WHEN 
ADDITIONAL WORK SURFACES ARE REQUIRED 

PLASTICLAMINATE 

38 
103mmr
 

NOTE:
 
THEBASIC FOR MOVABLE
DESIGN THIS LABORATORY 
TABLEWASTAKEN A DESIGN USEDINFROM BEING 
THEPROYECTODE INVESTIGAC[ONES DE LA PAPA 
IN TORALAPA BELOW LARGE SCALE DETAILBOLIVIA SEE PHOTO OF 
ORIGINAL TABLE. EDGELABORATORY OF TABLE 

F', 
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Plannng and Des gningAnr cU'TLj'Jl c.arct n 

Chapter Eight-Bidding Documents and Procedures 

Development of Bidding Documents 

Tihe Iirst tirne thit martagelent bec lICs in-	 Draings atui/cotist'lcti 'la ilstel 
olX2'ed illpl+anmning a 1142WresIrli ,clter,
 

they w illproahi,hayIl hiCh d.OCtmen ts ings, shoving planirIs, tigli
o no iMd 1,% )ra si titns thri bUild­
shotId be dra lted Io ens that priOj- lacidi.'s, 1nd CiinsIrlctii Jl't I-iind [If.'
in Ordhr r' tfile irigs, a 
ect is comh+pleted in line witi the itS igns tlhal e 1rp re'd t tie,buiIllr L,.icY wiat is I"\­'.,hiixv 

' beel preparetl. At first it ma bel.'giciIl tol think p)Ccted and to ileiiii.hIStr~iti' ,riphiill how, (ite
 
thaIt irawingS and LIt pLag tC iJal 1tiildiiig c0.iintiieiitS it tLgetl'lr 1
Ot l spe0i- Iill +roducI, 

tiCtit.iii arV stllicieint. Not so. lhe legal coln- the linalrvs.lt. IlhVe mut Ie klvarhl ,I% 1 ad 
Sequences i1tbidding di'Cleii.llts alndlc0'Itl' S Ias dill Crirro S 'Is hl110,lnlVte ( IiOi"I i l i1 
cniii be STeritis. I ie leal advisTr toir tatageitlt ptossibl. ' , I)ei'ldiid ri , 11 tltsi/v tiikt tIIlh.\itv 
IlILIStcaretfuill, ti Oi these1 (ut tiltlroet, g- arid ti,.strutitluiaid aptrO' LiOiti- drd\%vi det,ails 
mnts beforie theV arc i.soed to prospecltie bid- vary illlength Irii 'uil, a text -a,,,ti' tl)ir 
LIrs. more iiidi, idual shiits. 

lletore a ctiltlract most- till- bti thit' quaiitity .ini ot diraw­cal be signe'd, Otthe ()'tell th iltiualit\ 
IIi ucunmen ts areV pi ep.Itred inc LiI asigs aie IISO llik li ar-Oxiiig lti ii.l i&d L itnt h)tillhxlCri, h'1\1 tht 
part'I o'a bidiii g package: cliitect initenVIle' the final i+tIshhrttin Itlappear. 

Il such caves clrd'itekt nltlstth, Spend ilIuiuviera­
dit, h t 11at t p g his ideas 1 tilt'the ji ill',\l1liii 

* 	 leChlical spehciatiOiS, btuiluler. I his iii\ ,iabl 'opensthe'u sibilitv tor 
Chargestur vtra w\ork n10t originlly eiix iSageLd

* a1ni\ itItii to bid, 	 tl'tiltbuildi'r. 

* iistroctiiiiis ti bidders, 

* general ctnditiiuns, 

Sspcial cu .lditiinS, TlcMlical speciftications MVic-olnentary tilt, 
archiitct"'s iraxxi rigS a1dt deta ils.Ihex' si'Trx. ti 

I turniats 1tl . i tai' tilt' rtsoretit's anrid gttuaraltes, V1ri ,iIU hs tIiat iItdiir ti i iii trict'Or 
bid f'OMIl, nlight 1l\e regarding const rtllting and fiuiihiiig 

the protlier jct. It is hlT , hIIat tilt al cliharia c-
M bill, Otfultiantities. teristics OttaC itIm Of btuildilui niteria11and the 

wirkniiuiiship rlilirtd t irist, ii tliLs' iittrials 
)ther ii t.lMen t in ax1\'iso idh'd Sti ldl.15a i't ,'a u Iic iii iCal.li~t'i' ih are lined iii a I r, ki si'-,i11iiiter, 

fttrniat for the hreakdtxxn of unit costs, Ox'erhiaid, SpelCilitiius sio uILh di\ 1w.htditix I\ triLI, sctiuills 
m1Ltie op'rtilg costs Of Vt,.ip)iiI0nt. sutch aS concriti, n1asuinrx, strtiittir,l stteel, car­

pen trV, ii i tligl4, pluiiIbilIg, tIll elictrici.l 
After bidss ihaxe' iet'.iviice IIIIn ti' ,IItr,L. 
,axrdi'dt,liV diOCIII illh.dhd as a eg rdlis, lie 'tia pl lh i iiistiiIrisiments that \Verei ii tC iit i riitC ' it 
part tttlII hi an t g ,hrl shtii , a i' rtid ill the I'ecu liLl,aIa be1l,,1r. 
Ofi1t Jiareet'i t hietx'eeUi maiiigemenl t aIII I' I ciCt i' for tdilc riI f 

bidiiig package ftirm inii l i 	 Cxx sp,,i­
hiit t p ii tiliiiig manaii,­

cuImtrai' tirig ctiMi[ . I i lti lii riaI tisei' tlhe rk: I 01 andlI t uti i' lt' 'id- ti ihbe il i%\ 1\hiat "xM,. 
ding package is thii'i hegy 1t ln \10'?li'hiidiiig p bioth 
parties tuutle con t riact. 

Fiirst, xxhiat is tiii' matierial to I' eipoxtlhM in tilt' 

(t7ushtR'tiOr? I lye' 0 ciil'tllV eSCrilltioi (ifdt' thul 

10t4 	 -_ 



Mtl a 	 ' Awrl,r fr ! Pf,,!icl 

hochi-ll I -halral , [ I,, t ihem I l Il ll~ I 

lu,,t he. inchluded. IIIko I,\--liht-it, h,tm(Iot' I It'hll-
J Iltkri',l,' I ,ICM IIIkt [' I It",'II!It'II, I II t 10 1- IH~ ltIII I )111 tht Il'i d o, 1 1 0 1 t II \L it" 

it., , h11.1 i~ [ll~ 

I ilt 	 . h'.11l\ Ihlt, t'l to 
I II I I t " Il. Iw 1, ,IS ' i l llcL i thIm a IionlItIr'tvIu", tr IM,(. I'IIlll - . ,' "11 ' t . 'Il t I 1i,1. 11. \\III'I, 


,
S"'t t I a hOr IIIIm,.II t , ,,'J\IICL I", I'C, Iltl\I ,11 I llc \ ill ie dIIIl i ~l~alic111 ( uraIJth id till the, 
Ic,t-Itilt, 11 l r , , It~ t l , ' (- ), - \\,)Ik. IhIl , C I 0 11111,I , Ilt,,i IIl ­h.111 rt.1 I" h 1 1- p i, tp -,cd dc 1,11l lilt ItIl 

L-.,.'t+Ible.II k llL IIIa Iht I ,il I Ii i ,'II h(-Ihi,-I~ ll
. Illt I lt UIV'tlI I10 11It' I IH e t' t. )I hIllM . ' iIithI'd,IhII\, [liM Ill-
Il".,.,ih\, IlhC ,t ,llll\ Cd t-hrt-, to I he valed mind nm rktd, [it-.%\O' 	 'of , 1 1",; lrt, 

' IuL,III\ I Ih'I II- ' l~it) ltil' I4I JI.,11h, m1 ']l1 I I LVtl t 11, tidl 11htt , l.'1 ' bl\IP idl , lI'M '101 10, 11-0 

ttlntt,t htmht ii ,< I II\ I,I,),lI , InlI , ,,I t 1 ' dILala re lt i, 	 ,, r 'k lt 1 11 111 ,It(i I~t~ ' I 111 C 

IhO ,l ~ k\ t~dI 'IlIIM T I 11 ~k 1111 1O ill, l h d dtlk,
,~ t 111 	 l' 'l Ir.OJIV, Ir~ ' Si Il ( I','l I',, l I, LL 

l hl\\ I i III i l It Il , I..,-Ct l the' buildeth h IrI,h'ItI t rII II[, L , I l II. ,- t I, t ' I , ,ILtIh II ill terrliltIllaI 
.111d Jdklj , nlt ,.ur1,k,-I ~110111. . ,z. I .\ l'iddhl/u, llt- l l', I l i,,"d­m . I.,,k tie v lotot lh~dll.,tic 

SIl'SCltA,,t' 	 11'10i(~lll 110d, t t'l 1 i 11hllvill 'Ilild doltl, I .,houl lit, im idh kilo %\ nif 'ItIl 11 , 1Il k' l-. Clt 

I'll itl 

.\ Ii,I of ad it,lll nl,, ,ltuLil ,-ill, , [lit, packal gellt Of 
dic. IlI . I dlll'.hid l,,l-I 111 ,111t, he.'rl tl ' ll I' to [,.' inl',, lll',l i' n u. ~ , l , t111 'lt (III ,lr1 illh.'g i 1, 1.-t (1~tl ht.' 

11, 10101 I t' - hIdc,M,,, ,,., 'I full deh'(,, il'liold.ic,' teold.Ill h l'ill , ".1,h%\,1ntill till' kir'm\ ilil 'ltl' ll , tit t , lot.h 
-,1111'-. t,.'LlhlliL,al ,-hl~i Of , I'vla \illt',,, (41M ,,tt,,,, ili li ML tilt' Ilclo.d ofI ilik'Itioll of1 m l INl't,,%\hith 

" ,

tit"LIRL' tilt'h 'l'\,l(t IO tI Hi ll C,,ih 11011 b~idder' nllight h,\ I,, t(Llilt l llllo; tilt' dt k.11lllt1llS.
 

Ill;'il'tlilultokiii[ 	 I 111011i1d'', 'l i-,t 1t'- to- ld,t\ irt Wt ,hodd rt, 

billirai. ,-t1w . ,ltt .ltt'ot.,l ttot + .'tlld Ilc, 
lh I imil~titn ~r0r11,~ , I , IS tio tr,h o t Lihtluq1I'Iid '. ~t~nl~l\ alld At~iWII lll lI tI lI1 n 

Jll ktth r.I~iV111. 1 ,n (10k.U111lt, 1,-, c+l' I+,t-vilr Ilht\ thl l~ to l t k t i litt,, t ho f illIlilt hid'.IT ,' 

L-011111H OLI01t1.1tl ilt' ,Irtit't rd11 ,1, tll'/ MVt prike' irl'o -ll. 

,l..H"t thait tllt '' q t %\illN' hid. Il i!S IM it,1­

titlll ,I- I It(ll t[L' , B~idders' IllII ,l tN Illa'lde 'm\ '11v of tilt, in potal~nkt ofiltol kil ,t, ,ttl hiiddtt th't tilt- (lilt it-

M0lt'nh lit~ll i' t01111 ItO n 111 Ilk' tilhlTr till' .InILI110, lilialr tilt'IJII it tdll i'itill,' l-ilt' 11111,llnh k\ ith 
CUllllned I)] o~hlailw t , I(' ti.lilt M lul. \Ill- LOldtili 111111110t r't-.p lll'qbilitt,o i h01,01 S~l.Ihlt'\ 11ull 
111,11%.(l111 11.it-tl 1 \\ itlh intCHll1 ti~nldl lill,111t0it,11., ILI["11n\ v~rror', o~r omlissionl , ill thtcir b~ittS iltlet ol 
tilt' Clt'nl 0 l t t' linl,1 lrli 11101.1d -4i\C itS tht~ir l ilrt, t IL IVtlnt tI' i'-il olnlditil..1111tii t, tlild 
,l|prolslmp~rior I th til id bc'ili.,14 A SO tlli"-ldl LOSI, 01fill i ltoh ilt,' IIIlIt t,11. tHIM t ilt'illI 

i' ,lled.t 	 hid IlI M~rli~lla t ' lt, b.\I' i'Sl tl t'adl iilldit ittLi,II 

Ihot ill\it,1101l Ito [)it] Shllidt tLt,11,i Stl(' ifv tilt'
 

hllltm irlg:1:41r iitLtII',ItiOIn,II bliddin~g 0 tltCfiliiln l tilt' fi
 

iJ I h id 1,11l l t,i f t iS - tSI6' t,l'tdl . i lll1101111"I. [Bid d t -'lSHI CI ORV f11"Id l~,
[] ilt 'lltl''l'llhin 	 Shtltilt lkh' IlIO%\Tto I tibni t11p ltliigli'lg 	 h tll dllttl­

111.l\rtMtlitiII t-lhnTtunifig bildd~t'l igibiliti, 1Cill toll~ ill 0110tiht'l" IlnlgtiLM , 1 hOlng ,i, it iS It'­

COllp!,lit'tt hy tilt- appropltrialte ira,lotioln inlto lte 
[] ,J 1)'iti LIC'Siriliis ll t til l ' it'LtI t-ill" Iid, Mlliti,il l id IIgtU.Igt'. IhII' k.1t Cit,1(it,-S) ill %\ hith 

vh ' tllilt M II ,n t ' t\- r111'1.IMi1.111 li V ( I S( II)l-ttilit'dt" \II t lt ht,Iiddin g 11l L't III('t((1 dililll 11 i 

,Olllint ll- l [bt illvdt, 	 Iltrt,. 

" tlt'Ct, t 1i,, 	 I IW L 01~i \ Olikliio\, til t'h, iddlillg tdOltulntIllt-, ,., t l it] 111011tidt [It' C1t,,1ih indi­

[] lht- 11n10111t .lilt] i)Vt Osfbid ,'Ctll'it\CItd o m lk ,1v,*\I I Sifl tlttil )*ILC~ 
bt'il bid hOC,1l\ . Inlt(rnlliO1n,1l hlM inll-111-00 

"] til't, lnlt, Mnid aiMCO tl t' bid 0110l1in~g. dtlurtCs u,,ulld)I it(ittl t IiV, 611 , -171-fii ILI\,I linlgnli 	 t 

CtfIi d(Itt, 11t ill MOit, tlt .l .niilli 

iA fuill 	 tv criplioln ol Ihi' itp . ,alnd 111ll Itit il id 

SJt'tllitv JISOliS, fCl -StMt't$ IhiS iS, 1i01­.V IV, 'itiv 
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iallv rt,iVIrt',d for a IFt'riitld tit 30f dla\. , ,st tiC 
date of OIIlili tf hit,. 'rO\ i'ion can it'IVa1111lt' 
for ,\t'tnsion it nt'tt',-,,ir\ . i Ld-LItIril\t urn i' it'd 
1V tlII.LIcL'C biid 'i it'sSfIiI S'.hlilt '' ta -,t, is 

.soon1 as p'iSibIt',, F,rt,Irl InI latitr thai 15-311 
+lLIV.' Mft,., tht,' tA i,\| 00a1 (.It tilt' LT,,it,.. (11 b'id 

lastl\y, bid, r.SslItuld I.' tl \ iStl that tile :ns.titLi-
tiOn rt,''Ci\'inllg 1fl , ids rt +'Strv'StIli right it 't 
,m'" and all hiiIs ,iLithtitiliCnrriig iiv liability, 
\ISo bit1ifTr, ait' in fOriit'dOtlit' tint', w ith in 

%\hi.<c li t.c stitct...,II ,i LIt'r iiiiiSt pIltiv tic tlit' 
pterttiriliata111t' li' l It't I 

S 
ig h t'.l' tIi lot'titil 

contract. N tilco p alilt' with t it'st' tiit' li iits 

ill tit' gC Itrl coiditOnS 11Ovav'. ritll,ill intIt hot 
ny It' ,.,liminatlv,, inidifi,.d, or '. I),1,.',i ItL'tl Iv 

SIII ,,'tit' lltL u ,USs il,'Lr'1d in tilt' +-,pt'ciil tnIldi­
t i Lit LI,t1l L nLt. 

q l''i' l+ \ llf lltt. 

.ISt hi ,1aid 
f'11,111Ct' Of tilt' Sut't''-t'OS OItr,l.tor gtih r,111t't.tl. 

IV 'rv lrri jt' tIl 1h,\t'C both 1t bilt' l t', pIT'­

n 

If~1t1, tolnt ra r i en a l nt' t '1 ili' t is in 11 oit 
Work, thiS tiILtn it. a1,lIaraltt' tt rOfIaV\ I'nt. 
ULSn-,lllvgiar,IItT's at ,Obt, itd I1 ,lI h tt'r tioi a 
ha iik or aii instlra1t't'c ol l,iv. S011ntiilIt's a pt'r­
c L fagt tht' I1110I1111 ,ilt' i g iil',litktt1 

I iS I'-

LtIirtVI tt, It' t,,S'-,i tt'tl i t lit' iiiStitut's hink 
su bjt'cs flit' hid Idt'io It tIlint~lihisllng flit' bi S-,I,.'tI'i- ac t tk at.' also acct',pt,IbhIt illitiif. CtrtiliIit 
ritv. 

ic' 'ti'rl tIr'tCtt 

'T' gCnt',ral CtIiltiti ls St't forh tIif rightS, I'-
sptinsihi litits, and rt Iait tush ips Of tach Of fit' 
partitS to tlit' Ctiira'lh . . I |liIst' ts ll ,li 'Varv in Cioni-
plt',,ity itI',t'idi i Oin ilt' si t lit' projt'Ct ailt 
its iilinitg. 1 iOjct t'lir tiildi-Naiiv i t\ lst' IS 
tiOilt ilat 1li\ t' It'iil11VIMIl I 1 
got cril thCnts.,th as public vorkS. II stiliL' ciS-'S 
lt'S, ctiilitiO s ,11V'tiut g lt't', 11 ,IIII LO tt fill 

cOvt'r ill lit' Ilt'g,l! r,iitititn S tlif |i y aristL' 

tdtirilig ttltR'tioll. 

1 
lgl1t,'licV Of flit' 

A SfI ltl , tI st't Ol ut',' Iil f'tiii,s. lois, i t',t', 
t't'tl+, t',d hv lit',Sw itt',rl.i id -1iiseLl littrifit niiaI -Ft,dtvrotitolofCoiiulthi4ng hlr,'T (F:1I)1(_+t 

tlcratiillht'riiitiiOit',, It' igiit'tirs-tiinst'ill 

i h,,,  b ,.tt l t'nlh,,i ,iii t ll 1 ll 
' sLslitfi'tl, ltui i 1iithJV''Iiu itCCiIitiid t itn1111,
iltLt h.,60n,11 hll:-,tilt ,011d JIrV, i11 t~ ,lon,,liq 11,+, 
\\'tu d\\ilt,. I ht' U,.,O ,f 1:11)K( t.OS,h1111.1dlr,+d lditit~lI 

-

VIISll VUllt' u ifl-Inlik , ,,\t, lll,t i n,+ h,1,- [+MSN'tVI 

a l lpl ., t',i f i t'1 it f lt',IC0111, ,l,0 tl, t\ glil't' hl 
cirotliritii 
d~ifICllurt, n,+ 

F11A Ct
dt erl ,ci 

sti'I, aItiOl 

- (L la.-hLOdILiOn:- }uVIltulgard.rttit0t'\ Vht','ft i,'ltalt-ft',
kur 110h\tM n hll1,1 I'. \ it 'llnill tlht., 

.ip ilitil t fitdf lit,[ it.lditin ,' t,,P'. 
+asn h Liken (,irk,' of ill ,J ...r1CL-idll COn,.li-

tift i'' ldinll. l i t w tSi ,,tI IItilit'rS C t' 
d:6Irt,'tr,g,',J to US,'tilt' FIlIC L.Otu lIOit-,,|-,

11 ,.h~l 101r all l+,rtj~t ~,,lLu-hrsStf S-i.,'. 

sp'citld tollilion 

."%SSl,1tC'LI, SIl" Mi~fC'tnIliOll,,tt' tISCILI to. 110dil\ 

[t10ht,1,1dl turIinl tlt gh,t'llt'r,fl Ctnldititlns. AS 
lt , th1 OWigV1'n1'V,Ot" L,,AIIIIII) , i 11C OW CIlauW. ill I0,+l 

COIIll iilSn S.,IVtCifitS ,An+,ltu'idlIAI".,tinlq lrt -Ct,'1u1­

tn10St ct,Is. Rltga idl.,s iOf W1Iiat t\vt'tif guuar,itt't' 
is rCLILuirtd, it shIoldI IV, Ill ,111,11noit~n Slifti~itnt to 

lit iliffsti ftt' li'l il ii,init'i,il Joss in ciS' Of 
litillpt'rIirlli1tt til fi1t' p t11t ilit' fit'rsiin or t'tI|I­
paIV tiffi'ri tiigfHitsrvi iCts. 

Idtt Str'. itV's,iritLiS I to itl l'ti' tflt' iriIstiith ,t if tii' 
sUtit't't'sSfn bid1 dr itft'ltIts fto Sinia tItililtalct withini 
a spi'ci fiCdi flttr fit' ill tt if tif ilt' I rwan.lilt' 

t11110)tt f flit' SirLt't \ I tI le Ilii I's. thi,ln iilt'l s\lt i 
cOsIs ilitIrrctl in aIl\ trtisini flit' r Ojt't'f pItiLs fllt' 
t'lffl til iOf lilt'I t fi't i 1110nllaliiio O rojit1 sts tII 
isu , Liitt Of lit' ill\itiltiOn itohid to ilit' Ir.Iiisttl 
iitL' tif tlifh'a,ICt sigollg. ll littrv, ht'st' 111IliCs 
\vtiuld 1t' IIst'tI to tiff,'t lit' i crtl',ist' ill tilt' Cost tf 

i hit1 li tilt' prtOjt'c f gaiin it ,i lttr tIaf . 

lPtrltorilncIC gLu,u',ImtCL'S S1101111.1~ CInStlr lhI,It thtI, 

titiliplilli, Siniig th' t'ttnsrt,itill OcllruIt Will 

fill t hgi,ltiOl1S i, ini 
t t in,i illlt ht', ittit.tt, w ill nt ',t i V' \ tltdi­

ttll 1 11I .IIiO t M tilt' %\t.I k C(tI11|+It)IO 


tutu.. RS''St' Or, ill l O f li o per­

6 o I h,\ L' ,CLI. 
PL~T0l'l1rn01n,.t gt1",11* 114-I'S:-0,IV I' L'I I twillv tok.,tll 
St1 ,111 t lt o 0( 111i00 (10 ,1,.11COUHM i~oll., t 0t |Ilrtet 

i',/ itt, , 1 t i'aIllt,' I+O_,rlr CItt ,i l t, 
Ul I t, l ttttt inl­

tit'ln, tlht' r,11V tf COWAn:-,tlu0ci hnII LIIn lt, ItiOIn, ,iii,. 

i'r 0hitlOfitii k t t-,111,iij_ It ' aeollisltk i .
ILILYall\, , d IVIrf,.qn11,n1)(V ,th1,11,It, Shllttld Ul11-Ur't,, 

e f tilt' Sitrith r I Ii Ci0tiiipav11m111)t' a i.nlfil­
fill tht' tTr ., , th tilt nt , li 11t0I tI h 
hwILilitv I"- t,.sigrt,ld ,ILI.ilitll,ll ,+-. -,. ­11 110 IHOW\ 

u,,L]St~dt~nlC,\tVr, in',ll ' lt, luil'( t,'r,l'l'i'i~llt j' lOtVC" 
,

ttll.- C+OllhI,ILJI - W\ith lnn,,t1. COMIl+,nit 
,


,.iffitulti+:. \t' , ,.,lu:.t'd rn1 , l lt l l'n CIIS ill
 
irtu1,11h OV,\Tr\ t-t IInhA.
 

i 

that iS, not ,II, jli_,IbIC (0 tilt' 11,11rtiCul,11r IIltOit.,+t, 111Shi- LTr hid lino , INI',, IgO~ should inl th_,I ,1 bitd 
t'anl IV, IIIOt~liid 11\ lilt' Ald liitl lOf 0,ClIu,,t ill tit' h1 1111, I pr ed lil't cQ labloratioln w\ith 11,11,1 .e-
S]JLt',ti,lJ COII1,.iliOII1V. t'iO.Il. Ill |+filkl'" \\' I11 Ito1 'l' I"\' t,I1J l lpaIl. 111kini , ,I lIS'-,Chl~ll'-C'S [It SJgi,-II 
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price proposal. In ctMiiL'COtn %vith the Oiher bid-
ciling .ilttt'iniltn S, the bid form ,CIlStithltL'SI l,.il 
id bil:,ingdir.1grCt'nt ,1ltlle Prt (it tilt' bi,.idr 

ti1,p1et 1i1tSCrib,.,dto c0, tilt' woirk il. at th il ,.'d 
price. \lan,1g,init uist ust--r tht ndikii, i 
bidder, are IOt ,llOW04d tt prepareU their own \er-
Sion Of the bid frIrn. In erl .inii cSt's the \ord inlg 
in a bid 1h1ni pre.ared Ib\a bidler could chiinge 
the Ctir' Itr,anuiwork of lte biddiig ttd itioils. 

H~ills €!fillilltitih's 

he Lnitedt Stat,'S is perhaIipS th 0i1iy CiLIultrV 
tllat to prepa rt' quLnn-dii0S 1t0t rI' Ii He IrdlituctS . 
tit,surv "tvof the maturiaiS tha11tWill beI req iiii'ud 

Mlanaging ariAaflnslratac thuPruject 

ii'S ,htOivilig a or lituts fttIahutt'rialS list till tlth' 
projeCt. \1n0\0,1111pV of I lrrih1t OttI uSed fIor I 

bill (it illaltitin isprOxi.,l bl.hv. 

:\littigih tit', .thieirarite,, t ,.rtii,.i's,not the 
SILLIv to be withoult L'IrS illillniltititS, aC­
ciracv is '.C,ted to be withini fiV' perceiit 0 Ihe 
actual qluantix requirCd to C011p1,'t, the fadlity 
aS dnSigned. 

t tO blidd,.,,-

aisO toti 1a 1g1lt'lt.t Vh,.nnurt' tl,lt 111bidtirs 
flrOpxiI,' qitt tiill'sO i q anititi'n of 

Bill,, Of ,lU(MltitiL'n 11V I big41SS, aIlld 

il i'intici 
materi,ils and work. lhere iS less glt'nSSWiOrk til 
the part Of tie t'Stina tOrs. 1 h [ids art' Mortl til­

ill 0 project. In tther COlinltrieS, tilt ,er\'icL's ot ,n 111titru llId tlil'tL''Lre t'sit'r"ti L'\',iti'.
a"rchitect include this "tlkt.-Off" illr hill(If tLanti-

BILLS OF QUANTITIES FOR: (PROJECT NAME) PAGE 1 OF ...PAGES 

ITEM NO. 

A 

A I 

A 2 


A 3 


A4 


B 


i 


112 


b.3 


DESCRIPTION OF ITEM QUANTITY UNIT UNIT PRICE TOTAL UNIT COST 

SITE PREPARATION 

Siu- lewlin 

Forncing aoomtn construction0ii, 

co5l'itrutlon
of 'ntrats, r>;o into ul 

Tv:r.lorary elvtlrIi voolitTwn at noti' 

lIOTAl. SITE PlI'FIAIOA'r'IrN 

EXCAVATION 

Exuivatio o Iuis'ho ttn tb, olnlhlt 


Ex'.vttio of wtai footitif 


Excavation of !ootInts for' olutnri 


TOTAL EXCAVATION 

Bidding Methodology 

tu 'liilit'al 'tts fllt, fi 

011111i'lIIJi'l,!iddllll,,, 

Inh'rnHi onilliik, Ilidding 111Llocal COrnI-
i
Ilt'llik lJliddin ,lu' the IM),.'011 I:.Iuhon O;.t('0 ]111 

30,000 S m 32 50 975.00000 

1,(O 1 M. 423 50 423.00 00 

500 I. M 34.8,9 17,425 00 

I 1vlmp Slim 5.000 00 5,000O00 

1,420,92 300 

;17_70 CM 24.381 91.425.00 

234 IM 11100 3,51000 

184 C.M 35.00 644.00 

I95,57900 

.ll biddiing prO it )I'tenatinal COt1tiu LliSt 
gV l~run
llVLd fill' C,lnhucdi,,n projcts (OSlin1
MorI ,1"1' IIi' L_'iLIOI­he t\',II.'ltl OlrW Illillioil 

llI internmitionalkhbid plojechs, the in' ilatiol1 
I h "
id is in 111( 1icl,. -i1,1,Cd lll Of 1\vi,. illhtl 

illo,/l'% pl k", 110111biddt'l'S 101' Ill('n1,11h~ildI t ir.lk111 ,11 11. ,i\011 nIll ~,1,,.~a~~1l'ed Iorwiquit.I 

,
(01,111th ll ",Ih'lilltivs. Ihlit kltC iii 10 Use 01n0 111d Ollit i'l., i 's,. Ill 'lioltifi il ip'lt~­111 h, (im 

h0u11ilr i'.111ntiOnl of the pl' jectsi.,(,nic", Wil '.id.t-IM0hulilt het1W ofIh' ,d to f;,IrV,Ihlt-hIhid',, 
Off'. rt-tllilk'1IL'nt, (ttht' h'ndICuu dOII IIIL till'14j\ Ill it,[iht-likekl, dt],r1-,il i u ,,l ill" thWr r, hikli', 
o,liildlilit,, oflh()(.l iv,., cl'(H-biddini (o lllt'nt. .dditiOn1,l tilllk IIIhItld I1I-,Oco1mpl,, (~l'plh tit 
"..hocting, 'I lol be Olho ,Cd for tht'l to Wk'q I,Ci\C, ,ln~dlOji' tilt' si/0, h,.iruVd, i,,.., 

0.'0rdiJllbltt'LIH ll msl~l/- IdoI". ();Iallfrom11 stil[lcoInt 
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\Ci'pt filtMost cOiniplt,\ pIr)iit'ct illvlviIg t'\tell-
SiVi' vttrk oilltfas rIiS, lilhl'bors, t43-Wi 


dv.s t'tW't'll i"tuallc imnitl-the dIat' ti1 if tilt' 
lionto bid Mnd thtdate of rt'Ctipft Of bids Shl l 
be sulficint. Ihis is t'speciillv fru wlitre billst 
qt,,imiftits art' furnishled as a part 01 i't bidding 
docLunmClt,,. Use of mafit, IiCO pit it iV,bid-in ma 
ding procitftl1r's may rIt'llc' filt' iissibilit\ tt 
co]lusion til fit' p,r of hocal CIiStrtictiol ncoinpa-
nies. It aIst) Slinulditict'istl'00 COn'Ititi\ ''ni­
il1"'(i bidding, r'Vsuitllrig ill t]sitt ftwi'r tinit pric 

shorler cOlslrttclitiOl tint'. 

ILOcal cOLptitit g it'ls ,lrt'Usedbidd'li piClIt t 

for smaller cttistrttiiont projt'c tfor pritSi fs 

l't'riIpS flit' lllOS CtInIlt'\ 1r r 1 OiWCi.-t'Fli­
l tt',akdmivn is tilt ti itI t uOCtuIl*i'tit I 

sitight unitit of \tirk. \ c,lctIItiO Oi lit dtilj 

Cost oIf labor fake, ilio IkcOiit tl\. I s dt to 
\aahtiOs, Wvtikends, liial IOlid0\,, inld Ri'­
ligitOIs htililax". 'iLiJtl bttits 'list) nim'st b. con­
sidIiird. liailv, thettst tt 0 \t\rki, r vho is Oilfit'e 
pvrIll oI ain uigani/alioii addn tipl to double 
tllt' hai It tuiilv lti\tVs.S ilttfit worker 

5
10nil ,%t kturs--t'Speci,lll Ilhlisris-wiork illt w 
ftdIlIS. I itri' IlISal I tipl' itis ,IInalsttlT aid 
,IIp1Irt'IiCV 'e 01" )(T~S illto assist the,prep'liull 

Of iltr ,1aitd fit ift'li'it'\rfit' tiil4fin'aIs ito tilt' 

Iiisftir 1il,1s0in. li ijta lv Iftlltit'labor,it'ctt' CA 

that,lt' WideLi dispirstid illa CoitlIit rv tlalt Colst per SitLl'l' Itietir itt tilt'COlfc pSO lt' tlinst 
there is little riason ti cttonpaiis tifsitdt flilt 1l,1\' a giood idtIa it tit' pItiluc \it. (f i1 in­
cltti\r fit iivIOhxd flit' ctoisrtcLitii. l fi\ trbt'citit' ill idttil til. 
Normalh' 3f iaVs bt, hVitti the isstanIct O tht il-
Villt iOn bid aid fli d,it' bid opening is fT' tiltrt1r andiflit pfa t',r ',hlit il 1110 break­ft Of 
sufficient litte 101" hIcL-0C0nll1l1titiVO biddinlg pro- dIown Above Stenl limltIL t'1n011;hCostto lIiI 

cLidllrs. ililess ndtlir tr itr his It10't1t'rs lilt' tjtutiti~n. l:hfsitiilt, of ILiborfit' th0t1' nMorel1t'dgaili 
'tLtliit'l it i its t' Itl for lilt' iftitllihitstrin t ntll t'li s flit' iil\itlii,.11lbid t C s i tif lit' 1'Iti (if 

shli1 i' tCrtistd in lihil nttveSpIptr ttl iitt'rialS l l aS ht ti'p­as lhir apI11C,ttifit. 
Wide Cicirtlaitil ft' trt't' davs. A\d irtisiig a 
prOjt'cf to be bidIsitg ftcal cI nttitit biddiiig 

PicCi tit'ts dt'fiiiit'lV S l l rttIstrict ittrt'igti 
fiiiis from stibiliftitig a titLiOniti for cOtsriC-
iig lit' projLct. 

IBills (fu;filit's-- filpric,; 

\s ptintd Lit, bills tittifit's c,ii I lst'-tof fOrill 
tulIMid \ italpart Oflthetbiddinq,1 dJOL7un1ltS. B~ills 

arafiti of tlt 1l101r1ar ilt\t, Iturchs,)'tflt' of it'­

iniii2t, sinid, nld 10 '.alt i ituirtdwat is a g ii to 

ft'iisptrl fit' ItiOtrt Mid, litr, to irtIpaIt', riis­
pir, ailt appl flthilt'1i1ist'r iothe 'Aal. 

,,\nothtu mIllorti'tn ir-,Ihivkdt \n ofteleit'll'l 


ct t lilpnltil.Costs is flilt' tLperift, if Il flilt t'\­
anlpltVAI 1btiLth I[he,
MM tllli\t'r'is rtTLtlirt'Ll.pt'r­

litttr tipiratig tist ftflilt' itier nost be 
tIIlhul,It .Mint" IIptr - r pitllUtll |,11Ct'Sti 

ofl LIUIlnititices Shot\ he' et' L111anlityV . ,,\SOt, lilt' (11 tilt' Ck'luilLlnt muIst beill),"ItCLd rV,- 11ILL' tilt' 

timitd for V\ tir ift'i t 1ibe,irOIisetd iisflt,Itd ,Is 
d 1,11t filt' it 1it',it,t'it ctiistrIciitOi prtjtect. 
bid -is ,iIttSrt'h as piisSiblt', t'\t'rv bidder ShOll, 
beiablito ustif lit t t '\t' itti iicludtiltd' 

Of1,luatitivs., IllfsIintanlsinllte hill that the, bid­

iir ntit tii1, iiiiSt inidicift' it' t'lilitCost, tist 
Most Lt'ble 1' t iUstift dirict Mid iindirict tosts fur 
all cllipllt,'is itt flilt' 1 itji'ctf. 

CIlculaiitti itt this [lr',akdtwi sItttls si'iplt . 

Howev,\er, the, sillplicit 'vdh-ptellts on ilte material 

or pit,Css liiini' talc ltfatItd. Ior t'\liIl It'a siIIIp1t'
 
wall in~d, Of CtinCreft' hltk'., Ctild in vtIht, tilt' 

fol o'iig |t'lItiii s:
 
" Liboir ft l,\ filt' lftctks, 


" ptIlrC'ist' aid h'iinspiii(,ltitin of hocks ft lit' 
itb sift', 

N ilortir, 

* hori/oitial joiint reiforciig, 

* plaster Iiish f wvall.rboth sides of lthe 

istiltiit'd st tlat itsLtost t110 b\e 1IOrti/t'ed. flit' 
tipriting tost 0t1Olit'r t'iltuti i)11'11f such Is cratis, 
i' ili-itOViltig tfiptt. triks, Mtidf ItltOiiO­
bihts s tItld lt' bueilgt'itld it i tir pnt,'OC. 

,s ftlit' sinlililit'ii t, plt' AIM C,illishiaft's, bid­

thids tnt ist (7,ii1'lrt1 lV rt'fart' fit' t'laiLs uitlt 
costs ,iitl bt' ill , pisittiO ft usti t then tt lit' m­
|'hiit'ct i'a r1tigt'titIit tulrilg lit' t'ivCltWafit in Of 
t' bit s u'r for flitti'e niiiiilificaftiiis it)coiisrtic­
tionl.
 

Fi.t'ti-I i' 1'''SS oSt-ildlls 'oitlrtS 

( rnsht'icioi giei'! Iv twociiitricts fiI in fi 
gtiit;'aI t' lassi ti catitinOlS: Iitd Iiri C'aMid cist pilus a 
1itt' tirp01', tlfit, ct r ifti if Mid Oi\t'rh',ld. 

SoIihactS fli' t Iiriit's art' sigmitil hi ft r a 
siigli' 111nip stitI for flilt' ttii ri cOisRtCiOn 0r fit' 

a fixid l fito' achi it'iii t'mi'riig lit' prOj­rit Lfur 
t't. In cast itt 1sinigit' 1h1nip stln imflit' t,ita col­
strti itri, ticl it

1 ' c,i cIatl'biddtr illist indi\vIii 
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tile amounit of material and labor that will enter age to cover flhe build peros aId 0\ rleadl.iit 
the project. Bills of qu antities are not furI ished bv I Ihir tile CLinLrdChor IIIWL prodI uceiSubs al, i,ti' 
the architect as a part of thie bidding dliciinii ,. bills 101" all libor and iiiateriils ,,ipi o\ d in tle, 
An,' error in calculating the quLta nLtity Of Material project. Ihle' , bills are Vrifieid b the iclitect 
is tle rIesOpLsibilitV Of til.e bidder Making tli and p reseiintied 1I nia igii',0,tin a periodic basis 
quantity sLIrVi' v. lCe single lLiuiip-sim ik pa Inl COSt-phis ilian­inlltralc ftor Mieri. Ulsing CIt',ilCS,
mainly isid in tie UnitLedi Sta L's. Othr CtlIntiires, agellneit asuili]'sL, ivrru usthe risk of cost i LL 

ic liiid ,in ost d 'eLoping COLlintrieS, lie a, ll- tilt' IlilderiI illabi latl'e tile protect scope. 
tracting s\'sfi'i ill Which the Ciiitract price is I ierefore, this Loriii of Contract shoul be limited 
bised Oin price luotations for the actual iiiits of to ory ,vIiialltproiicts, prelerilvk prtiect which 
work done by tLie contractor. Iifli'r svsten t is Ic- invli v reiliOdi linig 0'r Siiilar Work whereIa sur­
ceptabli, depending Oil the customiLs of the vi Of theLqiiiiitity ii iateriils Or scope of work 
COLIntrv. is inipoSibs to de tiiteiirmiL inladvilce. UtolistrLc­

tiii under this type Lit cofntract is not subjict to 
In case Of a fi \ei price for each unit of work en- priie adiustiilents or ill aLtiOLsince materials are 
tering a projicI, 'ichi bidder is furnished with an purcliased as needed at iiarket prices 
e.tiliiat of theLiiqiutitLv of work tLiat will be re-
LirediI s r'flecti'i in the bills of qiantiti's. Al- Il cost-plus contracts, rnanage'i'it should re­
though tile totalaai01int of Work can \arV, tie i ire tlii' cOItracthr to fuiriiisi a iLItailed jListfica­
unit prices will renainiedi fLr the period of tie tion of tie percentage tir fee being charged for 
coiitract (L'\c'pt ior increasis iU Lo gOverr.IIInLt profit and ieriad. Also purclase of materials 
decri's). IIle i is pai for Iiiust bie accLra tlV controlled to i'iisure that allcOIistruiCtiLl mpany 
the actual quantitv it work done' ultipliid by iiiatrials for lie proji'c are purchased at coii­
the Unit pric' that was qiuioted for each iteim of peLtitiVe prici's and actually ent,r into the project. 
work. ITriOdicaLIV the architect verifies that the Io carry ollt this control, the architict should re­
quantity of work billed was actual' doiie. ci'VI aILiditiOnal palient for performing these 

e\tra services for miianagemient's protection. 
Cost-plus contracts are based on tie actual direct 
costs of materials and labor plus a fee or percent-

Chapter Nine-Managing Construction 

R esearch institutes should insist on having the sure that funds art' well spent and that research 
person or firm responsible for designing the organizations receive full value for the contracted 

facility provide construction supervision and obligations. Delays in implementation are invari­
mionitoring during tie futll period uif construction. ably costly. A well-prepared super'vision team 
It is during this tirne that careful professional at- should be able to ensutre qualit~v construction at a

Lention to quality and cost control cali ielp to en- ri'sinabie cisl, iiplemen,'d in a timely manner. 

Implementation Acceleration 

projects that move forward toward coipletion at least being that the client would like to begin to 
a stead\' pace, without dela,, are looked upon use fit, facility as soon as possible. Another e\cel­
more fav'orablv than others that drag on for lent ri.ison, and a very important one, is ithead­
iiontlis, sometimes even ars, past the proposed verse effect inflation will undotubtedlv ha'e on 
completion date. There are illnuurierabl, reasons tLie final constructioni cost. Other reasons are to 
to accelerate a project toward compIetion, not the make nore space ivailable for rapidly e\panding 
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idtdI orert fLresleallh plrogratll, to prvith, rInlewithii the same p1 l't'01i ll,Ct1 prO\iIdt' \ 1a1Lt, 
facilitie.; fOr' re'S,ctr,, to COORltrtlo spact With 
equipenllt ii' to drrie\, ald 1nan1V ottirs, sOlnit' 
of whit'h Illi h U\ OILen10 ptliticat,. 

To 	 help acceleate to cln 11,pan-a job it l tilt' 
ning team shotuld carrv tlt the following tasks: 

] seleIct pt lilt tCt~lltl',t'lOl',I t' 11tin 

* 	 rev t\ 111 1th1otilicletChistory Of the pro­
pior,'contrachr, 

" 	 iIlVtSt~gte the linalntcial stabilitY Ot lt pm-
posedi t-OIIti'actOr, 

* 	 til-Slt equii i . 1maIilpT, 

[] 	 re re.,\iiiiill-Vsiglit i leCiIItieitlt iti pltan, 

S.teC iia leiaIls, 

readreqii .t nt 0i ,ll 

ltearly PIrtchISe Of vital 

* 	 stoir ilrteril)s at the job Site. 

paY tor Stori niaterials, 

* 	 pay parlial billings priutlrptly. 

Undoiibttt h nVtlatlIf these will bt itilco1'prtil1d 
inri trY ctnlStltlctliil project, bit whee local 

i[n1oimatioti 1tt to be elUtroked, 

0 1n0 giood guide toia C1t1t1ai1 ',pe'rfi'0tri1O il 
paSt pi'jcts is to check tirt lie iftheir billing.s 
toclients iltliil4 tlheirriddl, third of lie cOiistiic­
tioln period. It is dllgll" this tim1e hilhe rt'eist 
Lpte ot 1shouldiriltlill progress i0ornillv beIlll'
 

IslbsI<taI'fit ucial Il'iliily 
t rhps the Mosr illtportant tibe studiedtit hlctilr 

in Selectio n tOf Icors tlictiton coillpaiiv is its flnli­

cialI Stilbilith. eCrl itlssot l w well ilie CIrstlritic­
lion COtlmallv Ild pr0ftru1t0.1d or' whra, Ivi t" 
gihlaralt te it Iras ptriritltId, if a Ctnlrillc i-I 

bankruiPtc, Iplementatit 
be Lielaveld anrd ciiipltili itt the p'oecd will be 
compticatId 1t112\01d bileIt. 

paniY tIeCares irut will 

The financial r-tabilit of a C011lipallY tly ais not 

tuntitil it ro0Wwell it is iiraiagltg'i, but it cani alsol 
be afL'idttb\ certla iii rest rictlris lHIatna\' be iinl-

pi)sCI thrllghtuirIlet s " ac­gt\tet-l orother 
tiotil takti to Iowtr tIL'coiisLtitlioi illflaltin rate1 

If these it aiisin a 0o1tlltr'. FIrsrtlrthalltCillditiotlr pIrtlit, as min,111V 	 tile SIitIttl co1irpanirv 
ptiSSible should be dolte by i1na rgeinelti. 

s 	 t'tIf comtpcttl cinlltil .lt" 

In evTaluatinIg bils, 1a20h cti1pair1 s.ibnrilinlg a 
botlifiidbid slIuld be CartMllh scree|,,it as to 
their overall cutirlpetic, lt there is 1ion hough 
10101pt'Ctrt gulr',nltee as to a particular Coiln-
pain"'s ci unpet enrce, bid V I oathioln Shi uilittree 
be dlntretillprice alhote. IBeest'remeltv caultioLus if 
seLetittilg COItipaini,'s With ritatitrll sulb-a fiorl 

Curtnracitig iajo. ptio lltit the voi-k. Il stich 
case the, t'ilrictolr btrOni's ist a broker or 

ha 	 qust t it estCrnablh ciSts til Ilil Is,1id ir a ilte' 

a11I tl,rt it IrS illdidel'd itIqIateit t s florlabolr. 

:\lsii e Cnstlt ai aIiccptable ierlre,. arid1 
prllfit has beeYn ididt'd, IBlt', iif aI tnl1parryV 

thl is ivillitIg to sign 01cotraclt with ver\' low 
terrht,,d 0nd Jilitr'la iv IiOptltlit j to nlliitlin 
sthit CIottinlnuit\ tI whreir busi­util Iorie fItlt ltI 
lltVIs nlight iinprl\ e. 

treC fin,ll pithi regarlitui the tiraicial capability 
tif rinv ciiipry at na vs detmia ii eqtLtaLlte Stllre­ltd 

ties alnt ls'ar a,l'teeprotttitr ag,lili'St tlil' 
itosSibililthe citi'trat'"S fihanciaIli difficull\i01o 

Midtle 1i1,Ir iitl ii0 substailiiI ilnteret iill it filurill to ptrforni accotlitig ti ltI,lelms if the 
ieetuhpring a stitl reputatioln initlheItltitnig inl-

dust'\'. 

Ti' cilnlrrai'' W 1 pertrrtInlnctl iCC tO prijts 
s1ould bie i1 ihlipotIrt colll tti'sllidtratitil inl 0%l-
naltioll if cotlltrctul's. Ihis ibt'st itone by' tlking 
to cliiIts Wh ll, itl' sttl,hi' I\sk t1ltorn pa I'nV. 
ciifitIntiall' Ii' tiV' titllIrpaln VpiVrfirrirId 
dlri I coht ii prith)l. WrV liti't rell strictii 
lelarys, cost iItrritnS, prirblenii. with stt'inglll 
imiaterials tur hboi, mid ias Iht' 1tsh11,it Of"tih 
finiisheitd pr'uLiIl t is gult 1 

AS rid been talicip,itt? 
In additiO titlititS, talk tIo Irchliticls, t'ngint, 
,aidevten otLhtIr crOitritui'rs. ()lten rLLIiurs, utl 

cuiritract. 

l'll1"IIlt 0lh li I NT ill­'t' lll '11V l's llld IllklhO 

(itinstlictiti cttip~inii's hive, betir klitiwVII in iii­

chltuLt' ill list tipIieilt pIopIrISetd tir betheir nf 

itttd ilithe' coulstrititrir itiils Of equIiptiIIt tlrt 
art' nt illfi'St-cl,is-1 0u'l',tillg collrttlitiill. Such 
eL snipiit'l" is lIst'l ss arind slit ildtIit be acetvi'd 
as pirt of t ittit ' Intitr's, pln.iJltri0lt'ntitll1 

NILuCIt like eutipnlrelt, irtnSt1111I are Olitn indi­
c, ttId illp rIjtC pri iplsr ls as itinrg keiv nlrtsll|'l 
if this' iirltt'nil titiriIn teail tf thrt'ir rih' ill tlht' 
,uctltl im'plentation is rinillur. In e\'rlualtilg 
tIe lt11nipivti plipistit ti litUSeild, ciii, SItthLd 
be taken ti st tIrat sullficiilt pe retSin nil i%ithatt'­
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quate e\perience has been speCtit'd and that 111 ma1 oil tl'jItis witIithin1da. I., r slin­11aS 

fite indicathd itn lpt\r Will ttti'li aIpart ( tie ig lhg ctlt'ntrct.
 
actual inllentanhLtion tean1.
 

Stint ivhIl'irials (Il fli' job sih'Require a n,oil-ih'5,y :d iniph'i'icullniintlau 
AILtU'Vae sttragt' lacilities must l' made avail­

[o begin a IOng t Vn%ithout a map or plan tit able at tbe jOb site aS part Of Ihe job iiObili/aIt;OI. 
llttiv tl Irelh vtII' le-stillatitli would le a ilis- IbeS, taCilitits, mit keel, latril- rv. e\', SeCln 
take. 1it'sm2 applie, to CiistrL'tiii (1 eV\,rv t'itn tILett, ild ratLilh a\ ailal,,e tor lie \A 
pI'ojt'ctrt g d1itlO' ii ..i/'. Ititta\, \\it h ctmputil- htwekt-p'r i- 1 1, ir '11k ir't''tlt entlirt' that all 
rS t.trllling a part iOt t'v\trvtlV lilt, it is iie,\- 11aeri,, I;,l i \ edt rt111 r ,at'1nTer(st inttt the 

cusable tilt to detaihed plai tttLuIP tow th1t ti',.,ti ruI-rtiOtI. "OtttliiieCS tlt' Storage bihtiiing will11a\e t 
pOjeLCt is tt ' COiettrL.e. ther ' 1re11,111\ have aI i'I1 or uLtirLbV whLre' atOd t artt,lil iltt' 

compliter prtgrails ,\ lilablC tt assi!st ill the 11i,1ri- niiil vatclUi l sleep. L'std sturpls sea
 
,ag teLIIL'lti, ,IIIlp I"e a1t i iattr l I 'stuct1-L'S. Slipping kt itaiitlt'l"r. Im ,i gilo . SecuIe st', igV'
 
these 1t wt..rainls are ca 1 lt (tt leScribitlt t tthe liuillitnis.
 
lit detai! liOW rL'ttiices ar, t) interlace with the
 
tinie cttiistrai'i iniihe lar P ol*.si.h).t! mllallllisettcifiei ctithact. 130' 'll

g.rapIth A{;.NtIT chiaris, prttg'ant valhiatitti and
 

revie\ tecltitlue lTIR Fl aid critical path Alttr urgint, cOItrac',Itis tO sIcute building malte­
inethid ((-I') tr s ilt'd r 00he intpheiiiei ill­l th',Ihiijue, tt , 1ia1S t h ll in latiin periotid atitL 
planinti thalt asi1rt1 tlitminiitmuimlitss (it calh'e- sistiitg tllat adet hltt' storalt' facilities art'e 

' back i, iicIntive to eliCOiraIgd,ir titut. ear Wvltt'n CI'M, I'RI Mid 1t'0\idd, \ ,at is thit' 

;N II charts %\ witlhtlltt cllllt- cintl',lctl'S t Ictlll% pur,.a., the natt.rials?
were prtlv 

irs, tatli b'c,1111 a titne-cItiitinIig chlttre that IthCaiiswet issittip'.F'r r t payiienit I' Ilat­
ttitt't ttttk 1,.tre. ti prtp r,it,limltii rialI that a1eVt1lt'LUItt'L VStOet and ac l IkIOeIt'dtiltttt ,id 11r 
thlit tit' ti'ii'tits .iriet, from their ist'. Sit i IS is tlhe suIst \J ttt StiIIult.., tl' cOitiiracttr tt 
nttt tlh l-,'t'..tiiLt . pi r,-clh i1,Iatrills eiih.t',u e 

.Maiiagt'titt'nt ,in.1t planne'rs jiOitl lithult isilSt NaM'ials1nt0r1ialh accOuInt for abtout o5-70i per-
Oi a detlail'dl plait slihtiviing t'\ictlv the ctt'.- cent If the coist itt a prItjt'ct, lON liitig the it'­hitti 
Irac1tr iutind.t tI nitiaglI' the pijt It t'10, .'tl' aiii, 30-3; pt'rcert. It is tlit'ii t'SV to set' ihOW 
thatMitt ,trliction is cOI .'' ill the time prtoiipt pa\nt'it titr thit' fill Cost tf materials that 
tr i',11ititl ill ilt' (hIt'Itc . Fhis pliti cai lit' art adlLIttel stt.Retd viii acceL.ra', itiptitelV nati­
prepar.ItI lsing (I'N, 'FRI, G.AN'i, Or ,i\ tion. Once itatrias 1ii' iniStallttI ill the cOnStritc­
ttltT' aCeptale. hormat. It ittrISt lit, cinstaitlV lp- titll, 01iV 1,1110iltenIll,lill t i 'hIpaid. In COIltrcts
 
tIilI With ,IIIrtlL', ue iuiligtii] iItttriiitlii11 rt'- x ltRt'e illCI'rases in tOt at' a1lh1wetd fo' itlatllti, 
garding project Stlis. lihe work plan inclut.It:, Iest' StItetd niltrials \iill iOt sltteriti inicrease 
dtails 0tO hitt Iitit ci, since tt' V t' paitd. 01nih" tlt laboutlituv IaI I rt'sttuirct's, \,.'ill IIre 
liurcliast' Oi n httriaIs, alr10th t't t t ll itPpitn t \,ill cit 1ii hunt Will tivvt'd 10 1)' alli stvd. 
ctlltt ilIttO ii ha tti n ti tilt jl| tO /l l tj/ut le 
o I Ttril Jl ill ,dti l t 'Y 11, 11111Ir. 1 11.1Ipar t ial b ill i ,s tp 'o i l l y11 

siure'cmrl1/pl~lrl'lla of',lhl[ materials '1110 k\. tO stinlitiig the ctlrtt'ictttr irtid iii­
ctilrgin him to itplrchels'aterials and tot accel-

Fitr S0t1i1t' Ies.tn tlti'V is iittt'nl a teI I.'Cltct.' ,1t iL' etLT, ' t- k is tt ltiSIII'e t ll lubills ate paid 
1iart Of t actirs tt p riclaitse l i lii 1aturi all proi ptl v,I)iilae it pay tutu tls tit' a|;p 11' cOIt'aiC­
,,,111 ill the iiplhiite luttittl pt'riiTi. Aki 111.Lt)1[- hr"s tipTatinu, capital,1a citnIltii tlhat illost 
cLIst' OttI.idilii 11ttrials sliitll be' a high 1'i- likely \was ntOt ,OtSiltV.rt ill th, Ol'iigiual prtpsal. 
oritv . Bricks, sitd, I-r' , reintorcitu Iits is ttt' cttuiplaiut that Ott'tt isItI't'l, vtitl-d b cOi­
Ct'teitet, t h it'riteiis tha i it' 111rtall\ lsit cittu,1,aiptitivitv d ill w0'kt 11d l trt tit, es 1t0' tilt' 
ttiriti,' the ti rst fi,\v 10thlt is I Ilt Ild it ItI 1iuhbli,. St'Il t1l. 1 t,'\' si\ tlIt ItI ts M (itVt'rtitttlt't 

shl ttt bL )inutCst I i'ti unt ii- agItcits Feli I work Lhtil' iatd, as ailt li ricItO r inI pIV tayment vtur 
itely iftti sigti tt4 tilt' CtOlttrlc. It(spIed tp bid prices tItitst Ie iflatld ti cover tllis-,irtj tISIt, 

t'et itlihltttttutLtiOt, ,ut litecls aIL 1-lannuers tela\. 
sh....ld S,.,Ss h .L'r . ...............I. d. .. ........
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Cumulative Reporting 

Oi)IL'of'tilL'Ibest \'VV r ltll, IIt'll t I I nitorlt 
thL' pit lgess l ti'ioLngh ettC-of iinpkt',lntitII , 

tiVL' COnltbileI r,'pt0,0rtiii hk oth IlI' trcltinelhl,
COIn Pan an11LItioIh, i., dm L,
1 te ,h.ilnt 1;1It. I h, rt,-, 
pors n r l.l 111111itl.I' LslL''t1i011 I'll\t ,i>,|ILI 

finalnlcialpitr ,-snrl,.,,stLI .g 'inst, th. IL'letil t 

Of 1a"Itiiiplti4l priOtgess thIt ,I's Ptu.tred11t the 

star' of tlet pI'r' IZCpOi ti"ihltLI rieit. hil. stt,i' 
tIlt' C LIl ti\iC pi rtresS i t ll t:li'lIf illltIr tit\i-

SiOI1 tlf wtork (ii\,.\litill, "trLIuttii pilllhiilg 
el2,CtriCal, flhli~hOS,OILt.), raOther thIllsLathligoily 


tHIM W,,',ma e
th1 pro '.,,-, 1, tIllrinfill' IVJ Ortill' 
pL,rh~tl. va tL'-Ill thlis llWlIllX'l nILLI, 01nh I\ 

,IllhIL' ti List reort to !liii Oit the itlii0te his-
Ittrv I tile project trtili its bt'gillilillg t te . 
lprL' tdI() Oil t'ent. Cllllng.,, IIIL liCtiOII, I\II 

worttk p' gies,'WS llltst 'i,tLetrlV itlt'ltitit'd li,1 l 
LIe"W'il.1eLI ill rLI 'l',N e tnmtill' to , h m, 


IikeIt'norilnlS ,iltlt i V.lll 1n;tILt.ti d Ifrtl iI nCC 
tIlev milght p'ld.it 0 tit,\ ill proj t tc o-0mpltl.1. 
iI-ht pi,ltellilttLtioll rlprt tol lull it, ttllI


10 p-'r( ,LtiHI-,IIWllHl' '' l'rO!10L'It '-,Itur'0,11(1 
"In hitpo ( tlt t ilig Iless t i l | l­iiLt'ii 'i , ils,. 

ges, It l Ih. Iilt'e ilrts'.,ili he Stipple­
illltL vitli ili ,-Of tit' prOpsitt I'IERI (Ior 
sIIilair iIMril) 11u tiI lh It l]li.RiI prigris, dia­
tui . 

j),"I.(jj.SI l,/i-lh. (11i.'il/ 

(~///\
mtls/'h'l I
 

I )tring tlnstrtitiOitl, pitthienls lilt issUes lrise 

ieSti\t(i With llltHIM tlil I- rtil ilhlil lleltl ill­
ttI LU'liltiuil. s kupt tl 111aL tll~UttL'
Ih ', "J2SutldIV 

Illiliillll Silie, illil.lgeillen Ilt Spekili­ltks to tii 
i,l,tlht'I'CIhitV.,hto r l\t'O 11,1Mv 01 tILtStV d is,­

n Itols II]!UCh Ofltlil' SLICS <obhhd'Ofittllllltlllt ,1s15-30)pt I,tllt Is possible'. It i,thIL litollto 

filal prtjUCt cost. 1111,1 dikei 1lisstis hi tOkeep aglillel itt llLI 
010 ,\ |night Ill't' 1rh 1\('dltLt-ki theLOl\'[',ll ill­

Pri'o~rte.s ictioln ctill- p-lt,oftl illnlal conllt project, ril llitln. 

.SiStir,g4 Of ColtrLCtiomll01 I,1prilahrilY hkildinlg.: 

oppos d tt higIiWl\ s ttrpt\\ter Iilh,1htOLiiI tho- Wit) rei d tIt ptuirt ilg, issties C01 hi' di\Vit'd 
itW all CLii il'(siltt 1 hI'it\\ .Itrt g'ess liSi- inllttIl nlt'l1 ir Cdtkt;tr'iti,: p,1st, pirt'SCil1, l I( Ill­
allY arlomit.s to abolutl 12-13 pr CLnlt st tili't. Jiit 11,1\ 1 nIre­ill th i i21 IPaSti rt Ilose \\hliCl L' 

PL'rCt'll[ CO'tlstr period. (C'lWlI,ti \ClitSul\'tCL~ hIirtVlft'Ct inIl!ln'1-9t ."It]k 11Of tilt' Ctitln n Oill , alitln 

prti'is', i tili, T(UisCtIlt Ott tili' rulst ned Ithi'ir V i Cl irtictittl pitil t 

P lC ilt,11, 110llltii p trugr le iLVI g hi Wl 0ll, illlnUlgtlllt'lCi 1 alltt01 

o 1i ill t ti'Ct iYAtWConl slis .1t lit ii itis i Of lln l iltiiii ltl1 ti ,, Onl IL' 
[PrOgr,,sS Liurhlg theVIl tOt,--hhrt tIil' ttulil InllhI'r ~tl'lhgi lt, 01 prtl " ,-

0Ct liint,shltld Nlitlr \aiialiOIS Ir11ill11CIint'al. 

iepOttrt2'ii. illiS ,ltCtill is 

irLint tiil. it rtiel t,1n itl l 

et 11 , i , InelltM' 
.
 

P~'lrogress of Il Ctrihtilln prOjVt, ShtOLld ,_osel\y follow "Y'"cur.llOSIRI~n iriornl 


?3 '3 '3 
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rese-n,,Tt and fture ssllt,, Iost I' cI,,lh' iLIn-
tiftid as soon aS thex .1eco1me exident. K1p1trt,, 
shoLild contain a cOlnCiSL deCiiJt theCear, o ( 
prob len a1Iid its likel ettect on itImpleitrent,ItoH, 
whether it be in ternS O61tine r l\',a C ,t. ilhe 
architeci in charge,, of iitple.intaltioni Shoul con-
fer with the co1tr,ICtOr al andv OItIS whO it aV 
he int tvoeid ill or afecteCd bv tihe isSue.I lhe arclhi-
tlect Stlo1 I tlien list all pI)tSsibie S 'UtiOnS to tlie 

Quality Control 

Perhaps tie ,, st i lipi ttalit t,],,et to be coll-
sidie red iuring tie iiIllL'iii eti tatiO of a projed i!; 
that Of sa feguii a Idillg tie \ Ie,"'s iii\ estment b" 
assuring that ji al i txVitate:ia Is and wtrkiianship 
are Used iii costruction. 

V/O'Vtmrklafnhi, t 

(Itth I 'Iftihe qutatlity of ,\',wtkm .,iship is L0ine 
miainlV thrltUgh sIIpL'rx isitti. I)epemiding ol tlhe 
si/ie ai d it ti piject, sipLrxiio aiCOpe of 
projLct cait tel i ri frtt On to 20t' ,isoiIs Or ,It) 
ile1-0 ill SttIpe cal c,tsS. Q2ualit ofa i-

slipL L'epL'LI s htt xilv oi tit' getOg rh It ica I Ita-
ltio (If tilt' pr ji', t aS \('l as the tritilniltg rLcei x 

Managing and Administrating the Project 

probleti \itlh a best i"'t nlt, 11holov tlt' iiil 
FleIreit,ltl oI ight he t ,c1t1, hOtl i il tiutu and 

or,1v, 11 a,h 1ltil. Fiinll,,lx, l oi llen, ai­
tiots ShOU nI ' Ihat Shouldheiitde aS to til' action 
he0tIken to te-t t\i e tie iSS Lie. .IaniL, ent it wi l 
then be appriSed of all prlOlezs, their it0sSible 
So!lItiol, , aiI the ,1ion recII itnteid id bx the ar­
ciiteCt. itIh this iforniatin, a final decision cat 
he nadii e bx ntaItanitn 

genera lIV attrac better qualified wlrkers. This is 
LIIe prtl tilt lie Ihighler pax available i cities 
, mid aIISO to iI moe ,attracti xe labori market. RutralI 
areas, nl0rm1V retain nlIV a few qualified jour­
nex,'neii Wvihotfteit areV eiltpIyeVd ill the agrickil­
tural sector i Lirilrig grti- vilig ,,,as~lls ,IIId Ii 
seek ctmIstuctltiOn lwi-k ,11ring; Cif-pealk periods 
In rural are, s e\tl,l carIt itu,Si te tkett inilersee 
inig tlhe Liaity Of tx'trkntaship. 

Iie laboI or w irkmaiship Iised to Pieipre and 
i istll materials is a citical factor tha' needs a­
iMvosrknmit i t Lv ,rv jotb s te. For ex­Cltst,11)t ,til 
ample, tiarlv ,il pruojects invOl'e the Use Of 

I illfOLircei ,.tincretl',te 10 SOi L I, . Tile IifSi' Of 
by pirSIi-tmel iii ac of tile cotnstrCtio tIraLidLS.this ateLriltI reL] Lir's 1t0re sitpe'rVisory attention 
I'rtj'cts heiig cLtStrlicti' ill 0r tear large Citi's tIatit ,ix\ Ltlhor 1itatlial eitL'riltg the pri'ct. AI­

11/',, ,11-1',1 ll t ' p11 bM 

til13 . ... p .- - .... 
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thOugh Most facttries pitOdiicllog rein ftIrci ng steel 111a0,i, howe'tr, that lllatTlil MucIh as mi cks, 
have their own methods itOlialitV control, row sttl,,aLI icn It Ci11nirt or Sl,.Llltl not he't'ested it 
and where thi's material inll tile ill Iis as tlheiris placed te'Cllllllli eI'so CIhIrge lotlits to 
or beam can sTriously afftct its strength. Simi- tlihllitV. It il ' t' titt mti'1 atuialS is ireluil , it 
larlv, concrete is a mi'.turi' Of trtdtlt'trmlinit'd shouldt het titl , \ alliotlcpcmrdtrLt labrator Or 
qlualntities Of stone, Cnd, i, cial l,1ahOorii'S app11\ Ct gotct'il nt,,allLer that b% gO\ IiL'rlt. 
produces a certain beVal'ilg tall nlltralia!h ,antlards uS­capicit"V. Varying tilt'AI1 tlnilili 
prlopol'tiolns (ot an1y 0o10 of lesi' narterialS Caln lablih'il, r h " Otthtrbi\ gt0\ i'rIllillI'lt M)ollt' 
easily invalidate the desigii 01'gththe L tlualit ii agtncx , A LCcIabi', to thestr o f -ctLi, ll ai1r1 

CLIIrillg COllCl''t' iProduct. I'lop 1er it tIl' isalso il- IlatioilalIcOtIItrtlctitl 'trt. 
portatnt. Cuiring is tilre CeSS to dcla'V tl'PrtO used 

'l ti 'tl1Clot't' tilt h silntldevaiporation of llloistlr e I. t' All iateria Is inst]M iniill me rrc itWnr be 
first 28 dita's l that is not eLtlal in iuiality tt tIlOs' inlit pitLi ring. CoiCIt't.t thai wet'tdtscribed 
properly ctlred a gei tsig tecliClal spec ifica tiiris secton of lie bild inri,It,sL'SpereCt'lltal its ilt' 
strength, thereb rilicllCillg canpacit\.\ dOCirlneirts. If re a, l, malt' ,1ls should he ap.its final l0a 

p'-O'e I' tilt' proipe r ault Iitite'Well inadL , ifV 1ie 
It is tIhe respOn ibilitV O tilt (1rcogi mneer tcliC . certa iil hearCliteCt teilr d t(lti They\ tlus ap­
in clarge of s r isiou to uethat biIt l- Prit t d L ''t Lt'lg install id. I ) Ia elctingtrs co ti 
for ai to the techiical speciticatiitns alrid other coli- Is ,fre fllallsta ilaVSmatel'riak ' lt i SS 01 illnin\­
tract fL'I'IIS. ittOllnistrcllt llllOt plI hracfttr". sl tlll dIcitlt' e\actl]iie'cisii c clitiOllIe ri ntaftil). (i 
effectiVe'l\y managed the making il fit lintirM architects which \nnati-ria Is C' 	itend Ill(' 1ii Hain 
Ollc'innnl[lve visits to tle work sit. 	 301iavs a tter heaimig aw\artle' a COltict. NI,1anv 

tili's ci p,11alii's sItOj) 1pOtrIlld sctkirg lorer 
pric for itM 'riall 	 e's iiateriaS. Sitlpiig fu wi'r prici s 
after thu aWaril Of a Ciittlh'ct d'la \s tilllt'l VCi. -

Il Morst casi's, t' p hvsicalI test inrg of iriViral meridi'rnCVn'it tt VOrk anid Slh i Ie a\r it]ed ­

materialIs is 1tit as impirtarla as i isir rinrg that i tssiht'. 

materials are p',,pirl, insftalled. Thie ijui,iitv Of
 
matieriaIs is isi al lci tr l l~i il tit' thctor ' I lIOW i kll\ w hich iia,firial tilt'
iL, s1t1C 	 coll­
w 'hre flilt' materials aIri ' ad .I his iti's not 	 shlltiOl t-0111pa11\l a ticiparti'S flis'l for ahilg 

Ind nitt'jl ;1Ii 'll tl r , , I i It"i in11h ' i, t '.: ch In I' -;', 'I ll, 1i ,lt 

• :I, .' ,
Jigi

.... €,.. 
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14 
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,i ,,ltees tlhat tit' contractor Iw ill tIIic a1V ilLacind O 
not s;ubstitlute niateri.iIs oice tl, Y haV'e been Il- I I 'jct is ,. ':1p leed anilLi ii nll 'cCept,lble. 
proved? 

I adiLiontt le. Of certain nateriaS being 
sho'u.ald Of the for it becti J 

project? V\hat g riinted IitLerah' ci.n on f,,iltin lthe 

sapesofI ilatriais planned LIt be lii Tished IpPri'VAI haS 11La11mOst 
used sllOuld be submittcd tO Ille archituCo hr his standard praciice fLt arclltic-Lts 10etlV:uir,' t11e ,:Ol­
writtel apploval prior to purlase niIeLIverv t I mdeld tractorlto CoSlvlc ali, ci L1In, sectionl 
to the job site. In siJme a:,Ists ,1111)s .1e nuot of flor, wind. , or other installitiim at tileitjii 

i ta]0able. 1aiii 1pub- .ite. o Lisp lay ing ina ter: aIs thdt havethee caetS, Ctiiirers II adidi 
Iiled techn ial i ll tle t11 i- ah1'ea+'1V beenl IOII)I aCCeptble, li; metlild ofo riatr in011116ht brO 
clhLi res anil painllphlVt Shoii be su bmInitted tO tile Iprisen tat0l ilsO ihnilicateS the quLialityv of work­
architect for aprii 1a1. delierdli 0ha I the111 nihtiriattht inanhi Will . ,.expe.,cttd ftIl nt iri' pItoj­
tLie lob site cant t10i he cieckeil ,gaillst the litera- ct. 
Ture thll,t was foiini aCCetptable. SaIlipeS Ili 

Changes and Modifications to Scope of Work 
No matter hom Well a projct is designediir how CIaiigCs or modificatiois in scope are requested 
111iC dicilial 110, gOme illtO p1 a, .1iig, cl anges througi cha nge orde rs, \Iiicli describe I work 
iitll'illg ciliiSt rtctionl a' ineit,'b. Chilnges Ill LVio be ioiin iini authiri/eihe cilltractor to modify 
b as Siin plie as ]i'iiC,Liillg aIdoor ir elctrical Oit- Lile scopi' aidlterms of the con tract. A request to 
lit. Or hiev 11iV iiil'iilVL a griltir scope. maike ciangi's Cill hi' ilitiILil [i) aIulit iIlnIgenlLt, 
i0ir i'\,1inpIt', ma1,1,gL'il 'it mav deciil' that a tileccontr',ctor iniiiig tile work, Or ihe ,architict. 
buihling shiuI i' ciiia'geil ,IcC'0iIImudaOLI'a This ilitiatimi is ntthing nli thaii a iescription 
ItIX r' iga 0llt i'a riii' r 'isigtI. .glChngi's ill of 'thework di'sil' i. If1IiIdn gL'InItl t r tili' a1'cli­
111,Ivt'rage' coilstr|ctiun r uI',ject J1 aVitnllt Of tie rtiutitsL, tii' bilder isnormlly tiL'Ctis tie iinitiator 
tLi 1 -3t1 pi'rcent Of the origi nil coiltLra.ct prici. 'Ihis askti f10r" a1i ilt i i L' I tLie finalof cist lii 10W 
Ptrc.'iltl,gi eCIiidis i icri'aS(s ill p rice ii ii' Li cOMp1ition date of tili prioject Will bi affictel. If 
gO\ rniiinlt autliritaLions s a rt'sulit Of iiflatioi. tie b itlr is ile origina tor if tii request, tile 

ciuSt ai iiiLili r,:qtiired to complte the wiork is 

i , 

uuitI l ' l IMi111 tu ' utiltil.110 111,10 

1 it111Lp.,..':I timIu;11d,b"01 i. uu/ii/."Wd ., )-. -
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generally included as a part Of tiltLrqLiii's.
\e-

meiibir, thiearcllitct as iuti'ri CItir Sihitlt 110 

al agirn.tnt in­
clidilg prepat-ratit MnILJiprwiial Of lianlgi' 
il iVL iill phases Of I'rOjcI1n1r, 

o~rders. 

Depeidn g ol th co ni.est, tih'pip!\ itVof tle rle 

'ntire pr'CeSS of ripa og . ord Mi
1rilL' a ,111e a' 
formllizing the corltract l iOditi atio ca l~i'alln ke 
1roml a feW Iiavs iliLAvin vI'i'ks or niliot Is. I liTe 
notto, "the pICr, in adiit in tosilr the better," 
perfainitg to tile -Nil'gn tt' fuIacilities, is cLr-
tairn ill thicast miifdifi-lvap[plicabl,' 'I, Clia il's ior 
cationls ivhile,co.s rfti is ii1Llt'IrlW 

&t iltilt I' cost i-ha 'ii lordes 

ItshulOldI bi ti piln tI Iii to ,a ,,grnLenrrnhlV i fir t 
that .'\cept illI 0un no ,\tia %\orkshiIOLrhIrot' stiiat 


Li'Coiiu riu1CrCcl'bV tl' iithoui
butilde'r first ItU'h'r­
ilinillgthe Crr of stich work. C)n v iil sifiations 
ftrI cal bt' dIiIliId as '\iatliaiv ci reCin-

siiC's is itpIriniSSiti tor (rOnii110' \'Ivwrk 
WithOeifist iStblishilrg the' Ct t.I\hraiOrdirlar\rir 
ci rcIuIst n,)ru's Ct, thi t'udigi'rier-i'II.ui''li ci's at 
irr Mihl L ilarg'ir til' i's of rccu pailtsli\ 'iktir,, 
Of fh 4aitlitv, or ur pijsll ilii \i'othe. linity. 
Also, it a sittl fion arisi's thatinri i fc,} er thel ,nn 
stabilitV Of tilt IJeitiiv rir 01itlet suirrriudirig acili-
tit's, tit S, iii ,l I b C i t '.aI.g ' iOiS t il i' ger,iC 

' 

be
 
LIjioiti'i.
 
hlllp-rnllll alnr t fortlt' Irridific,rii SiIldIhI 


irttt IS 
ei''~io~lal, cost,, three altrlati\0 Meithod, ar., 
In aIdlitirn 1o thesie t\lVr StiMiIald. for 

Si:-ntllni', i ptitiV' bidiig,e:dc01in voirk by, 
,Ldrinistr'atii n, a atIII'i/.ria! iil Itirpui 'orm tile 

-v..irktll0 C tist -pluS basis. NOiIn Oifthesi 11"ri'rc­

i mInh.d 1 0i1lr ciretCIII st,o.CtS.11,11 


C0onipet iiV', hitdi ig, \Vierb cimpaniesi'ther 
are ,lli ivedi to pruitiL,tltatiiS lor the iniLdifi­
cafion in' traiwork, shuuihrhe iuriaClItV, With 
'\tICtlli' cauitilh.there is alv,avs flh' risk that thi 
MailaCrIitlr,lCir Will nt he lt' lirivst nir flt' 

most cnMii ini , t bittr. Illfiat CaS therei is lt' 
lii.tlilOn 01dliht ingfir illIlnt'eCtlalli' S 

WOTrkirig il the' saint' pIruld alra. (onlict is sUir 
to ll'isi'. 

Work pVrfiriuid [y adlinimustrliiiti'l, ivhIut'V tlt, 
sirpt'rvisiilg artlit.iec On task f siIb­fak's fh 
oiiirlctill.g \,riiOurs iliVisiris ii befh' wirk fir 
11.4irliir'il, is V\en n+,'involvetI Jii M n diril­

plt', than cuImifiti\ biting.I lII', ill aWdiiiol 
fl i\orkinrki ,at llit' srIle' rtf'i'tt'.as the' 11u', 
Crirlt;,Ctlr', tler bhe0IrganIi/tIiriles in11st aln 
1i1iigi' I i lit' 1eLihitic. IPOvrOItts ,rls l sf ,be 
imillilincnd. Ilt' t'\Ir 6olW irvir\lvt' in tle' nail­

,Iiii 0 f riOj'1 a 1h1'confliCt'- thaitaretile' , t, 

IllfI,'SCasi's il, .[rf/i f ii' lik to irist' ill tli cuii (it tie ivoirk m akt' tiis.i lviirk I l b1 ,hi' .1 in ir 
Wilhviirint e.iv ,atI flit' .,tcaieulr.i,'i ,air. iritliLTI a very pior alteIrati\,'. 

lt' crst ot inildiiciti iis fi th ,cript' if vr Wonrrk C1init (n a crist-pi irs INb i, is the ot ,lh'ac­\irk is 
IISr,IttV catc ll,iill t billV, ' of tivir siJll m'lr ti\ ' t' a '. tiitl 'lriilll'Iri if ilt' , li I l 
net hints: billsrif Lilianilrti's iir mrarket pric's. 

W it' i 01 iria1,]g ciiiltra'Cs Sigirtl111r. iV'ri' isirig 

bills If,illiltiti.'s, IiuLidiLicnti'ill Ltriss ,Ir eiSV fo 
Calelalte ,l tlis ta s,,t'le ti.h.IT irs pai agred 
11nit peit's fo rflh actLial iat rutlitv of i ork i'Lr-

cu ,racti,rrluiliniris CCi,ip:,' lr Illirir,rials rod 
11b0r antI ri','islitsth'se fi flit' rchifVCt fur \i 

a pIi v, flit'icitirn. (.1O ,c fd, .tI irae fu's pl'­

viOLislv'V dg Ci,-p1p.,( ir01' ,'is aiLILcI 
fir profit ,arid Mr0'terhlur. l ahlitiimaAltIlOii 
work is i iii i iayeilicati tinif nrateriaIs aitd 

fOi'riit'iI . lit' si1lit' p ri ssI'OaS,bhCa it ih .,tillldl' , is 11i) Ci.i cI liiW''rrC i i, laIlr tilr liCt Iabr iilCes 
ilie tl\, since ill,1101r is that ii the p),rint' conitnractor. licist -if iIriOlificfliOnis if te Ill 'ferirJS in' 
ill t ieiiit1ifictiII i V elit' si iii' tn ii ­
patnl ill fh ' nrigiruul C,nrac. IJlIi\vier, irtLuli 
flit' malkll..'riaiIsfnu' iris ii iurncess ,1\.urnl' ar-v fir i 
thosL 0igiri,11llv itt.Il, flte ctntrrtctOIr lll-st 
par1t' ar10thl'r ..ttatiill Lusilg fal- iruirkit p'rics (if1


ia tri ,IspLis ciirgts fiiir 1,aburr, p rlit, and \ir­
hitad. 

If ilieuriginal cioihract iv& ,igitI for ,asingle 
lIIiip-'l 111ii Ihure ii0 basea11.1111 , i.,nirnr1aI1V 
frrriu Whliclu tlet, rt tl.' ndilntficiir al h,ecros cr 
.stiMIfd. Ill fl 'nr tIr shli mi pI'-this case thit 

tInt'rgt'ncV. sihl1liuI s p C,, ail ill theiilli ab­
tict' if hilts if Lifilitites ir failr maurket pricing 

,ir1s i,tsrrib,il aIhiMC, a stirsli I. lliiot is Coll­
Si'litili 
ig'' ." 

L)n 'illil 


iOSt ,p,-dippnil'ii,It' 111lls if p'rfrr0111­

vtirk. 

I~ n'.vl 'iiii inl i i cmijf +finnl tinnl' 

IsIMlajir Cm,rhrurctitn prjilets ,iii' lVu rivur 
C 'it LI within the tilltL' igl'l urpir t11lilt] 
specified iil fit'erinitrat. r\tlluinglt fl I't'rrrrs Ofi 
flit' crnhI'act rru. diVIly pirariitpi,,uitics h0 bf[' 

pu ' a,1 fll01'f ,,..uilific,1iiOilIll'',,1a1i11t lt'l1,vs, 'tlvhlihil Cost iSli 10u lt i flit' CrrlII'Ct Or f0r si1111 
ursirig failr imiarket p rices ufmaterialas aind I rt'- ttlL'S 11i0V be iLstili,bte, [11'ihri' ,Vgalligtilt­
silrabIt amii01ut for Iihbii, plrfif, aif rie.irlueni.pell,ltvclirse.A 
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Probably four of the most coinmilll LcISeS ftl 
del'lis ill p'jeCtCI inIptIIInenI~tiOl ar1' increases tI' 
clliliges in project scripi', inItinmnt WtvaMItiT, 
delay's ill receiving ma teriaIs, id failliC of suh 
cotlractors to pertnirill ill a tilty 1n111ner. 1II' 

first tI\\ may"e Lidetell ist ilicat io. o, a1 \-
tensioln of time itl 1ith1u1t pRIo id tile, arepenal' v I 
adetjLatel' suihstanu titd. C(introl of the lalter 
tw\o, however, shtillL he l\ithllt' the full a1itlioritV 
of the pr'iIe Coltl',aIIOl'. )telaV's aS . rCSlit Of 
eitle'r or btlh Sltiluld subject til iti actor ti 
sanctilns. 

llh cOinstriCtitln Cliltr'itct slidIli make provision 
for dila s as a, isutIf flir' ill ljVure-ct lditiOlsii 
that are b'Vtild 11l\'1me's t iltrtil. TIhis Ci ti'gtirv 
ilCIliuits ea rthlqiuakes, fIltiids, stoni ii,1lagO, Ci\ i 
strifi, Mid similar occiurt'nces. It is impossible tti 
predict or cotiltIract tile tela\s caused by fiirce 

Payments to Contractors 

COulst reCtIil Ctillpilii's .IitilId rccii\ pi' riTiidic 
pl.nlll ts as wI irk progresses. IheY sh 01ld1. not be 
i\pitCttl tO Iill, llCi' COlnstILlttiO I Costs th'iilst yes. 

"I'he 11v Otf Lii nh'it'-; a.t0hiri/t',s a nil v 
L'\ '[I I'Vet ir'' tih c'list mnttIl i'l ,paliisreeeivi 

ao iatValCe hi01ftin' \I irk is ht'giiii. iIi, aImlllit 

canivtl l\, fr'oml 20-30 pieceIt Of th' \ali, Of tiit' 
total Colltra0t. AdLInV,1CS, gi\ t1n,W1'h01n SlIUuld -I' 

bLetivs hi' Iiia til'\ gti, iaiitecid by IOiiiL' f*'ill oif 
et'p a hti suiret . 

\tlime's s11tltd he gi\tii li1' IvWith tiie stipidi-
tin tilt tit' li he tl: t ieL purhi se iiaMtt'riis 
or to stur Iri ' SlbCtih'iaLs thaiit .11Iit'I t 

Ial,l til'r. Thlirt ir,h ihiit il illt' dt-,IV is cl t ­

trihbit,le1tto tor1W Ii0jt'ul't', clst Rictiin cOImpi-
Ilitr n1it pCIldli /t'id. 

It sliitilh beiIOttd Hat the imIptosition ot Salnc­
t in ag,lillst eOulta',L rs', io t\TV i','. Ill 
itevelOipinog Conunt rieS Iess thal ll,-1alf11 of tile 
proii't'OsLI ftenriig del a\s ha\0 had PiVnll tit's iinl-
ptIi'd aa ils tilt' prilil' tntt,r. 

A dhitii\ juitiriiat ctiiitaiiing a log OIttill' W\eathi, 
number of torkers. lI teril deliviries, and 
titI'TS Mid bSr\'atitiIls (if )liillitect anid tilt' 
ctlltrictOlr slliild hle kept it til ' jo itt. TIle jtlti'­
111shtitild be siglii'd by lVp reselt,atiVits of the ar-
ClliteC Id i tile Collfl', tiir at tile clnd 01' Cch da'. 
In this W,1\ tIlit, is a per leo,t reCtOrd tIf even\ts 
during Ilt' eIltire p'rioid Of coullrlctitill. 

linig piriod (tlllnp-soiii contrac s). Bills for addi­
tional work tIhat iis 11ill a pp rtie'tTd Ihrough 
CI aliV 01'd"ir 1'ar paid IiplI'lt V fl irmll a1t1rlllI 

bilinlgs or a1V, ilCOIirpOiratidill regular billings as 
,i\l aliltitnt Imal iCii ,,isi' Iir( tee'resi 's t I trigiinll 

contlact ai1oln1t. 

i i:l al pJYvMt'M 10llte COnlracttt', tlth, II 10 er01­

,CIlt 0t i' Clllral 1111Olllit pIis 1, V a pr'itLd 
iiiidif(ti l S, is itie hliiii all tile COlhitact COIdi­
tins iav'e bei ftilfitllt. 0ne lif the eOilditiOlis for 
finlmi ip,vint l Sliltti he that tile ownei'r is 
sitisfidt tli,lt hilIt flir the illiti'ri,ilS and labor 
iiiCOi irpOira ti'd into lilt' \\ork 1l1\V 11t0 paid. Iiis 

st,1i tilt' wvolrk. IPrior to being ii\ n thi' atiVli1i' , CL ittiliiOll \,lit's tiL'p intii] ig ii htii'e'lililr\. Ill 
colntractolrs's1ll1lid ebenipIireit Ii peLit.'nt tli tit 
'chilect for his ,pproival i list lof materials (indi-

cating both tIanltittv alid Clt th i t,\eyp O it' 
tIo po rchie With tilet ai iiV'\(tlh iSC tIIt'ri is 

ihe 'risk th.it lh' li IeI\ 'r be Used ill thefltd ill 

prljC: t thiChi thi'r inltLtitdd. Note 0tii thit' 
,a11110111t gi\t aa it sit'v het0i IdVClCi'' COtld "a t 

ill tit COlI',ill irs profit and pt'hiips (veli a por-
ioi (If his OVtIrhit,ld. 

('iiitirhletiOln ciiiipiilies p'iLTidica llv prt'st'iit bills 

10r i1,1i1t'riaits,ulii labor that i.,,' ibeVniliuir­
pOrltLd ilO th priiteL N liriiillt lv StCtI hills in' 

pripr,1tI (ii a niiiimittivhsis flul wrik tli' tip, toi 
tili' list ILIy (Iftilt' PrtviOtlS iiioiii. I)t'pt'nding Oil 
tilet i'\' 01lC'tl*h,Itl, billinlg, c.:, -bI~ s l (ill 1nd Vt, 1 
Int'JSUIllIt0lIt O til eilt' ldit'idu I tllnl1 Itnt n S ullh 

Is \'ills Mid fillrs (hill of qulntitieis tpi' coli-

lracts I 0r' i a ii t ma1 t f the pt'r't'nlt of tilt' 
ttli ctltraL lill tiriilg tile hil-0l't ptlllli 

iiil'st ilvtlopinig Cllitn1's such a relitlillit, lil is 

ntl vi't rltuilnt' Sint' tlv, Stio ]ilit i t'niit stpiii'rs 
aid stIbC t rOie , irItOIi pt , a a lglilst 1iiiI ,Ci' 
i iiiplt ttid f,lcilit * . "i t't it'rs il l isiC Cititll'it's 

c011111 Ittg,ilivY reel ,uraiiitii tihat his b'en ill­
staIlled hutlolt paMl 11r. is, svtIIl is like]X' to 
ChIIlg ill tilit'. \Itlloh tgll t illi\ I r'ttlircnlminit, 

it is strongly' r-li ii'iiit tlm I1,I IelIasi be re­
titd froiii al1initeridis Stlipliers u, WliiIs sob-

COIltreCtlil'S 1tliri' fimli pilli'int is mIade il lilt' 

pihll, cOltrilicr. 

A11im'Ii'tliitt utuii t''hliitt 

:\s 1 firtit'r glirinllIt Of atisftiO'\ pe'ftl'­
n11llt1C,, it is,goo II',lt to W\ithholld ,0 Portionl ofprc iC 
t'd h 1,1 ltll Illll t t i te OtltI',!1_tOI'. M tilt"IS 

iinilgtel"tIlt teis iHi Ibis p lice, iildl fiilintei,I 

strailli til'ht ilder. I IOlV'y'u, lihe st, I i l tie 
bilti'r is ntllhing cllpart t Illvii strlhl that will 
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be pot on' nranilgenint if tilt, buililier decl reis 
Lankrult0tcv i .1,ndolnS the it'l'j0C. 

It is likely th t tiring c nst rl'ct iol 0Lth re1 ' ill lie 
times ivhlwl thi' btildl'r will beg 0id pIeid With 
I111alagi'iiielt to nma ke aId ',111, a' 1mI. tIs ,lillst 

w\\hat is owVd ill tile oer Ill cont',ICt. If tlhTri 
could hi one' woilr Ot iv,1inig to i ,111,1\,llgtemitI'-
galrding IdIaiIcV l1,i ' ii'nIt, for work noit 
ctiMpliLed it would be, "Pay only for work 
done-never make advance payments except 
against 100 percent guiarantee." Ilere is ii'arlv 
.ilwOvs I Wide gap h,.Iteri p',rt)misi's ndripi'r­
forniinct'. 

EVn itf 1 htI ihIIr Lfni slleis aIni i i'\I cd bl.' 
giraliri.Lt if 'ert r'l1,1nce Oin I pr'Oj-(I' s ,ltistlaclt r\' 
ict, it is 'isi' to With ol i ,i dditi tiII 11i1l1ti1t 
Irtm el.,lcI 0 the'partilla P,'i's ri ,iitIs ie 
work prOgri.si'S. Ihis 1liii01itlit 1tiLld 'e ill tlie 

range ,ffiVe toti 10 ltprctlIt Of eildc p,1VlIIlilt. .\s 

sitin IS tit' cOn:tlIl'tiOlI Iil , d lnct', 1J ,Lti t 5.0 
pi'rCI'nt alid if tlii' iilt ir is pi'r Iriri g SitiSfL C-
torilV, t1ne-1ld I1 tet L' ,1iitl rt'Li neil St lillt' sit i 
cal'i b' rilelSeL Li IVi l h.,r. .\ft ir thisiCih [1Oiiit 
Ol' 1 f of th .i iii I 111iLIt l tlLt be, 1 ­
raine~d trom va,,ch ,111011lt (2.; to :;.0 P\'rceL-1t), 

Ill CalS's i lt'e ,111dV,lic' A'1.1ldl i' LI ,tI COIIIIIIC-

tor iti tn C rcicliot, pro'i\i iOll ,hOtild be ill-ii't r.t 
c][IdL.'d. ill file COllll',ICt k\\ he0'1VI[\ 111,111,1'L'11101ll[ |.,Ill 

,imorti/v 	 tiil' dVilc0'. Alth igh tIlt' Il\ Ciii,' V 
he glill ,Iliteitd,it Still iSd,llgiertOil t i'Ilt,ls' hLl' 
Illollie:- %\,iithout0 SIVICilit'd 11,11Ito R-I'Ltllthe 
,at Some Pllll lt 11001Vrt the. linl l l llellt is I11,11.LC to 

Lii' conLtracttr. 

'ilit'e ar' LtilI s..cin'li,-OtsLinc ii t ' Lildlrices'I",dV1lO, 

hIle l -1.ntisld With VcCClleilr reslts. 11t first in­
V'it'es gi\ iig ,ii tI\,Ice 111d nolt paying tilt, iton-

tracttr for lid tri d Iieslit VrtL aid silisfactoriI' 
storedIt theit' oh Site. Il this cisi' ldIliii'le',iiice 
sliU hi be 10irti/tL Mt'rLiti' li'e O tlit' COitiCt. 
Care shOUlll! bet tt s-i' th'tst Iit' enir' ldt-
taci is progrSssiVtlv rec\ tri pri t c mplih.'-
tl Of filet'OjiCt. Il'eScC( d ,CL'1,,1 i..,l0 e-

tlhait 111 i 'vIis JI'etii tgi ill it , tlati 
Mtrt is big MiL.'I,to tile c nlractoi fior bilding 
rniLteriarls sitis'fctiriI' StO i' d ltit' j,.ibi SiLt'. Ill 
this case, malngelnrt'r'it slitiUld iilhhold 1. 
,a1i1otllit froll icli paV\'lI1 lt to tilt' i L'ItaIId i Ii 

ensu re totl aIrt nti/,Iti ll Of tilt haMC ' li ti 
tini' thi' p 'tiject is 5i I liertit complete. The 

anii, 	 IkO hatIpiV-

('n p rojict s we'ltre CiherIt lT 'sht' int'lit itt O di11­
ortiz,tioll iMvdt[i't'nisd, i't'pit)IlIll, k 'icIktFi 
ha\C nlot '1|11C,u1,.ti11,\(' had filia difli­to kidfl 

cult t'. (il]\'I ht'])ii C i i , li" \\ret ,i 'aeat 'llii li­
,11r 1 nnc iI ifi ult\ did eitheLr o f tle s\Stems 

COdsi pr1'0h lLS. Ill tilte(' Cr', s 1.1g'iI 'n L'­111,111g t 
illi nieedid' tio t igl , pitlit L tlir ii't-

I1hl t b ' elltl'ilr tlh,lt tle hiltlti'dr did [lot rictiti' 
pivY1miit bi'l i ln' i tile wiOrk.doiil 

Coot'1'11nt'u toi5 t illo''ast'ts i1It'ilt,
 
illlp/h'!lI ftl iolt
 

COlls'tr CtiOll CtItl',I/cts ill Illo st ti'e]'ltipillg Cirlln­
trie.s hl\',I' IltniwiiOnl WheretV file ori,;il,l 

unit prices c,1 i' inc le'seid Or dlcrO.Isi il lin' 
tWith \ 11t'ditll' ; in Oit)el'1iii.llt-,I av ltLl ill­

cr',l 1's ,isi's il lilt' ridrkt't cost lahI1ir" dec of 
Jdl cirLaii ll siC iLi'ri ,IS '.ich as cnle1t, inii­

mrcinig steel. !Arit'L1,1I steel, p'ttlt nlll rIl' tLctS, 
,Mid v.Old.. I CIi itlitr\, p rI ih.i l as itst it"'ii ,ld­

jIl ini t to.l'nImli l,u.10't'111S l 'i ,e1. 1 is . t't'\r 
si inphIi' i\ ' ,h.I',thlt i',,s t,kii ItWi i a ret'­
nt'lit hit W Cl0 Ii,' \h iriI Bank aitd NI' \it'l (l.CULt'r­
iia\ aci Agriellit-L). lit- ormili Sli % howIit-

1Clt ,iCt ,si'., l, iric I l i i' , i I das , tilt' rt ject 
lqt l'hs... Ot.ther 11odel, , ,11V I,IlJiI' l tHIM fllc-

LtilOitil iiiiild' prini'iples lit 'iiiliie ,NIVni'nlt 
hLI",Illtlitri,' Ll ilclR .sCSill Cl'tiin l ilniiCOiStl'iCtl 

111,1 lis111dil,I Lui.' 0lt-il.t1 it i Ill'[is tiliHA't r 
I l'O I.C~h-LISLI,Il II hOS,.C 12 moOf t .- k' .S- d\1I1HI s 

]lt i0mall\'i make pro'isi oh for price adjust­
I11'ilts. 

I I 	 II 11 II. 
() + (I - + . + (' I -Ill i--

II II .rWI II 

Key to terms in adjostiieilt forirula: 

= pircent cost (A)tljtistnent for the 
period being arilyzed 

A, i?,C ..... N = percent infltence that each of 
tii' basic ctmponents of the project has 

OSSMSol thel total project 

A = machinery a11d ciistrtctiOii 
eqripiii'it 

1 = la ,tir 
= aLterials 

N = iniptt ''" 

,A + B f - ... + N = it)t 
IT /l= 	 i tfmachiner', aid ccdiC's nstrtrctibl 

,dii'diitgi ilLI 1 i ii 'ict'i d X1 adItC' nIIId (1,IL ip ntII a Iplic blV' to th' c ltr,l t 
al.so bitug plid for 'tIritd iiiaLaIs t',rrdirts 0 aid Liii' iiheLi off dilist menLt, 
eirlier amtirtizaLtion of th' ,idtvance. reSieLiCti,.lV 

Li, I.T = 	 indices of (I.),lbor applicable to the 
corltract daLte and the dLate ' t ,dijust­
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n.nt, respectivel'v 
All, All'= indices ot (.Maist(ctitin I),iti'ril,ktI 

,aplplicabl,.,to, tI't, ,.Ontr*,tt L,ltt, 11-1 tit I 

iiatI 01 .id lit hunt, rus,,,-t,-ti\ clv 

I1. It = Of (I)ii|tits l'illdiCk' "'V ait'licaicI, t 

contract d,ili'MinI til ditC Of adjnstiCIItt, 
rust-c tiVcl\ 

Valih it's .1 8, C, .. . . c\I ,tcril 1 d c1wI'\ aIh 
bidder ,indiclliitk iil tii, lt'hi.k of cost, that is 
SIibilittd With tlt hid. Indiclt' i,1ht 11in tht ad-
i1stniciit toHn'II r0 i d I-k one11Vt'II',s dlturiinti 
(If til' CCII .vtrnlllt or u thi'ttraI g\ nt ,,unCieus on0 t 

| rIOIlt, , iOI,,Il 01rgilni/,ii lns , u i t W ith tilt
 

Guarantees and Sureties 

N rnlalic, o\er tic lilt' (,t d lapri'ct tiiiir t\Yp, Ot 
gLItlanItI'S ari rVuiritid: bid gtII",ItI'I's, put'ro-
Iii,1alC i illll , ilarpaiiiV I ' ItL\ aICVs 
ti.,t till' cOltl',it Or c'Cci\.L,, iiIt i ill l ' 
gnaranltcs. Soic tl thliiC Iau0 ircitv1 k CCII 
iicntioni'd; itiw t\ i, i111 tii tiiir inipirthlncL, it is 

%t0rthWhli(',to iiniti~ii tlun a,1iii ill urn' iLctaiil. 
Ag,lin, biddini shiuld d-tiuInIIICI'its cii'arh 
SCiibt, tlt' I\ Ju, 'It anid nlrlit'sthatllaranttu 
w ill [It' Rui and thir limliits. Illiie lOf1011.s,i ,i'it t 
glarllit", op sii'tii.a cri'tili'd cliicck (i" ,hii 
' l0 thlt' stilutitid 111lnnt (I1 tilt' bond is ut'-1 

n l k tlltlel . 

Ilittiig ill dt,\ciuihlHig cinitit- siatlh lit's tip 
thu tiiancia,I i rsu',- lrn tt tilt' k t.inltli l ,ilp t' 

hnOiL'Cts arc usiulh htara\l'cti haiks.local 
S1nct\ IV\ is tii.it MCa,-.to ut hiigii. %\hilt.'p1itu4t.1-

CiItiiCsti'l ind(liis 'rX. I hist' iidic',s itiritln it ­
a , t' iiirkt \JIl IL1l , 1\ ,iil­', ,M.. 11-.it tunis, 

,%!I[L, 1h,,v il l tilt' , ,, tnt)\. 

I hi, IfirIota is I, riiidicill1 1pll dt It) aditjist th 

cost ot theit tirk rIlnaininig to IV donu it a -,'pilic 
tI)ilt in ti ic. \V is rlilt uct tork aIlhcad\ dio, Stcli 

lpri ,IdjIIstIILuIt.it thibi in , IV\\ jiild, it can
silvscull loW ,1n ldanici to thu Conthactor 

l-citicalt.r thu pznrcha, o lanil theirt niat, ria 

dclikerVvo lil' job situ, cii savC thu OILtr Stil­
t, litil cost iiI P'IV. us oii that port io of the work.
 

boi1d, at i) additioinal cost to tlt' iilStittt'. Th 
,iiioiint lutist1dcchopiig couilitl'ieiS aictnirc fiolr 


p plriTl i oI)lcci is IIsLIilhV ' iii' V huOv 111L] 

thi'rctor cI ntIiI11Otf ]]v p ri idt, thuillIIL-CcSSu"*V pro­
tVct in. It is riiciiinlCL that thu purt'iiiiaiI': 
b d I ,iai i ni1111i ('kill,t ] tt 11o ls. thiil 201 
itCt.lt i thl' cOln'atl i11n1ilt with a pupiod of 

%,aliditv Cteailto thu full inIplCIII'lit,itOii "uriuiid. 
cila boind will a1'lord coiiipilt21 percelnt 1i1 

rotLtiiII in i11ca 's, but cit- iCtll with Otti r 

gtariitL's aid iiiL'tliid.:, iaciiiinii illiiipiciiiVl,-
LatiOn, it Will II'bIttr l]uan hI is no)w rct'uirt'd 
ill s ulIL' COIlIllI'il'". 

It is iiiot illcilillilln lii find that iocal cuistoiiiIs, 
,nl ii Lugatl rlPi' ,iiiiiitS, sti|I latC tha t Coli-Vtx\ t 

tractors hi giVin an ad\iucto begiii tisntrtic­
tiiin. Ihs adui, ,iicriLti% t6V-31t[rPt,iit if 

ing 1 pr1OjmuctiOultr, til1 t,sil can , tiiaii1i,i tilu htII ciOH'ltlil pl'iCc ald is Usuiaiiv SOCI-ulld 
hlir'sihi, t tlhu buildr. Oiiutil.il lih 

ilrmt luliiid, 

l'[n id , th'i i 
u iiuici I ,.sc . 

Slutdu'lu lt' 't 

t"it t- limits high euoigh 

Iituputittiiil ,igilinst plit.itiil ti-

f ttfit't'c 

I lit uuali'l', that tilt' hiddt'r Will sigii a 
ctnllli't fl' illt lunt illO[Ipiiatihl' illIhiit' , , bid 

b1011d is rt'nLlirtt. Ilit'an ot lt it tilt' hill 1oni 
-\,1rlt,-, dt'ltlt'l inlg Oil tilt' LOIIUlth\, t%\t h1t iot I', I ,i
"

ci'ill btiiig lilt' itIrLn ,icup ,rt' aig . IIii' pi'-l t,i La 
ritd tit flidit (11a bid b0td ,hiiilt bcLIt'ttilU i 

Op ri c , i' t'li t'it\ilt iit' l i,, ig , .n it[ [nitItli(kI C,ull It, t,\tt'll ,d k' lilltllI ,ogrt'tllivntO1 

ti biddt i d As Is a COii-inldlugl,'lllgllgI. tiill 


rict ha, bTii signiti lilt' bid butld is rVlti,1 tit 


At lite signing (it tii' coltrict, a tIitIIliICC 
hlinIt is iuilistt b\ tili' buitlutr. Ihi, l lltt is tt 

Vst ip- that lt' pItjt*ct 'ill iitt, r,Coip tttI 
bYt' tI nractorir tit" te'l ilitv iSIing lilt' 

with aJbond 1i0tIhat tlt. ctatractir will 
rt pax t'it's' withiiilaniiiiti' tSigittd pritid. 

Itli' gi l iitt' 01' Illid tHIit thu co.I0it',t0ip' fuLr'­
ihislis ii at tilii,' Oif rucCi\iu'g tii'niiigiilllt ,11tlt' 

,dvaniic Shiiiild Ni' for10 ' tiit,I] IlItitlilt Of thit' Id­
xai.nt. 

Ailitil itttlt tflhltv5 

l ilhtiL ht' i ttr pfI) ni C. gtilaI, nti'tLVS is r4i2-
I i\ C'\ 1OLLttl"t ,lnt hI tLItI OL 11.ll\' IMrO­n S Il,Ot3 ' 

liilil't ilistititi' ,agaiist fiiiiiciiI os, it is highly 
uti i iI ' hiilt nidnligiit'illt -'t'ik St0l 1.lditiOinai 

s t. tli' Of i t tl i t' li' Ittiuil t l t Ih ctt­utd \tr 'l, - i t i t't tttilllIClt Of [lit' tColl­

1l.. lIlthutcitltraltr utliIIli1n~t tl'itt~illg 

li i L' ls tltli silt' sliilldi rtnii t ni tII' ,i ti ii­
It'ss c t'cilic irni,-sitti is gi I\ it t11t'e ,ucliitL'ct 

[ill it to ti llV1ti iii. lilt' ,lilt(' it1 this C(ti'iplliilt 
tuull huc t\II, ' It ,tpt'1iiii'tiit I gthianittii's 011a. 

tinl,ti , pi tt01r ,i'11 tili' ctiitctii pr. Ifi t'ro , t a 
cOIltriuthir has tinlulcial rit'blui ,ittl it huoiits 
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obvious that it Wiil I' impoI,0SilI, for hil t tt'tL 0tlldIltanIltgVItrr t. .\ pt'rithlItlilltel,1airce is
 
ctiM plI't thi' LinstRuctiilt , legl ,IctiO llCan1 be Slec ili Cdduringhi, hich thl' rd r1 r tal, ti
 
taken to dis1Os' Of thetJiitJItI'trt ,1nd to Usi the II tutiria, and %,orkinmnsthip t be f'iv of ttt'cls.
 

to COIrtutit L t'riod
fIIInLIS the colStr'ULction. hV i'h" isoIt' %0,1r tri.inl the pJu­
kisialt ,CLv rlojedLUILV (1 tht' ]-ject. 

N 0 

known to deliVer conStructionl ,ateriaItS to oneC tilliteLnaice gu,11rtte
 
AI lg thes' sai1'I1 .'-,CiItrI',IIr 11,1%0 hLben 

Ilr ldditiOn to the notal111,11 
lob site, thL'lto transfe'r them to allothelr Site. All oru", t\ 11,ht tie 'oltracJ'tor IpIMiiLIiS, it is ,IIAso 

tnateifal entering the job site SlIuld It ortiOt iremill there ,ih iS,,tle to %\ithhirt1 a 11 Ot the cotrctor's
 
Ini, paid for irt0t, .IrOuld be coInSidered lHp1,,),ILlt.L'Sull\ a coMbi t'dtot,I 'telltioln
a ItI' ay 
Of the project. 0lnh' in i.tilati'it caseshSI the an1d gu.lrantee iluat to, unid fli ' ptlcenIt lf the 
ar1-chitecl give penTtlissioll to ellove ratel'rill [lot Vallie of the pjlct - 'tlfficieilt. lit". Ironit's 

,
be incorpoIrIel'LI til' tititoItrke reira,lil
StOIli oI tIre site. to cIrLrt LIeLlS OLC,,tlTiltdl'itrg tihe gitMh itee 

pI'riiiLL. It is Iec0111'utLeI tIrt r0 less thlltle­
A'llil'ntnti'' tcrillt fi tie totll ,l',lttt in the h 

detstined to illtO p'oje't b lt p]ls the gtlhlralrtet' aIre 0t1d 

h1,ll [It' i01'1r O t,iol 
rtaliini'd ftii111 ilid ttthre ,r1111i1i1rt the ci'irlc'tiir--


It is Clistollal v ma1n1 tr ies re tl irV the hance C,1trbe thirtr iif irr
ill v i to rI ilil tit i\ocable 
1ilriten,11ice gItal',al 1't' ct'1rti*,tl. klI iiliL't hv it comu11­f1rh t Sich glhla'rintLT byt alak l ismrsit'ta tree 

a,gtiarli'titee gi"e iinto elect as sioot as the project 1,nv,. 
is cotIIplete ,nidis ftild acceptable by the archi-

The Need for "As Built" Drawings 

\NIv Small Ctillolllltrt.tsiliti filiala traw iigs thi hicatiOts WaIs,go the s- iidicate eact of 
seIrbtv Of a facilitY' for Jg ricuIltt rat Ieseartch. ()tci lctrical Outlets a11I feedher ITi's, pli.ritig aid 
is ,tISt, t, Mrr if C nrr110p are CiivTi IiniS, ain\'ittir ifirtitiOiost thiest' nertls LIrIiIairge 1nit tHIMt 
vith Jlaster, cLilitrg tilt'es, itnishtid fliriritIg, )t]td aivould be UUIltl for fittitri' rIti\IitOInS ,t i­

in ird ItOetIr fliniistie. IleCtr Wirinrg, pIttrr- ttnaI'. ra-,l%\'itigs shtitIld be will dl,lilI'd 
iarg Irld IIL, llo ,I' iskIriirrge pi ,t ther ist,all,ltiOis ,ItiL nirr0r1,111V prtired .rS thet lilling 
thIlt Viii' .o \ i'.ille tlutrinrg ciit-,trtzctiii I10 I hglituigriplrS sIIOlrI to,i' bin ,iecteil.he itIChUiiet 
l uiIger i't tire s ,1rtVctIIIIl'tt'Ll. 1111' L'l-,irlv illdittt' tilt' mortrtitill \ 10u% btildl t'\,ICt hICItii1 Of 
I liwi\ LTr,to kinoiw tlr t'',rct htcrtiot .rid thtSi/t tlh Utilities. A list if trrt'ri,,S, thi'ir ririirflac­
of utilitit s imotllt fu ,irCllitctS, iters ,ritI 1n,1111'S,\ theiris Lnrrs, t'iat' rS Wilt IS Si/'S, 
tlId thiWi s liiite11,r1rc' rI rr'111 jithl'"s,t\ttri'S is i pa,itItti,' , lt'p t. till IlSo tlI'il. Finial ,­

111tIntSI1,tItILIllotbeL 1IId [tothe'.'O~lhlJ tOr'11ll1JJ 

One11, if t1h' cliitract fl,tIre Col st'tlctiiollof retl LucibUt' Copii's Of th' .S built dl'rVilgs 11' 
fliliti's Sh iii 0pecitv thM tilt' iildt'r Wvill ielV- tirled tier to 1nntr, ngi',ri't. 
11,1l, built" dtr,Iilgs for' tildiigS. lhi'sV"'IS .ll 
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ChapterTen-Estimating Project Costs 

Requirements of International Agencies 

S ince, the construction Of facilities for agricul-
til'al rVSeVardl irhdehVl.iiing oittintries will 

most like in ini'iternat ional Wild s, it is ap-iv 

pripri ate tt incILudI' a t\ wiordis ciated to the 
proj('ct coStilIg and inncing reiuired b\ most inl-
e.rnaItiOnl agecii. 

lh' costing if a project ill the earlv plavning 
stag,,iesI at 1'cst 01ilV a riuglih stillmate f til' total 
final Cost. lstiinates. I11lSt [ht' riStudicit ind tit-
iat J.l priodicaillv iiitil the timne tlt a lan or 
,'rait is rcci\vdil ilt lhe work. Avaiiill market 

Unit Costs and Phasing 
Ci ist iStirlat ' fir c0iistructiO SiiOhld be a Setl 
oil the Cot iilf',icli Lilnit tt thelu ildi 'i'ieigii pro-
IOsci id v a reai to Ilh' coiistruacted.I iiitil " th 

lii' "Uit c st per su.hll're ieter" nirmalk\ is used 
in tht"(' lieatireirti.nts. ROads, O\\'Tr liues, titili-
ties, teVicing, Mild suniilar ittlis MV UtI'usally L'.ti-
iMateI'Ol J tiinit. Fairv ilcist l'0'r linit',Il Vtanddd 

unit cost ti-r hildings. anid (tiltr ulilities 11V, 
cihi I a' iil'e ill Ott citiltries ti might [' 

0a..ilv Obtdinil 1i0111r i siilir ltiOjctS ill Ih' arci. 
,.\rlhitectS aIId lIuilrLTs art' ,I )r e\celleat iinfiir-
iitiiii si.irces rgiriniig ciiisriictiOn clrstiuig. 

frl buildings vary 
froill ciuuitrv tto citiUitr\ 11iiI fr'1i ri'gioni to re-
giiii w\ithin tilt' slIi' COiiiuntrv. Price iliffereTnce , 
btwccIl IegiOilS ,1ri' iitt'li as high as 25-30 per-
cent. Il' Cost iif ctuiM'r tiO Ai]O \ 1, 

Unit coIstsi otten ciiisiderahv 

i-ies i'Ilt'LId­
ilg i ii tilie illua lity if n1aterilis anid \ orknii hip 
iflit' l i iliinis being pniinii'I aid Oil tith pli s-
ig i Ciinslt.ltllctiill. 

The in1 l(.X app hit' i to costing 

With so mai.v va rilbIs,, tilt' futtidbest methiod 
so t.r t l i V iliiatis Of cill-for making prei 
striiO slt onta wIud w idiibasis is i1i that 

pricing data are used for updating estimates. 
Once a commitmnenl for fu|ding is lade by an 
agency, tile esati'ate of cost UIsIl v is thougit of 
b tl' e insti utuas that proiect's "iiUdget'" rather 
tian as a realistic cost estiniate. Ho pr\event this 
"budget" frMi[1 bi[c i g a najor cIns',traint, Ile 
lil Cost estiiate inMust illCl LIt all fact rs affVct­
ing the cost Of CollStrictiorl, such as iiflatiOn, di­
\aluatiOrl i1 local currencies, dellys ill project 
iIrpnl'In1itarti .nII,aid simiiilair priObl.iis thaIt would 
affect the rate tif disbursenent of the funds. 

uses ai inde\ factor for variouis Ivpes of boildiigS 
e\c[Iii
ding purcliase Of ld. The base cost indie\ 
of 1t0 is ass.iIIled to 'i' til' cost JlTr sIIirVe meter 
of d Motidest residlIICi' or office, ill an irea readi y 
acceSSibl' to a meIliuun-si/eiL Cit . It is assiiiiied 
that at cas',t "40l I) lercenit tf the ciiistruIctioni 
uiiaterials are IOiall' avIillble. Using the inde\ 
11111r0acIh, the tah1e Oin the f illiiwing page i',iteCs 
the C'olts tit slit' (1ifthe, citunpituicuits of IgliCtll­

l'ttll ri .'achficiliits 10 tlthe cist of a iodest rc's­
idlcit Oir iifc' ill a siinilr1,ge raphiil area. 
I'riectS ini rural ireas are like,v ti be as iIci] as. 

1i)-25 110i'ir-eiinte\' tIIaiI prIOjec ts illMore iii\' 
irai icatiOu . gai, thetUit cost iepid, Oin 

the a\,iililit-\Of 14ateriilS, iispuirt c(itnditiOiis, 
IIII tther factors stuch as wealher liid Laibor 
ai labilitv. 

Ilieindiiil '1i used t i arriv at an tiiia te of the 
blasie uiuiitcOttss Of coistucltiOii. To i'stiuiiat, the e-
Ict Oif phai'ig on Ih'fin[ Ciost, manuiagcn(iei 
m11U'stc0ireftillV pIhballi' lit.,,p1,111 tili' Of biddiig, 
Sign inig tie Ciiiract, cOiimIuiiicilig cOinis'ictiOl, 
aIili CiMii ting the Irti.'ict. Cnl(itgeicies and 
tihe eftct 1 i iflatiii ai thle esli uialted as alct­
raIi'lv as piisSible. 
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Cost Comparisons Using the Index Method 

Name of' Facilityv 

Scienlists,' oficesI 
Admini,,iration offices 
A\uidiniriuni/nuiilipiiosrlo~I[oni 

Cost Iiidex 

) 
100 
Ill) 

liblrary 
Scieilic ]itoaltiiis 

Opeln sheds 

Seed dryii yards 
Plastic Ilotiss 
(lIsshouises - cooled 
( lasslh itises-cotl/hicatl 

Scr-eenlt ilises 
Kitchen 
Cafeleria 
Excutive Ihousill 
Sellior stall, hiousiu" 
Juiliolr staff hoIlsine 
Trainee hoinsine 
Labolr hIiilill 

1(1 
150 

60
 

20 
75 

16(0 
19)0 

(65 
150 
i10 
115 
iI0
 

100t 
90 
70 

ElnclosCd anintal bI'uildills 90 
l-iiclosod animal huilditlgs-wire divisioms 
En1.closcd animal lt]ildillos---slallcdIloor 

Aiiiinial sheds 
Alnimal ,.heds-wire divison, 
'Anilal sheds--latltled floor 

120 
13) 
7() 

I(t)) 
1I1) 

'Fhe table shows ti' cost of SOme10 Of the compontnts otf agricuIltul'al 'es,,a reh flcilitws Compared vith 
the cost of a modest residenc ."Office in a similar geographic area. Tht, cost indcx of stch aLresidence 
or office is 1)0. 

Contingencies 

Regardless o! hit)%\',cCLi,ltelv Ome teel s thalt 0 prol-
eC size, ha, bee0n itttrmli ned, tdifferel'es Will iin-
variablyIOccL r. 1: eample,, it is eaS' to Ci dt' 
thalt a scienltist Will need I12-1I5tsIi ar 1mtr-it ( 

sp,lce or1htI about 20 kil 0f electricald istlribhitionl 
in' Will Ibe0reqltliled to service, a1ninstituIitC. In re-
alit', hi;.vesr, the amoinlt of spce o" tistribu-
tion liln acthall\ iCiLtI t %sillbe mOiet o1 less than1 
these p')tiinriv calculations. In 1rioriral proj'cts, 

single Ietrc'nt,lge !o the b,s' Cost estilmlate. AS is 
shOsn IMLu" in this sCt iii, thisjpractci' is ilanger­
ois,, Is it Ca n lead to ,,h rt1,1s iallli i'.1c ii o01 ,l 
'sr' in dereSt inma l

(i O o ijclCI Ost. 

hlist inernationall lill,niic agricturat 1' 
,',,rb projtt estillmt e lte l'oj't illledtnIlenlta­
tion per1-itdl to be si\ to eiglht \vlIr's. the 
Collstrltiol portiOn, I o\Te 011, t1c is accomlt­

a ph\sical. contint'lliv, actor .i It)pLrcttlt ShOilttl I'lih'Ld ill the til't tour to lisi' W\,1r,-. loi show 
be' alIt tt th cist i prijL'cts WhLI't hs tlillg a inu;le prti'tnt e itt ic cnliii­ti ilaltl'. In 

'q rce h'V , i i t'ptalii ng ilt ails ,ri, skelchyi, I5-1, ~~~l IsI'""''d gtLnc i,.s nm nit")Licet 'rr l'iiit iiis- res.,t'l i'\ a 
bL' ,itlitltL 'LI -rpI "icII ite foltIin ]\)' pt lit i La)t'\,a n '.'tt " si'a tidin~tniiLiL', iri 

n1)rice
, 

tcu.itingermi, it,-. it,.t dty,,i bet,calculated It) ,\ ciiistructi, in priijtcl with ai base,,t cost etlqthi ii 
cover' thi' tltct tii ilat.)io n o~nthe final p'ritjicct L'S $I.2"3 nlitiii is ]'t immimeultiir .mdet'tuh p~tng 
eOst. Silini cte am) imnimr ,gtilcies itil aO tei't' l s- hit' iicail ,iilnihilcit si\ivh're uti iihttutiiii is 
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e.stimated at an averge 23.5 pert-nt Uniihltirml 
oVer a si\-vear project period. rHe torir e'\-
challge cornlptrlment I, estilllated 1 aib,,0t 2) peLr­
cent of the fill prIjet'cot. he annual oeigl 
ilflatiiol rate average, ii.5 pereIt. , r ti t i s 

planned to ocLur dtlrinlg tilt' tirt tik V y\,rs Ot liLe 
projct. 

I'ric' cOitinncie, ar0 calculated setparal\I for 
Ilocal and fleigll CIlp ti- k.t'r10 dterul'llillc tilt' 
etfect of alnnuallftlatioion the0 o\ erall cost of a 
project , 1W mt take intoh acount tlea\' be-

l'tie project pre'parlation, apprlisal, arid proljetI 
stalrt-ip well,asas tieltIitlhi tun ollrit nsic-
lion to be co iptI For the purpo otisL e\eri­
cise it iS assu 1Cd tallt tiet ' t estillldlt' had bee001 
updated oI thel slat-rip dite aId, thereoir, Hio 
,adtitiOnial iilantirtltlrs wererI CliL;ireld. 

hi alcilaLtinr.4 pric'' c ontigeieJts, it iS I1.rirrt 
thlt e\pe I, e ireVto b' inlcurred tlCrllti Iritio i\ 
Ot,\r tIhe r. t', Ietit th\p t o of V, arthe ilt' 
illClr a higlTr rith ot inlation thln those, iilclirrled 
durinlltIn irs 11 (i ' o rihjrst lor \r]-part tl 
iaItiOin' ill 11t1,itin Lu1111' tillt' \ ear-, 011 ;11 per-
-enlt (t tilt' illaltion rate for t' tear is Llrtet plIs 
ItI perceinlt ftl rall pr t'tiilg t',Irs. 

C,11c6ltionI of pli\siCa! COtlli4ein ci-, 

Irtiec(tc basL'ctl 
11.ps1",,icadl COlinirgericis 

Subthtal 

Ca lculation uofflreigir iiflatioln weights 

Ito r iv, at the forueigi intlationl vtvighl for Yea,, 
the toll, uMiug ho'MIulI is usetd: 

- " ( It. I+ I: . .. tlI:),/2t = /"',, 

FY, toreigln ilfadtioll ra, or t1')ear nll' 
I ) , e"i'll 0 'I itllLtioii ratert' Y)1 r two 
It0]1 tler.,il infllatiorlleIo (Y)ear thre 
I , tllig1 illl ltiOll rat' for "t 11"1"r 

ItC1,10tlnlh of tIe inflation weight fol" tie forleil 
e'chale coilponnt in tie third v\Var Of this pro­
iet is is hollo\sO: 

1+/" . FYtt I +1,itI+''2 

Silrinlar calculatious ire iIsed to deLterminllt, the in­
tlatioll weight for the lircal I1,, Ctlllpt.:L It Of the 
ploject. 

FirnaIlh, to .ttrnlire Ire phased ptrject cost, the 
aborr wetiglhts are iriltipl itI by tit' projLect base 
cot inIcIdillg physical ontingentit,. [or tlre IV­
pothlitticl '\rniplt' ilrlloduittIn piaglt 122, calcu­
litiOns are, illtltraltIOnipages 123 ai 12-1. 

1,23,tt0 
12;,011tt 

1,37,tttll 

Year I 
YearII 2 
Year 3 
Year 4 
Ycar 5 

Caculatitrir Of Itcll inllatiO 

YearI 
YeaI 2 
Year 3 
Ycar 4 
Year 5 

tI +0t.t05/2 t 
I1+0t.0651)(1 +t.0t65/21 
tI +0t.t(r5tf I+0.(n(I (1+0.0(5/2) 
1I+0.t0r5 I1ll+0.t65 i 1+t.t65 1+0t.061"5/2 t 

I +(065tl tI+t.0(5IlM+0.065 1l0.0(165)(1 +0.165/2 

weights 

1+t.235/2 
1+t.235 1i 1+0.235/21 
1+t.235t(1+0.23511 +0.235/2) 

t1 +0.235)( I+0.235 I1+t.235t( I+(.235/2) 
tl+0.235)(1 +0t.235tt I t.235tt I+.235)( 1+t.23512t 

1.033 
1.100( 
1.172 
1.248 
1.329 

1.1I18 
1.381 
1.7(15 
2.1it6 
2.60 1 
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Calculation of phased ba.se cost Ilus phy.ical c11Iltiigtnci 

Year # I% I'hlasingi 

Year I ( 11; 1110.125 

Year 2 (251; 

Year 3 I.5'(; 

Year 4 125'; 

'ear 5 15'; 

Ttal II1011%) 

hIcal 175"-;iI 

257.8113 
1361.07 

257.813 
51.561 

1.031.251 

"Furtig~n ;) 'l'ptal
1"25 I 

34.375 137.5(0( 
s5.37 3-13.750 

12(.31.; 48 .25(0 
S",5.'937 .-13.750 
17.4 7 6,.7504 

343,749 1.375.000 

Phased project cost including physical and price conti 1gencie. 

Lotcal 

Year I 
Year 2 
Year 3 
'lear 4 
Year 5 

lotal 

Foreign Componen~ltl 

Year I 
Year 2 
Year 3 
Year 4 
Year 5 

Tohtal 


IoalpOneWflI 

B.Ise 1Innblioll "11,61:1 

103.125 12.10 ) I15.29)4 
257.813 9(8.227 350.040 
361.)37 254.41 0615.3 )8 
257.813 2S5.141 542.954 

51.563 S2.552 134.115 

1.031.251 732.5511 1.763,801 

Base 11aInll Tioal',~ 

34.375 1.134 35.549) 
85,937 8,5'94 9)1.531 
120.313 20.6')4 141.017 
85.937 21.312 1(17.24') 
17.187 5.655 22.842 

343.749 57,389 4111,138 

Total project cost including all contingencies 

Itast h11lllion Tol'll 

'ear 1 137.5(01 13.3043 1544.8043 
Year. 2 343.7504 110.821 4544.57 I 
Year .; -181.254 275.155 750i.4045 
Year 4 343.75(5 300.453 054.2113 
Year 5 U.N.75(4 88.2047 156,957 

ilal 1.37511100 789.939 2,164.)39 
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As callbe seen, intflation can easil ,alllllit Io a 1ian11 pijects are'hesiti I tiilhltict l II ,I large 
substantial part of tiletotal project cost. In n vhvn tiletatio ainon t illatiiii tactOr is ',,pressid as a 
costs are normal,, irnclutiCi as an inlegral pait t siigle purCt'tage. As a r1I10, wlIhen a sing it'iigoie 
the financing for construction II tilecase pre- is inocluded in pie!linina,'y coIst estinmates, o10i iore 
sented here, iilatior on the local conlp ineli t t ali2 -3() percent tif tlie2Ctotal base cost is usie. 
a noun ts to 71.t)perceni of tilebase cost aid 1(1.7For manox'N p ijects ihis has left signithcai t short­
percent on tileforeign cnompollent. For tile o'erall fails which most be C0lllpeiisated for Ih ilcreses 
project, physical contingencies and inflahioii il coLunterpart tUfLllIg or by a .4:crease ill project 
a niounut to 57.5 perceint of the total project cost. sCOpe. 

Financing Plan 
Everyv project should liave soic proposed plani Of Disbu'sc'n tlplan
 
how it will be finaiced. If fuids are riot available
 
ani tiley'
are beiig soUglt, a proposed finatciig I Disburseineit plais are important both to local 

-plan srves as a target. If fuiids Ihave already been gov'ernilell and to tiledonlr or lender. The ti 
nade available, iniall probability a financing plan inated disburseim t plaii is a schedule of how 
has beei agreed upoii by tileagCncies iivolved. tie funids are aiticipated to be made available to 

the project as work progresses. Tlhe phaseL Csti-
Tie preparation of a propiise fi niancinig plan mate of cost, if carefully prepared, cali b a riOugh 
usuali' does rioit inovolXe tit, nianagemellt of tlie tguideto how tileconstructiion ftluiios slIiitIt., 
re'searclh institut. This task is usII.IIy perfilrniV'Lc disbuls'c. This disburseniclt, hiiWC'vcer, is bv the 
by ;!igller goVl'iintoelt officialis, iiornialh in plan- institIIte to the cootractor. Otier disburscnleit 
ning Or trcisuIr. I'ihe perccitagC of prlOj- eoldc'r as to wheil tit' re­"nagitc" plails guide tie dtiIr or 
ect finianiicinhg, '01pc'cc'ot iv it' birriwt'er ald tI cipicilt ColtitiV propose's to draw oii tile ftlids 
perceit by tic clicI i', is a g lic'raI rgc't taheI ha s that IIL'e becn coinniii itlCd. EreticlCIItlV there can 
bci Lised by InliSt coultries for niaiv \ecars. be a two ti tihreeIllointlsllc' iapse of bet\'een tile 
eXc'ptiill to this figtire is cliizltrics that receive dale bills are stubmiitted b' thc' coiitractor ,iilttile 
1iiiiir ftllliillg line tor "sift" oalls litle[hat reimlbtlirsc,'nien is req'ctl'sdt l i aOr tiose ill l 
viti tOiig grac' pcrits aoil a -a(- tii 50 -\'tarpayv- dollor or iilde'r. hieXc'ptioiaI cases, sik to Itt 

back periitd. Ill these cases, cch sitiaItiOn is mIiitis Ila\e l0ca lIut cascs art' 'arce. In­pseCi. lihese 
jtidgc'd Oilits 'wi loerits. sltilts shlitll eIInslirie that bills are paid priiptl.' 

antd that leiinbolisciilt is retiLestecl \'itlit 
1)iCWiird (If caiLitiOii--iin pre'paring a project iclav.Ciist 

c'stillla' kit lllii cost W\'ithiprouet fi­not prioject 
naninhg. As sin phIc'as it may SOiIl.t, OiIll Ill a disbiirsClii'et schliLiii, advaicest iiis isa ci planliniig 
linotriolr. I'repare th Schdi'c Of plysicaI aind speciaI accOtiilts all0ho1-ild by doilors o" 
requiiirenlints, stilate tilt' cost takiig in tti coii- In LSt be taken asI'lenldurs iliO ciiisideratiOii Well 
sicler,itiiii alltli' cinitiigCllcit's, phiisce tic pilijiut, as an,,'nornial dcllavs b'tw'Cen tiit' date coitrac­
alld niake ,111 ft lit' ilcal ancd fireigii cio's1 tarsc'st 1ti are a rlid tlilt date reiilbtilrsenIiit is r­
colipoilts, then tic' til'fiiaiciiig tliticse tsti- qUestec. On til,folloviiig page is a typical 
mates. If tit' project inust be reduced ii1scope ti disbUrscIeleit sclclile for tie aforeiii'iitiiiid 
fit ti' fiiiciig, make tilt hypothetical project. Notice that disburselnkcuts. 


hiave been calcult',clt oii a quarterly scledule. 
lllis to say inly quarteriy disburse­is not that 

mIC'nts shiolcid be iiadC. T'1'he max' hi' made as 
ofteil as needed, but shouild liot be in allOtlts SO 
small as to cause unlue'clerical work on thie part 
of the donor or lCider. 
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Samlpedi.Vbrewt.,hdl 

m~DsmlSmnsi i ptltI disben re 
I)ishtlt rseinenI (_Ci11 livemt 

Year I 

1st Qimarter 
2nd Quaiter 32,500 32,500 
3rd Quarler 43,30)) 75,800 
4th Quarter 54.1110 129.1)0) 

Year 2 

Ist Quarler 75.8011 205.700 
2nd Quarler 75.811 281,51)1) 
3rd Quater 140,700 422.210 
-til Qiarter 140,700 562.910 

Yeor 3 

ISt Qtlarter 162,41)0) 725.3010 
2nd Quartlrr 173.200 898.50) 
3rd Q(iarter 184.1)01 I.)82.501) 
41h Quarter 184.,101 1.2665100 

Year 4 
Is[ QUartlIr 173.2)) 1,439,7() 
2nd Quarter 162.410 1.602,1)0 
3rd Quarler 141.7100I 1.742.810 
41h Quarter 140).7(1) 1.883.500 

Year 5 

1st Qlarlcr 75.810 1.959.3()) 
2nid Quirler 75.8))) 2.135.)1))) 
3rd Quarter 54.10 2.089.20)0 
4th Quartrllcr 43.300 2.132.5))) 

Year 6 
kIs Quarlr 32.5010 2.1(65.0001 
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A FINAL WORD
 

Thetse 9llidit'!itts IlvC Ci(,P't',it1 widO wttpt' of issiit's concerning the 
plllnnilns, atl, cotstrttctiot o builfi.,s fo-rtil irgricllli ral 
I'S tC ll. I, ifornIt ioultll/illhs otll V 't'It'it(dolt w'1t1 shotl/ 1' dolt t to 
dcsi~lin iorn' fito'liomtl Iihtlins, to a o h ,lvistakes, inlltedtw / 

tilt) n t~t t1SIit otl l ]ttSt', to 'd lltct' O ,ontIin' t'tsts, and toitcoi 

lilt' ttsobd !ib' of filcililit's lhrott'ht prop,'r ,ea istlcttc. T ilt'slorc all 
ilnitltltan cotnsidlirlionsiltt Ilt's of fisccal rcstrainl. Itt this s i/it'hes, 
,qIidclit'tos shoutl colthibuitt to oinh/ttn citi tl s usitt abilit of 
agrittillttitll rest'ctlrth instililttolis. 

Tit' itiforltltliolt ,othrt'rt I iotr is tiit' it'stlt of pooledtt i'x trit ./'oi
/IlIItllltlOllS 11ricttln'al rcsviarch insilites, andi all thet p~articiplating 

t arn ' t tI kt'tin 
,tI.Sei e.\hensil't'ly1/ y1 those' ill I li onal I,\,lic'lI t I I ral re'scill'Ch 
itstit Iioti tt o iti Ih I hI tt'ir Issistott'c. If Itlt' Iijli'!it'tIs Itol 

0a1-ni-ltiots, ISNA'I, will haot (tcllio'oVe, its trilt' objectit'. For 
Illalllit e's, ttttttiutist oos, s;ci t' isis, atlli IttttttI tlI/ot rs Ilit's 
gtlidelilt it'so St'IZ'o tts tt startit point ill tir St'tt livl reative 
sohttiols t etot' robl'ms f /ro7 itjit~g t,' it I'nt'st'u ilcilitios 
altt fiir hit' tou itid sharilgo sut h eltooiet'neilt. 
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C:3 announces the publication of ... 

Guidelines for Planning and Designing 
Agricultural Research Buildings 
Research Management Guidelines No. 1 
1993 132 pages 
ISBN 92-9118-012-7 
PUBLISHED: October 

This volume provides professional guidance on the 
planning, design, and redesign of buildings fcr agri-
cultural research. It contains more than 50 photo-
graphs and 18 pages of drawings illustrating key 
components of building design and ma. t,-nance. 
The main focus is on offices, laboratorie.s. And ancil-
lary support buildings in developing couniries, par-
ticularly in the tropics. 

Data collection and analysis for the book was 
done through visits to more than 100 agricultural re-
search institutions and universities in six regions of 
the world. During these visits, observations were 
made and interviews conducted with policymakers, 
research managers, and architects, as well as with 
scientists and support staff. 

The guidelines contdin 10 chapters: predesign 
development, facilities maintenance, the infrastruc-
ture master plan, climate-related design issues, gen-
eral design issues, building materials and finishes, 
building categories and components, bidding docu-
ments and procedures, management of construc-
tion, and estimation of project costs. 

The presentation of information is simple and di-
rect, aimed both at stimulating thinking and imagi-

nation and at making issues of design and construc­
tion easily understood by a wide audience. 

Research managers are a prime target audience, 
although they are not the only people who will 
benefit from the information presented. Others asso­
ciated with planning and developing facilities will 
also benefit. Administrators, agriculturalists, archi­
tects, engineers, builders, lenders, government plan­
ners, and finance agencies are just a few of these 
additional beneficiaries. 

Order information 

Single copies of this publication are available free of 
charge, at ISPJAR's discretion, to individuals and in­
sti,.tions working in developing countries in agri­
cultural research or in related areas of policy, 
organization, and management. Others may pur­
chase copies from ISNAR for US $20.00. Use the 
form below to request information about how to 
purchase copies. Requests from developing-country 
institutes for a free copy should be made on that in­
stitu.e's letterhead and addressed to ISNAR Publi­
cations Services, P.O. Box 93375, 2509 AJ The 
Hague, The Netherlands. 

Please send this form (or a photocopy) to ISNAR Publications Services 
P.O. Box 93375,2509 AJ The Hague 
The Netherlands 

[ Please send me further information about how to order Guidelines for Planning and Designing 
Agricultural Research Buildings. 

[] Please send me information about other ISNAR publications. 
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