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COl~ST?.UCTION i·lAilAG:::;.;ENT FOR ERECTION 

PROCESS OF PREFABRICATED BUILDINGS 

-J~ 
By ... 

:... . - : 

Pro£. A. Rady Hosn;y and Dr. Sala,h B. N.osaeir 

... 
1 - rdTBODUCTION 

1.1 - GJmERAL ... .. . 

.. 

Egypt has· recen~ly introduced prefabricated building systems 

into its c-gnstruction. sector. The lev.el of pcrasible engage

ment warranted ccincern· regarding many questions that inclllded 

the impact of _sophistLcated technalogy upon decisiv.ely ~anual 

opera1:icrns. In· fulfillml:!nt o:f its objectiv.es,.. the Egyptian 

Academy of Scientifie Resear-ch and Technai~ granted finance 

to Ain · Shams University to study the environmental _ fact.ors 

~fecti:D.g. such acti?-n- • T_he initial phase o£ this study~ - Ref

erence 1,. included a. general : su.rev.y and !JrCXV:ided a number oi 

reco;nmendatiOJIB • .; One crf these recommendati_ans. C;?D-Stitut.ed the 

objective- o£ the study reported hereai:ter. 

The lev.el of: so:phisi.ti!!ation of technology is ·proportional to_ 

its degree of precisio~~tiich is naturally. achiev.ed v.La qua
lity c-crntrcrl ~ - · ~leanwhile • qua:li ty controi can be attained onl;y 

be· ad'ap:l!ing proper managemem techniques throughout a.l.:L. project 

yhases . One o:f the most credible techniques- o1: management · 

science :iis the aritical Path Hethod (CPN') .. References· 2 and 3. 

ThiS' technique was utilized fcrr the erection process af pre

fabric-ated building construction to identify the emrironmen.tal 

fac-tor.s and· to provide the managers with a typical practical 

example.. This practical example involved utilization of data 

drawn arbitrarily :from Reference 4 and the :fo-llowing modifi

cations and amendments-
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... ---
major objactiv.e is to aev.elfp a realist~c model representing 

erecticm: process a£ prefabricated buildings cona.tru.ct.i.on - --:: .. ~- . 
iaenti.fi.Clrlion of env.ironmental. ef:f.ec:ta_ - -·-

. · 
. . . ... 

• ... - A. .;_: ~ . 
'to~ ... 

1 - 3 - SCOPE ftJID APPROACH 
. . .. 

The scope of this investigation. is .lf~it~d to :-the d·e~l..OPment 
of CPM rretvcr~ model and to its. applfcati.cm. ~o Fac-ti~ p~o
blem fer the P:JTPOBif of iderrtffjing entiranmental effects.. the 

model exhfbfts- the fcrllowing majer fe-a:tta-n: 

* C tJVer.age 

* Rxtenei:~ --

In:clusfcrn· of as ··m'any · a:i-t;·rv.:L.'ti~~r aa 

nec-essary to _recognUe _all of 'the 

relev:an:;t data O'f a typi~ preiabri--
t.~·- '".· .... _ :: ... 'f~f", 

cated buildings· projeet-

F nrmul &~1 an ~a-t permi:ta;. :£u.turv. app

l.icaUan. 'tio a ~.:<it· Si'!Jtr:fsf;. .. 
~ . . . .. . . . .. \' :. :--:::-

ptro[ecta..: · . . - " · 

GOJXBid·er~'tii.C$ .«f the inter!lC:ticm!l\fith 
• ·.. .~ :! . ~ ~ .. ·' L - ~ 

the p-odnctfOIL Proc&'flB:' '8h.d tne::~ 
. .. · - .. 1::~~-~¥".., 

s:pur ta-ti.~ pro;rce:sa. ·. · · '-· • :rL,;·o 

* Ua-efulnesu •;r--'- .. C- • ~· ·-, Perlcmm: time anal.ysi.a ahll . . ... . . . . ·:; ) .__ .. 

* Read·abil:rty 

j::. ··... • . tiae sdl.edul.e·~ · :··· • 

Orientation a:f 'the for.Durt a:t:. output 

towards sui:talile: utilization. by man.
agers· wi:.th nD ba.c:kground txy the in

v.nlv.ed t.lrehni~ffS _ 

Prcrper fden:tffi:cati:an: a£ project cnaract.eristi:c.s :I:s· nece:sear.y 

t.o identiTy the ~ppr<Jpriau lev.el a:f detail. Meazrshile., l.ev.e.ls 

of de-tail containing a large number elf' activ:it:.ies. ne<Iesaiut..es 

tr:til:i!z'll'tiillm e-liec"trc:mi.e data proc.ese.fn-g_~ 
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2 - MODEL FORMULATION 

- . . .. 
. - .. --~· -
2.1 - G'ENERAL 

. . 
' 

The network model was for.Dndated in the manner that fulfills 

the sta~ed objective and scope. After introducing designa

tions and definitions.th i s chapter pravid~s a list of the model 

assUlllptio.ns and pr_esents the mathematical model and identifies 
··.::.~. ~ :_:.-f.7-:J .. • .•• • ':' r, · .. 't:·- · - - -~-.- . . 
t~e . comput-er fac-ility- uUlized· f or i ts solution. 
.... , .. I'!: '!f'' ',") • ,·~._, .. 

2.2 - ACTIVITY-fiPg LI ST 

T·a-a:Le 1 of" the' Appe'nciix prov.ides a check list of. the type s of 

·.-.·~~ti:-rl'ti~ - -!:.~~e1lher:'with their designations • 
. ; . ·:.; .. r~r .. . : .. ; - ' . :- .'. -

~ _.: ~•:::_ ..,"'!I _;.,~:;, 

-~!-.:: 7 ·:;; - ... ;:·- r.:-. .--~ ·' 
· 2 -~-:..~.:DD.f:N:P.r i(mtr ·· , ,.. -~ ·_ 

•• • .: !' t . : :-- :· ~: • ..,; n- .. -
.i.t.:.~h~t!?l+~g de'ffni:eioinJ we·re introduced for the purpose cU: 

.., . .. ·--.. - ';,. .. ..., J' . ·, ' 'l 

-;::1HJtlC.!;~ · m;-ersentation' .of .tne assumptioirB and the :Dodel constru-
. - ... . .. 

~tl·on ~ -..-~"._.': .. ..:~:-· ""' .. . '-•' .s-;_ .. _ -1, •:. ··r· · ·•· f!: ~::.7'·' • • ..:: 

E.rf!s'!!!O..~ proce'es ·~ i~s_ aH ac-tiane at a construction site . 
Erection: task -- is tpti; iet containing ~larking, Leveling .. and 

~ornts milestones and joints cur ing. 

Finishing task -- is DW~ EL ~ PL~ LA , PL. and PN activities . 
Foundation task - i:s CR. CS , EX ,. FC , IN,. LA , LL . and PR 

activities ~ 

Joints milestone - · is ~. JH , JV , and LA act ivities . 

Leveling milestone - is t h e physical leveling of a wall unit, 

LL. 

Marking milestone - is tile phys1cal. marking of t he position. 

of walls on a deck.. MM. 

Mounting milestone -- is the erection OL a truck load . 

2. 3 



2,4 - ASSUHPTIONS AND DATA 

Listed' below ere main assumptions made in conS"tructing the 

network model of. t his study. 

1- Marlel is concerned ottly with the construction pha:ae; that 

is-,. the preconstruction pha"Se i.rrcluding sita sel ection., . 
detailed engineering des~ and tender dGlcument pre~a-

tion are not considered in the model. J 

2-· Nade l fa <ron:cerned mainly with the erect i on pJ:ocese - at" the 
:. . . 

cunS"truc-tfon s:rte ;- that is , no time del~e a:re ~s~ 
due to problems arising from factory productio~ or during 

transportation: frOIII! factory to c·onetruction site. 

3- · The enn!rtian process rm:bides three major tasks ;- mmrl)' ~

"Found'atiOliF"',. "Ereclfoa",. a:nd "Finishing", in that prdel". 

see Figare 1 . 

4- For any 'Hock of :fl ats. all Pounda.ticm aci:_lv:itie e '•!!'t'ecede -· 
all EJTSctian activities; whereaB'r some E.re<:,tion ac"'!~vi!l;iee 

over laps some Finishing actiV-ities , see P1gure 2 . ~: {: 
,. ;~ I ~ 

?- The Erection: task ie com'Oaeed of four milestones; ~eil.y : 
• ' I 

Merkfng . Lev.e,ling.,. Mounting. and Joints, in '-that order. 
-~ i 

6- Far prac:ticu application. the model data simlllates lone of 

the examples :;newly intra.ducred i n Egypt;· n::amely,. tha~ of ,. . ., 
Mrsr Comnetlf Development. Com:pany: I Larsen· and KieJ;,s,YJI En:t-

erpr:tiHf (MCDC/!Jf} at !SIIUrlli!t, Egy])'t . '\ 

7- (JnJ.y- one crane is assumed for utilization at the ccmstruc

tion lrite -

8- A'Il nonzero duratioiiB due to CTane mcrvemen.ts a.re in<!luded 

in· the durations to mount prefabricated elements . 

9- Project objective is to comple t e cons1;ruction of. four blocks 

of f ia,tB' located along one l ine within the s8ll!e site for 

·which the global netwcrk is shown in figure 3. 
10'- For· ~1-cal applicatioll!y. the physical characteristics of 

e·acll lrl the four blocks repres-ent block type 3 of MCDC/LN 

whidl ~tre 

- Block dimen.sion3~ T...B x 50..4: meteTs 

- each Black. consi st.a of five floo:x:s including ground floor . 
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- eaah floor contains siY. flats ·and three s tair wells • 

- ea.ch f.loor is composed af' 95 load carrying and noncar-
ry~ wall elements and 66( slab elements. 

11- The rule far the mounting sequence within one blcx:k 'is '1Jllrt 
all. :wa,l!.l elements· are mounted first as the crane moves, on 

1 ts- track, in. one direction para.J.:lel to the langi tudinal 

axis- CTf the block; then the crane makes a simil..er path to 

mcnmt all el~ elements for the ss,Ole f.locn-. 

12- The general rule for the erection sequence 8!llOll8 blocks ie 

that the crane moves, on its· track, from the longitudinaL 

edge of one _block to th,.t of· the neighborill8 block a:f'ter 

eompletfng the Mounting mileBtont of each floor; then after 

reaching the last block, the sam~ eequen~ is repeated for 

th~next floor, see Figure 4. 
13- I< dUTatiorr of orrly one day is assumed· fO.r the preparation 

to· cann:ect to puolic utUitfee;· this greatly underestioates 

re~itY. i~ developing count ries . Accordingl y, one should 

regard thi_s ac--tivity as: a plrrt o:f the check list, meanwhile, 

pJ:tiwer aci!'ione should be taken. during the pre.construction 

phm:ur: t.o: aecomplish this: ac.tiv.ity. 
i.) :-; • ; -

14- Ini'1::i.a:JJ si';te preparation. be:fo.z;e comme:acing wo:rk in the :toun.-
dai'ion ai any blo<rk is an ae:-tiv;i ty wi.th one day duraticm. ' . . 

15- Ph:t11:fca,l construc-t: .fan crt: c.aru:rectio~~ to pub ;tie ut ill ties i.s 

afis'umtrcf as an activi-ty with a. dura.tian -af ·r~ wot:kfrig_ days. 

16- r~a.Ilatio:n e-f cr.~~ trac:k :for a1J: bLo:clce· ls considered as 
one activi-ty wfi;h a dura-tion af eight warlting d&ys . 

!7- Founda:t1iam tfiB'k per olcrcle cnrr.tains 21 a.ctiv.'i:ties includ~ 

du.mmy-r lead • and lag activities~ Figure 5 depicts the 

Foundation activ.i~ies together with their sequence and dur

a-t:ians- in a ne'twark format . 

18-Erectiarr task activities may start immediatEly after c~ol

etion. m Foundation: activities o£ the s ame block.. 

19- E:r:ec1:icm task contains 29 activities for each floor of e#j.Ch. 

block;- this includes dummy, lead.and lag activities. fi

gure 6 del)icts the Erection activities together with t heir 

sequence and durations in a network f0l:1112t. 

20- T'he Mcrun1:ing m.flestone of. the Erection 'Lask contains· twen.~ 

2.7 
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Install crane track for all blocks • O~ To begin erection 

DURA HON :;' Blworlrlng days 
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aativ.ities for each flacr of ev.ery block, Figure 6; these 

repres:ent the· unlo-ading o:t pl!efabrieated elements {walls 

and sl:a!ls) carri:ed by trud! rlam the producti<m factory and 

thlr' proper placing of such elemenl;s at their spe'cified 

loca:t!O!I:B". The assumed duration for each one of the tweiLty 

ae1!ivities is one hour. 

21- 't'be twenty truck loads assumed for the Mounting milestone 

represent 13 balletS" o'f wallJF (carrying and noncarry~ 

type) and 7 oallets of slabs. 

22- A capacity of 25 tons is assumed far trucks transporting 

the wa:lls· on 1m A-shaped tailer as well as the ones tran

sporting slabs ·an a flat--top traile-rs. 

23- All pre'fal5rlcated elements are assumed to. be stacked on. 
each trailer in a specified manner that is optimum for 

prompt handling at the consi<ruction site. 

24- Dur.atians for Mounting of the top floor· (with special 
"~of"' elemlf!nts )' are assumed the same as for · the rest of 

the floors. 

25- !be Joints milestone crt the Erection task contains three 

a-c:tivities far eaeh :florur of ev.ery block,. Ffgu.re 6;:these 

. rejlregent the-· construction of dey:4'8-Ck ·mort.az jaints. the 

. '· 

.;vi!Tti~ joints , and" the harizan.tal joints,. in that. or-

-de-r. The assumed duration f ar each one of these three 

,;·adhti:ties is one working day. 

26- ;:Three cfays (real timtr) a-re 1!'8quired: f .or curing of the ho

rizontal joints t:Tf any floar to begin ~rarl:ing of the next 

floor in the same block;- thiS' period is assumed to be in

cfudeti· in B.Dd a-ignals the termination. of the Erection task 

for eallih floor of every b.lack. 

27- Tbe Plnishing task of every first (ground) floor may start 

illlllledilrlely- a:fter compl etiGn. o;f the Erection. task for the 

third floor of the same block~ 

28- The Pf:nishing tA:Sk for any :tioor, excluding the first floor, 

ma:r start immediately a:tl:ter c.omp.Letian of the E.rectian. task 
fbJ: the- "prev.ious- floor in the same blaek. 

29- Finish.ing task eont~ lO activities for each floa:r of each 

blccki: thfs· in.C"l.JXcfeS" d1llllllcy', had, and lag activities.. Figure 



7 depicts the J.l'inishing acti v:i tie a· together with their se

quence and duration!J in a netjl'ork farma:t. 
' 30'- Finishing task includes activ:itiea conducted per black such 

atr ext~rrior painting (3 days per block) • exterior plUIIbi.ng 

(6 days per block),. and roof inslllation, l eveling, and flo

oring (6 days per block)~ 

31- Duratimm !l1"e expressed in: a workfng week (six workiJl€ days) • 
irr a worKing day (seven. working hours), or in a working hour. 

32- ThEr crErd"ibility of the assUIIled durations depends heavily on 

the availability of sufficient funding and that the contra

rlors resources are ample. These resources include manpow.er,. 

tO'oi:s, fur.ni:sbings,. equipment .. handling and transportation 

means, and raw and prefabricated materialsA 

33- Ef.fe.cta; of' forc.e majeure are ignored~ 

2.5 - The· NETWORK MODEL 

The model wae fo7'lllllla:tErd in the manner that permits a straight 

forward extension. to inc·l ude or exclude. as mmy activities as

ne~ssary to match the requ:i:r:e.d d'egree of precision... The mathe-... 

maticai basi:s fcrr tlli~ claim is presented in the .A:ppend:i,x here

a:fter. This feature dces rrttt only facilitate minor updatin:g 

when chan:ge·er· ~lv.1!!' duratian"B but al.ao ma:jor updating with 

inclusion Of new aet fvitieil' or exclusion O·f present onea:;. 

2.6 - · COMPUTER FACILITIES 

The mqdel data waB' coded in a far mat cam.patible with an· ICL 

applicati~ ~ackage (PERT 1900)~ This program was excuted 

through crairo Univ.ersity Saien~Lfic Campatation Centre. 

3 -RESULTS 

3.1 - MODEL FEATURES 

The networ~ model that was developed in this study exhibits the 
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following major featwre~ 

I - l'!=lus:ian ot· about 900 activ.ities eov:e:rtng all ar th.e"rtie

'l1!1t't "' data of' a typical prrlaJr.i c a ted hau,si.qg pro-j eC't in. 

ltgypt. Table 1 serns 86 Q. check list of llll ta.ajor ty-pU. 
at: acti'v.ities considered" i~~; the model. 

2 - P'01l!IUia--timr. that permits model exp11Jlsion or contraction~ 

ann· ther~ taefl!tatea future appiieation. to a ~iety 

of prefal:irlcated construction. projects. 

3 - Plexrbllity· that allawa far minor as well as major upda

tillg of the projeet da'la and characteristics. 

4 - Pl:'aaticality-. due 't:o the use af data that repreaent a pro

ject currently fn. execution in. Egypt... 

5 - I!Kp'lici:t corunderation of the intera.c:tia!Il between the er

ection pro<:~IJB' ami v.olum.e of f.acto·ry pr0due1:ian... This ean 

be seen by a s"imJ"le c.cmpa:risen between the rat.e of the 

number of. f.l.ats 't:u be construc-ted at ai te and that a.£ the 

fla<ea- elements- pro:duaed' at the f.ac:ta.ry ;- . the ra.tia is one 

to faur. .A'c::cv1 d'irrgly • four const:ructian aites i:deD:ti<?a.l: 

to tliat under ccnrsiderat.t:on: m:ay be- operated simul t,ae0111r}J' 

ic fldiy- ccm·sume- the fa.c:tory prodw:tion. 

6 - Correltrti'cm hei;weeu the erection pnrc.eaa and th.etran.spar-, _ 

taticm: system .in: t~at the model results. yield the nu.mber. _ . 

of tra:clt load's: required and the time schedue o:£ the 
~_! "'; 

ba:ll:ets- deliv;ery. Besides, 1:ype of pre!abric.ate.d e.l.em.en"t-: 

and the lcradiirg s.equence in every balle-t c.an be direc:tly .. 
:Ldentrfied. 

7 - A's- presemted in section }.2 bel..ow-,., the autput. furmat was 

oriented' .towards dueot utflizatimr by prcject management 

with nCJ> background in the fiNolv:ed techni'quea. 

8 - P'er:farm-e.nc-e- a£ tim-e a:na:lyseS" yieiding a time schedule with 

122 days for the comp"letian of the project (31 days :tor 

tbe- Poundaticm task~ 67 days for the Erec-tion ta"S~ and 

24 days for the rema.ining o'f Piniahin:g task). 

}. 2 -TIME SCHEDULE 

Resul ta of time analysis ealled far modific-s:tiol!. of the number 

2,:.]4 



':)f ' locks in order to loc?.te th e Nounting activities on a 
criiical path: this was clone to e.dmit the fact -::nr-t -::: e cre.ne 
ana its crew represent the most valuable resources. ~elevant 
resul ts ::re summarized in a bar ~hart for:ne.t co::.patiblE:. •,;i-:: ,; 
the networks presented earlier. Figure 8 sho~:s tile bar c!.ar-:; 
:oi the globe.l activities of :four blocks wii -::h <iuratiol.s sho·~·r. 

as real time, Tile tote.l p;roject dur e.tion i s 122 cays w:: ich 
indicates that the averP.ge construction time is appro>:ioa-:c l;: 
one :fll't per d !!Y: this averege- includes :fo·.m<i&tion an~ f inish
ing time subject to the aSSlll..ptions of .secti :n L . 4. =r..is eve r r b e 

varies with the number of bloc}{s e.t t :1e canstruct:.on site . 
For exaople, considering the l imit of construct in& one b~ock , 

the crane should wait , for every floor , a duration th~t is 
~uf!:icient to construct all the floor joints as the curinb 
time . This m~y doubl e the mounting durations ; . ~~d thereby , 
thP. average duration to construct _onP f l at increases consid
erabl y. 

Firure 8 al so implies that the real t i me duration of the 
Erection t ask is 67 days whic? repres ent s about 55 percent 
of the total durl'tion . This perceat, or simil ar ones , may be 
regarded as the basis for economic evaluation of introducing 
.pre.:fabricated construction into a decisi vely manual system. 
The value of this percent may also suegeste introduction of 
mechanization to Foundation and FinishinG tasks in order t~ 
be· i n harmony with the Er ection task. The float indicated 
:for some of the FOUiid e.tion tasks , Figure 8 , may suggest r e- · 
distr ibution of resources to r educe t he duration of the 
Foundation task for · t he first b l ock since it is a criti cal 
one . The same reasoning may be applied to the Fini shing tasks 
in order to reduce the dur etion :for t he r:inish ing t ask of 
t h e last block . 

Figure 9 pre sent s a b PJ ch~rt for the global Erection acti vit
ies of a t ypical f loor . Upon decidine on the start. date of t he 
proje~t , a real - time duration axis may then be defined for 
any specified floor . Accordingly , t he ·specific dates f or t he 
!•Jounting activities may be uti lized in plannine; for the number 
and contents of each ballet to be transported to the construction 
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• Fl oa t d~p~nds on n umb~r of marking and l~v~ ling l~ms and on 

b lock location. 

Fi gur~ 9. Bar chart for global ~r~ction acti vit i~s of 

on~ floor in four blocks. 
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rite-;· 1lh is imp~ies 

the scheduling for 

terry- produc-t icm. 

11. direc~ in:tertm:tion:. between. the mode~ an.d 

both the t.ranspxJrtll'tiOD. system. and the :f.ac
( 

Ffgurea: 10 and 11 pres en.t ba:r chal"ts · !Dr the de ta-iled FOundation. 

e:ctiv:i'tiErB· per blocrk and Finishing activities p-er :noor, r e s

uectfvwly ~ .A:gain!, deei:sion on, the start date o:f the project 

yie lds the real ti~e durations for any specifie d block or floar . 

S=fi figur-es are quite valuable for utilization in the plannfn& 

stag~ of the projeet~ 

4 - · CONCLUSIONS 

Fallowing ia: a SUlll.lllary of the authors c.oncluaion.a deriv.ed from. 

this· study:-

1- The network model adap:ted herein fulfilllf the study objea

tiv.e· in: that it pro"rides a- proper pil.enning method.al.crgy ami 

a tYJrica.l examp-I.e f.or the managers· who a:re eonc.ern.ed with 

the intz:oductian: of. prefabri cated cxmstructian. in. S: dev.elo-. 

pd.rrg- env.ironmen:t ~ 

2- The lever of dete:il aonlri.dered in thia study :is· sufiicient. ' 

to ~all'Ifsh direct. int.e r aetiom between "!:he erection. proce9:B, 

and" 1:he echeduifng- far bo:th the tranaportaticn. system and 

the factory p:roducUcm. "~' 

3:.. J( ll'a1::ia- carr. l)e· es-tslilfshed 'Betweerr the rea1-4!fue· d'Uration: 

of the Erection task and thlf tata:l e.anlftruct.ion. tim.e;· this 

~aT a&DV~ as a- realistic ~easure in. ec~namic e~ons 

detifng wi;th the introduction! OI a. mechlmized system int.a 

a decisiv.ely manual. ope:ce:tion-

4- ·Subj_'e<rt to the assum.ptiona af. aect.icm.. 2.4 .. uti..l.i;zation. a.:t: 
the modal produced a- :ceal- ti.mJr schedule with a total. pro

ject dur.at.ion af 122 days_ This imP'l.i.ee an av.erage con.s
t'rwr.tion time af one flat per d~ including found-a-tion and 

fjnfel:iing time. 
5:~ The: dura<timr!J introducsd: into the model to det.ermi:ne th.e 

t.imlf' seheuule- are lrased an· aertz.fn. aesumpt.i:ona cancern:i.n:g 

curt and reSUU1"1lea (menpnwe-r • equipm.erl.- a.n.d ma.t.erials.) • 
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ACTIVITY • DURATIONS (working days i day = 7 working hours l 
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Cost rut of walt 
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0 

C ritico l activity 

Activities critical 
in first block 

r·, 
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'--

r·, 
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0 

• R~ol-time durations d~pend on corresponding week ends and holidays. 

Figure 10. Bar chart for det ailed foundation activities of one block. 
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ACTIVITY 

Elutricily 

Doors • w indo ws 

Plumbing 

F looring 

Pa int i ng 

DURATION* 
(work ing days J ont day : 7 working hours l 

0 

I 

D 
D 

6 12 

I I 

• Finishing activili~s or~ critical tor th~ los t floor ot th~ last 

block; olh~rwis~ , float ot nonc r itical ac livi t i ~s d~p~nd on both 

floor and block location . 

* Roal - tim~ du rations d~p~nd on corr~ sponding w~~k ~nds and 

holidays. 

Figur~ 11. Bar chart for d~tail~d finishing activiti~s of 

~ach floor of ~ach block. 
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The validity of the schedule is heavily dependent on tne 

av.a-ilabili ty of finance and resources at the a!Jpropriate 

time. 

? - RECOMMENDATIONS 

Foll owing are the recommendations beli ev.ed to be of major 

signfficarrce for the implementation crt a prefabri~ated con

struction. pr oject- in the manner prescribed in the time sche

dul e. 

1- A careful p~ f~r follow-u!l is to be dev,ised to include 

decisions concerning: 

a} The level of detail for f ollow-u1' as it may not. nece-· 

ssarily be the same as that adopted in the plarrning 

phase . 

li) The rep-orting formats, authori.ty, and schedule- That 

is·, in wh feb format,. to whom" and every how l.ong should 

a fallo:w-up:- repm:t be submitted'. 

e) Th.e dev.eJ:opmenf of a, Project Nanagement I n:fa:r:matian 

Sys-tem: ( PMI S} . Th fa provides· cmrt:r«Yl mver collec-tion, 

f l ow, and· f flin·g of da:ta. P~ns prov.i des the seed far 

a mare com:prehensfve Management InfOTID:ation• Syst.em 

( MIS)~ 
d ) The m:.anpO'Wer and training· required to accom'P:lish the 

follow-up task eystemeti.cally an.d promptly •. 

2- ll. rration:.-wide resources (manpower,.. equipBen:t., and materials) 

p-lanning study s e ems essential to v.alidate the durations 
assumed for the time schedule if prefabricated construction 

is- to be util ized at a wide scale . 

3- A CD!St analysis study is required to• guide managers to 

secure f .inarrce of the various tasks· with ample time f.or 

utilization. 

4 - Statistical studies are recommended fcrr identification 

of. work m.easures t hat should test for v:ariation& between 

weli trained and· newly trained crews and· personnel .. 

5- Detail ed scheduling studies- are recommended for t he pro-
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duction process and the transportation process ~ith emphasis 

on the factors· impo·sed by the environmental conditi.ans and 

on factors of interfacing wi~ erection process ~ 

6 - AX!IOWLEDGI·IENTS 

The Egyptian Academy of Scientific Research and Tecb.nol.ogy 

granted finance · of this study to the Faculty of Engineering~ 

Ain Shams O'ni:ver.sity~ !1i:sr Concret'.e Dev.ela-pment Cam.pany pro

vided model da't<a- Eng_ Aref Salama contributed in model con

struc:tiorr.- data processing, and ana.lJrniS of results . Dr.Hoham.ed 

rsmnl. rev:iewed the model and provided madificationa~ r'.xs - Amira 

Bmrawi: contributed in data processing and typing. 

7 - REFERENCES 

1 Academy of Scientific Research and Technology/Faculty of 

Engineering, AinShams University. First Phase Report : 

Prefabricated building units and i te economics~ Cairo, 

Egypt.., Oct~ 1975 • . 
2- Berr Benson. Critical path methods i n building construction. 

Englewood ClifJ::s , N ..J -· Prentice-Hall, 197.0. 
3 ·~· JSJI!ea- .r- 0 ~BRIEN ~ CPM in construction management , 2d ed~ 

New York,.. McGraw-Hill ~ 197I-
4 ~ Larsen and Nielsen Enterprise. Proposal to the Egyptian 

Ministry of Housing and Reconstruction , Cairo. Birkerod , 

Denmark, Apr_ 1975-

2.22 






































