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Emtdyvovon I'pappikov 'Epyov yopic Avénon tov
BaOBpov Xpnong tov Méosomv Hapayoyng

AAEZEANAPOX KAAAANTZHX
[MoMtikdg Mrnyovikog

Hepilnym

2o ypopyura Epya ivor Svvoto va, emitevy el coviunon tov ovvo-
AIKOD ypOovov 0AoKApwong ue eTEKTAON THG OLOPKELOS OPLOUEVMY
dpaotnprotity, ywpic va aroitnlel avénon otyv éviaocn ypRong
TV uéowv moapaywyns. H adénon e didprelag twv dpaotnpioti-
TV ATV UTOPEL Vo, TPayLoToToInbel eite e opoiduopen ueiwon
TV UEGWOV TOPOYWYNS TOV EIVAL KOTAVEUNUEVO OE OQUTES EITE UE
3poN TOV TEPLOPITLLOD THG GVUVEYELAS OTH YPHON TOVS. 2TNV TEPI-
TTWON IOV E1VaL SVVATH ] OUOIOUOPYN UELWTN TV OTOUTODUEVOV
HECOV TOPAYWYNS YLO. TRV EKTEAETN TV OPOGTHPLOTHTMV OVTAV,
emiAéyetar ovty n puéBodog. Xtnv mepintwon, Opwms, mov avTod dev
eival SvVOTO KoL TO EAGYIOTO. OTOITODUEVO, LETT TOPOYWYNS ETIPE-
POVY YpOvo UeYaADTEPO 0T TOV ETBOUNTO, 1] OVENON TS O10pKELOS
amoutel TNV E160WYN dlakordy epyocios. H eAdyiotn didpkela kat
10 onueio e100yWYNS KGBe O10KOTHG £PYOTiog TOpauUEVOLY oTHY
EVYEPELD. TOD TPOYPOUUOTIOTH] UE OTOY0 T PéAtiotn dioyeipion
TV péowv mapoaywyns. H npoteivouevn uébodog avayvapiler tg
oIoYn dPacTNPLOTNTES KOl TPOTEIVEL alyopiBuo yia v adénon
¢ OIGPKEIGS TOVG Kal OTIG 000 mepmTwoels. Télog, avaldovial
0l EMATAOOELS TG EPAPUOYNS TG UeBOI0V 0TO oVVOAIKO KOOTOG
70V €pYo.

1. EIXATQT'H

[ToAroi epguvnTég 0AAG KO OTEAEYN KATOOKEVAGTIKOV
ETOPLOV £XOVV TOPATNPNCEL OTL Ol SIKTVMTEG pEBodOL
YPOVIKOV TTpoypoppaticpol épyov (CPM, MPM k.Ax.), ot
omoiec Kal Kuplapyohv GTO YOPO TNG KATOGKELNS, TOPOV-
otdfovv pelovektpata, 0tav epoapuolovial og Epya, mTOL
amoTEAOVVTOL amd eMOVOLOUPaVOLEVES dPUCTNPLOTNTEG.
Ta épya avtd, emovopaldpeva YPOUUIKA £pyo, aApopovV
o€ 000VG, GLONPOSPOLOVG, TPAL, CHPAYYES, AY®YOVG, TTO-
Avdpopa KTipla, GUYKPOTNUATO TOAGDV KTipiov K.AT. Ot
SIKTVOTEG 1EOBODOL, TPOKEWEVOD VO ETLTVYOVV TO YPOVIKO
TPOYPOUUUOTICUO TOV YPOUUIKDV EPYOV, dL0POVV dpaoTH-
PLOTNTEG, Ol OTOIEG OO TN PVGN TOVG OeV €lval SLOPETEG.
Me 10V TpOTO 0T KATOPYOVV Tr GLVEYELD GTT| YPTON TOV
péocov mapayoyng (Birrell 1980, Kavanah 1985, Reda
1990, Russel & Wong 1993, El Rayes & Moselhi 2001) kot
ONUIOVPYOVV SIKTOMUA LE VTEPOYKO aPBd dPAcTNPLOTH-
TV (Suhail & Neale 1994).
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Ot ypappikég HéBodot Ypovikoh TPOYPOLUATIGHOD EYOVV
KOPLO GTOYO TN SLATHPNON TG CLVEYELNG OTT| (PNOT) TOV [é-
cwv mapayoyns. H dtatpnon tng cuvéyelog ot xpnon tov
HEC®V TOPUYOYNG EAAYICTOTOLEL TOV [U1] TOPAYDYIKO YPOVO
TOVG KOl LEYIOTOTOLEL TOL OPEAT] AlO TNV EKUETAALEVOT] TOVL
QOVOUEVOL TG KOPTOANG ekpabnong (Ashley 1980, Birrell
1980). Opwg n avotnpn TPOCKOAANGT GTOV TEPLOPIGUO TNG
ouvéyelg umopel vo odnynoel og adHENGCT TOL GLVOAIKOD
xpOvov oloxkAnpwong tov épyov. O Selinger (1980) ma-
paTNPNGE OTL M| GPOoT TNG CLVEXELNG OTH YPNOT TOV LEGHOV
TOPAYMYNG, LLE TNV EICAYMYN SOKOTOV EPYOCIOS, LTOPEL Vo
00N YNCEL GE GUVTUNGT] TOL GUVOALKOD YPOVOL EKTELECTG TOV
épyov. Ot Harris & loannou (1998) mapatinpnoayv 1o mapd-
00&0 G HEIMONG TNG CUVOMKNG OLAPKELNG EVOG YPOUILKOD
£pyov pe avénomn g SIPKELNG OPICUEVMY dPOCTNPLOTHTOV.
Ot El-Rayes & Moselhi (2001) mopovsiacav pebodoroyia
SUVAUIKOD TPOYPULLUOTICUOD Y10l TY] GOVIUNGT TNG GUVOAL-
KNG JdpKewg evOg £pyov pe mapdAAnAn Peitictonoinon
GTN XPNOT TOV LECOV TAPAYWOYTSG, EIGAYOVTOS GTO YPOLLULKO
TPOYpappo. vroAoylopeveg dlakonég epyacioc. Télog, ot
Kallantzis & Lambropoulos (2004) avéntvéav peBodoroyia
TPOGAOPIGHOD TNG KPIGNG S0dPOUNG G YPUUUKO TPO-
YPappa, 1 omoia avayvepilel Tig dpaoTNplOTNTES, TOV OTOoi-
@V 1 petafoin Tov pudpov Topaywyng odnyet o€ petafoin
TOL GLVOALKOD ¥POVOL EKTEAEGTC TOVL £PYOU.

H adénon g didpketag Hiog dpaoctnplotnNTog UTopsEl
va emitevyBel pe dvo tpoémovg. Kat’ apynv, pe opotdpopen
pelwon TV YPNOUOTOOVUEVOV HECOV TOPOYWYNS. XT1
ovvnOn mepinTmon, OUMG, OTOVL TA EAGYIOTO GTALTOVUEVO,
péco Topaymyng odnyobv o€ ddpKeln PIKPOTEPN OO TNV
emBLUN TN, 1] COENOT| EMLTLYYAVETOL LLE TV ECAYMYN S10KO-
v gpyaciog. H avénon g didpkelag t@v Tapandve dpa-
OTNPLOTNTOV EYEL MG OMOTELECHA TNV 0OENCT] TOL KOGTOVG
TOVG, OAAG 1 peiwomn g JAPKELNG TOV £pyou Exel BeTiég
EMATAOCEL; GTO GLUVOAIKO KOGTOC. Ot EMMTOGES OVTEG OL-
aépovy avdAoya HE To €id0g TOV HECHOV TAPAY®YNG KOl
OVAAOYQ LLE TO OV O KOTOOKELOGTNG (PNOLoTotel idwa péca
1N vepyorafoug.

H mapovoa epyoasio apopd oty emtdyvvon tov ypop-
UIKOV €PpYOV OTOTELOVUEVOV Omd GEPLUKE EKTELOVUEVEG
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dpacTNPLOTNTES, EKTEWVOUEVEG KOO’ OXO TO UNKOG TOV £pYOV,
pe a&omoinon avtng TG WIOTNTOS TOV TPOUVAPEPHEICHY
dpacTPloTHT®V. Avantuccetal pefodoroyio avayvmdpiong
TOVG, OVAADOVTOL O d1aPopoL TPOTOL AENONG TNG SIAPKELAG
TOVG KOt TapovctaleTat epoppoyn g Hebddov oe Topadety-
po amo tn PipAoypagio yio cVykpion onotelecpdtov. E&e-
talovtal, EMIoNG, Ol EMMTAOGCELS TG EPAPLOYNG TNG HeBOSOL
GTO GUVOMKO KOGTOG TOV £PYOU.

2. OEQPHTIKO YIIOBA®PO

H avayvopion tov dpactnprothtov, adénon g
OlapKELNG TOV OTMOlMV TPOKAAEl HEI®ON TNG GLVOAKNG
duaprelag Tov £pyov, otnpileTatl otov alydpiBuo ypovikon
TPOYPOUUATIGHOD KOl TPOGIOPICHOV KPIGIUNG SLadPOUNG
ypappikov épyov KLRPM (Kallantzis & Lambropoulos
2004). T v TAnpéctepn Katavonon TOV OVIIKELLEVOL
MG TOPOVCAG €PYAciag KPIVETOL OKOTIUN TEPIANTTIKY
avaQopd o aVTHV.

H KLRPM amewcovilel v mpdodo TV epyacidv Ge
aoveg Xpovov — Oéong/Amoctacnsg (d&ovag Y ko X
avtiotoya) Kot otnpileTol 6TOVG TEPLOPIGHOVG EAAYITTOV
xPOVOL Kot eAdyoTNG BEonc/amdoTaoNg, TUPOUOLD e TN
drapopd xpovov (time buffer) kot t drapopd ctadiov (stage
buffer), 0nwg avtég opiomnkov amd tov Reda (1990). Ou
dpaoTNPOTNTEG Eival TOTOOETNUEVEG GTO XPOVOSIAYPOLLLLL
10 TANGcéctePo duvatd M pio oV GAAY, apkel va Tpov-
VTl ot Teplopiopol ypdvov Kot Béong/andotacng (dnAadn
va pnv minotdlel ke dpacTnploTNTA TNV TPOKATOXO NG
TEPLGGOTEPO QMO TNV TIUN TOL TEPLOPIGHOV KOTA TOV GEova
TOV XPOVOL 1] TNG ATOGTACTG AVTIGTOLYCL).

H pébodog mpocdiopiopod g kpicyung Sadpoung
amoteleitor and 600 Prpata. Ipodta avayvepiloviat ot
duvntikd kpioyleg dpactnpotreg (kpiowun akoiovbia)
Kot katomy vroloyifovtal ta Kpioia TUAHOTE TOVG. ZTo
YPOLLUKA YPOVOSIAYPALUATO, O AVTIOEST HE TO SIKTVOTA
61OV 01 dpacTNPLOTNTEG Elvar dlakpitég, 1 Kpioun dtodpo-
P pmopel va petaméoel amd o dpactnplotnta 6e GAAN
omoladNmoTE Ypoviky otiypn. [ v avayvopion g
Kpiowng akolovBiag n dadikacio Eekvd amd v TEAEL-
taio ypovikd dpactnpiotta. H teppatikn dpactnptotnta
avikel otV Kpiotun akolovBio. Xvveyilel akorovBmvTtag
Tov KaBoplotikd ¢ mpokdtoyo (driving predecessor) Kot
N owdikacio emavoiapPaveror péypt vo eEeTooTel Kot M
TpOTN Ypovikd Opoactmpotnto (opywkn). H dwdikacio
avt eacpalilel 0L £yl emheyel 1 peyolotepn drodpo-
pf oto €pyo. Aeov avoyvoplotel 1 kpiowun akoAiovdia,
kaBopifovtol ta Kpioa TUHOTO TOV OPOCTNPLOTHTMV.
EeKIVOVTOG OO TO TEAOG TNG TEPLOTIKNG OPAGTNPLOTNTOG
N kpiown dwdpoun Kiveitar péypt vo. GLVAVTICEL TO ON-
peio 6mov Ppicketor o meploplopds (xpOVoL 1 ardSTACTG)
pe v kaBoploTikn Tpokatoyn dpactnploTnTa. XT0 Oonpeio
avtd N ddpopn pHeTamndd oty NOUEVT] dpacTnploTnTa

Kkatd ™ devbvvon g Oéong/Andostacng 1 Tov Xpovov,
avaAoya LE TOV 0V 0 TEPLOPLOUOS eival Oéong/AmdoTacTg
N Xpoévov avtictowya. H dadwcacio avtr cuveyiletar péypt
va g€etaotel Kot 1 apytkn dpactnpotnta. Av 1 TpoPoAn
TOV TEPLOPIOUOV HE TNV aKOAoLON dpactnpiotnta Ppicke-
Tt 0e€1d omd TOV TEPLOPIGHO LE TNV TPOKATOYN, TO TUN LA
G OpOoTNPLOTNTOG LETAED TOV TEPLOPICUDV Elval Kpiot-
po. Av n Tpofoin tov meploptopol TG akdlovdng Ppi-
OGKETOL APLOTEPA TOV TEPLOPICUOV LE TNV TPOKATOYN, TOTE
N dpacTNPOTNTA AT OVIAKEL GTNV KATnyopio T@V LI
avalitnon dpacTnPloTHT®V, NAad EKEVOV TV 0Toi®V
eav avénbei n ddpkela Bo pelwbei n cvvolkn didpketa
Tov épyov. H teppatikn dpactnprotnta Bempeitar 0t £xet
TEPLOPIOHO 0KOAOVONG 6TO TEAELTAIO oMUEio TNG KO M
OPYIKN dPACTNPLOTNTO TEPLOPIGUO TPOKATOYNG OTO TPATO
onpeio me. Ta Tpnpato TOV dpOCTNPLOTHTOV, TO. OToia
Bpiokovtol £€£® amd TOVg TEPLOPIGHOVS TV KOOOPIOTIKOV
TPOKATOY®V Kol AKOAOVO®V amoKTOVV ¥POoVvIKO TEPOmPLO,
10 omoio pmopel va vmoAoyiotel. evikd mapddetypo vd
e&€taomn OpacTNPLOTHTOV YPALULIKOD £pYOV TOpOoLGLAleTal
oto Zymua 1.

IR U

2ynua 1: T'evikd mapadeiyuo vmo eCETA0N IPOTTNPLOTHTOV YPOLLL-
K00 Epyou.
Figure 1: General example of the activities in question.

O 1peig dpaoctnpiotreg A, B, T gival cuvdedepévec pe-
Ta&0 TOVG OGTO CLYKEKPLUEVO TOPASELYUA, LE TEPLOPIGHOVG
EAAYLOTOL YPOVOV. ZOUE®VA LLE TOV TPOAVIPEPHEVTA OAYO-
pBpo n kpicyn axoAiovBio meptlapfivel 6AnN ™ dpactnpt-
omra I, koBog eivan teppatikn, ™ dpactmpiotnta B, mov
glvat 0 kaBoploTiKdg TG TPOKATOYOG KAl TN dPOCTNPLOTITA
A, mov givai o kaBopiloTiKdg TpoKkiToyog TG B.

H «piowyn dwadpopn vroroyiletar wg e€ng: H dpaoctn-
pomto I €xel, oG TepUATIKY, TOV TEPLOPIGHO AKOAOVOTG
dpaoTPOTNTOG 6T0 TEAgLTaio onpeio ™e. O meploplopodg
pe v mpokdtoyn B Ppioketar oty apyn tg. Apo 6An M
I" elvan kpiowyn. Avtictorya n A, n ool elvar apyikn, £xet
TOV TTEPLOPIOUO TTPOKATOYNG oTNV apyn ™S O meEPLopiopog
pe v akolovdn B Bpicketon oto tehevtaio onueio tng.
Emopévag, 6An n A givar kpioyn. H dpactmpiomra B €xet
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Tov Teploptopd pe v akdrovdn I apiotepd omd tov mepio-
PLOUO e TNV TpoKdToYN A KOt Apa aviKeL 6TIS VIO eEETaon
dpaoctplotnTes (Zynua 2).

Av avénbel n didpkela g dpactnpiotrag B, dniadn
av avénBei n Khion g, TOTE 1] CUVOAIKT] SLAPKELD TOV £PYOV
UELDVETOAL, OIS POIVETOL KOl GTO Zynua 3.

=T £

2ynua 2: Ipoadiopioudc kpioiuns d1adpoung mopadeiyioTog.
Figure 2: [llustrative example of critical path identification.

2ynuo 3: Meiwon oovolikng O1GpKeIOS EPYov TOPOOETYUATOS LE
ovénon diGpkelag e opaoTnpioTnTag B.

Figure 3: Reduction of total project duration by increasing activity
B duration.

Avénon mépa and kdmoto onpeio, TPOKOAEL TEAMKA aOEN-
G1] TOV GLVOAKOD YPOVOL OAOKATPOGCTG TOV £PYOV.

370 GLYKEKPYEVO TOPASELYILO Ol dPUCTNPLOTNTEG NTOV
eCapuévec pe meplopiopd erdyiotov ypodvov. H mpotet-
vouevn dwdikocia toyvel pe onoadnmote ahAnAe&dptnon
OpaoTNPOTAT®V 0apkel 1 TPOPOAT} TOL TEPLOPIGUOD TIG
axo6A0LO G Vo fplokeTal aploTEPH TOV TEPLOPIGLOD e TNV
TPOKATOYN.

O m@potewdlevog GUVOLOCHOG OpaoTNPOTHTOV Ba
pumopovoe vo glvar ave&dptntog N va amotehel PHEPOG evOg
EVPVTEPOV YPOVOILAYPAUUATOS LE N dPOCTNPLOTNTESG, OTMG
paivetor 6to Zynuo 4.

To Topomdve TAPASELYIO YPOLUKOD £PYOV TOPOVGLA-
Cetar Kot pe ToV 1600VVAO GLUVIVAGHO dPACTNPLOTHTMV Kot
aAAnovyidv SikTvTng HeBddov Tov TyfnaTog S.

Onwg gaiverar oto Zynpa 6, av avénbel n ddpkea g
dpaotnpiottog B, 0 cuvorikds ¥povog TOL EPYOV LELOVETAL.
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Figure 6: Reduction of total project duration by increasing activity
B duration.
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O oVLYKEKPIUEVOG GLVOVAGLUOG OPOCTNPLOTHTOV OEV
OTOVTATAL TOAD GUYVA GE OIKTLMTH OLYPALUUOTO, OAAY
OKOUN KOl OTNV TEPIMTOGN EUPAVICTG TOV 1| EMPPOT TOV
GTO YPOVOSIAYPOLL EIVOL LUKPY], OOV YO TIC OVAYKES
TOV TPOYPOUUATICUOD Ol  YPOUHUIKES OpaoTnploTnTeg
tepoyiCovrat.

2T0 YPOUIKO TPOYPOLLD, OU®OS, OOV 1] GUVEXELWD OGN
YPNON TOV HESOY TOPAY®YNG Elval amaltovpevn GuvONK, O
GLVOVAGHOG AVTOG EIVAL IO GLYVOG ALY KOL 1] ETPPOT] TOVL
GTO YPOVOIIAYPOLLLO TO HEYOAT, KOBDS apopl 6€ OAOKAN-
pM TN OPACTNPLOTNTA KoL OYL OE TUNHA TNG.

Metd TovV EVTIOMIGHO TOV VTOYT dPACTIPLOTHTOV 0KO-
AovBel n dradikacio avénong g didpkeldg Tovg. O amdov-
0TEPOG KOl EMBVUNTOG TPOTOG AHENONG TNG OLEPKELNG LLLOG
dpactnpotnTag gival pe opoldpopen peioon tov pécwv
TopAy®YNS, Tov elval Kataveunpéva oe avty. O cvykekpl-
LEVOG TPOTOG £xEL OUMOG TEPLOPICUEVO TTEDIO EPAPHOYNG,
KkaBdc maipvel TG Oyl amd cVVEYES, ALY Ao dloKpLTd
7edio TIHDOV.

lNo Tapdderypa, Evo cuvepyeio e TEVTE ATOO TOPAYEL
X mocotnTo €pyov T pépa. Téooepa dtopo exktedovy 4/5
X, 3 dtopo 3/5X K.0.K. KOl GUVEN®G pmopel va. emitevydei
avTIOTPOO®G avAAoyn avénon g apylknig SLAPKELNG TG
dpactnploTTOG.

Edv n emBount dudpreta, 6nmg avtr Ba vroloyiotel
oTNV aKOAOLON TOPAYPAPO, BVIKEL GTO GUVOAO TMV OVM-
TEP® OLKPLTOV TILDV, TOTE 1 aOENCT TNG SLAPKELLG TNG
dvvatal va gmtevybei opotopopea.

Av Opmg M amottovpevn S1dpKelo dEV OVIKEL OTO GU-
VOAO TOV SLOKPLITAOV TIUAOV 1] TO ELIYICTO OTOLTOVUEVO GV-
vepyeio yio TV €KmOVNON NG dpacTnPLoTnTOG EKTEAEL TO
OTTOLTOVEVO £PYO GE HIKPOTEPO YPOVO amd Tov emibounto,
TOTE N AOENOT TG SIAPKELNG EMTVYYAVETOL LLE TNV ELCAYD-
M SlokoTdV epyaciag.

Qg eldyiomn dwakonn epyaciog opiletar o erdylotog
xPOVOG KOTA TOV omoio éva PEGO TopaymyNg dvvartal va
unv epyaleton kot aptdtar amd Tr dSuvaTOTNTO YPTCLULO-
TOINONG TOV HEGOV AVTOV GE KATOlM GAAT dpacTNPLOTNTOL.
lNo mopdderypa, éva LEGO TAPOY®YNG TOV EYEL EAAYIOTO
XPOVO OTOGUVOPHOAOGYNONG, UETOPOPAG KOl EXOVOCLVAP-
poidynong dvo Nuépeg dev GLUPEPEL va peTaktvnOel and
T OpuoTNPLOTNTO, OTNV omoia epydleTat yio AydTepPO Omd
mévte Pépec, dNAadn N erdyiotn drakonn gival TEvTe PHEPEC.
Avtiotolymc, 1 petakivnon evog LEGOV TapoymYNG Hmopel
va pn 60vaTol va TpoylaTonon0el mapd 6e GLYKEKPLUEVES
Béoels.

e avth TV mepintoon Oo mpémel n dtakon epyaciog
va gloayfel otig emrpendpeveg Béoerg. To Loyikd didypaypl-
pa g dadkaciog peimong tng SlpKELNG TOV YPOLUKOD
épyov pe Vv mpotewvopevn péBodo mapovoldleTor 6To
yfuo 7.

O mpotewvopevog alyoplOLog ETLTAYLVOTG, TOL AVOADE-
TOL TNV ETOUEVT EVOTNTO, TEPIAOUPAVEL OAEG TIG TPOTEVO-
LLEVEG OLVOTOTNTEG EMTAYVVONG.
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Zynua 7: Aoyio diaypogua.
Figure 7: Flowchart.

3. MIPOTEINOMENH ME®OAOX
EINITAXYNXHX TPAMMIKQN EPI'QN

Onwg mpokdmTel amd T OeopnTikn avdAvcn, Tov
TPONYNONKE, VILAPYEL SVVATOTNTO EMLTAYVVONG YPOUUULIKOD
épyov yopig adénomn oty évtacn ypnong TOV HECOV To-
POY®YNG, EPOCOV GTO YPOVOIIAYPOULLLLO DTTAPYEL EXL HEPOLG
GLVOLOCUOG OPUCTNPLOTHTM®V Kol OAANAOVYIDV OVTioTOL-
¥0G pe avtdév tov Zynpatog 1. Onwg mpoavoaeépdnke, o
oLVOLOoUOG aVTOg Ba pmopovoe va givor ave&dptntog M
Vo amoTeEAEl HEPOG EVOG EVPVTEPOL YPOVOSILOYPELLLOTOG.
H dwdikacio 8o mapovciactel e Tapddetypa Tpidv dpo-
OTNPLOTHTOV Y10, AOYOLG anAhotnTag. Oo e&eTacTovV TpELg
TEPMTMOELS: OTOV €ivol SLUVOTN 1] OLOIONOPPT HETOPOAN
NG £VTOONG TOV LECOV TAPAYWOYNG, OTAV VIToAoYilovTat Ta
onpeia, ota onoia Ba yivouv ot d1aKoméG, Kol 0Tav divovtal
Ta onpeia, ota omoia Oa yivouv ot drakomég kot voAoyile-
Tat to péyebog tovg.

3.1. Opowépopoen peimon £viacng pECOV TAPAYOYNS

Y10 mapdaderypa tov Zynpatog 8, n avénon g StdpKeL-
oG TG opaotnprotnTag B mpaypatonoleital pe opotdpopen
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£VTOOT TOV HECOV TOPAYWOYNS, TOV EIVOL KATAVEUNUEVA GE

avt. O odyopBog emtdyvvong okolovdel To TapaKdT®

Prpartos

i. Av&dvetor mn d1Gprela g dpaotnplotnTag B katd pia
nuépa.

it. EravomoAoyiletat o vopitepo népag tov £pyov.

iii. Av 10 véo vopitepo TEPAG TOL EPYOV €ival LKPOTEPO N
100 L€ TO TTpONYOLLEVO, av&dveTat 1) didpketo TG B katd
pio akdun nuépa.

iv. Ta ppota ii ko iii emavorappavovtal péypt 1o véo mé-
pOG VoL gival LEYOADTEPO OO TO TPOTNYOVEVO.

X1y mepinton, mov 1 dpacTnPldTNTA ATOTEAEITOL OO
TUNMOTO LE SLUPOPETIKOVG PLOLOVG TapUYOYNS, EMPaAAE-
TOL OLLOLOHOPPT) LEIOT TOL PLOLOV G OAO.

Y10 ynpa 8 mapovctafovral e SIUKEKOUUEVES YPOUUES
ot véeg BEoelg TV dpacTnploTiTOV 6To ddypappe Ofonc-
Xpoévov.

Iapatnpeitor 6T1 T0 vopitepo mépag Tov €pyov €xet
pelobel katd déka pPEPeg. XN GLYKEKPIUEVT TEPINTT®-
on 1 eldyoTn SLAPKELN ETITVYXAVETOL GTNV TEPITTOON
Omov HB:Hu.

i

2ynuo 8: Meiwon 010pKe106 YpopuIKoD EPYou LE OUOLOUOPPH LETO-
Poii pvOuod mopoywyng.

Figure 8: Reduction of linear project duration by uniform decrease
of production rate.

3.2. Awkomég epyaciog o€ vwoloyilopeves 0éoeig

310 mapAdeLy o, TOL ZYNHOTOG 9, 1 avéNo TG S1GPKELNG
mg dpaoctnpotnTog B mpaypatonoeiton pe v sloayoyn
dwakondv epyaciog og vroroylopeveg Béceic. O akyopBpog
EMTAYLVOTNG akoAoLOEl Ta TapakdTo PripoTa:

i. H dpacmmpiomnta B capdvetar amd to 1éhog g Kotd
Brpa, To onoio gival GLVAPTNGN TOL GLUVOAIKOD UNKOVG
g (to Prjno pmopet va petafdiletor ovdioyo pE TOv
emBopntd Pabpd oxpifeiag Kot Ty TaXOTNTO TOL VTO-

Aoyiot). Xe kabe Prpo eAéyyetor €av eivar dvvat
EICOYOYN TNG EAGYIOTNG SlOKOTNG gpyociag ympig va
kaBvotepnoet to mépag g B. Av pe v elcoyoyn g
dwakomng epyociag kabvotepel to mEPOG TG B mpoympd
N odpwon katd éva Prpo akoun, eWAAAOG E1GAYETAL 1)
dlakomn epyaciog.

ii. H dwdwacio cdpmong cvveyiletor amd 10 TEPOS TG
TOPATAVE JKOTNG HEXPL v eAeyyBel OAN 1 dpacTnpt-
otnTa.

O alyopBpog epappoletarl kol oty TEPITTOON KATA
TNV 0moiol 01 SPAcTNPLOTNTES OMOTELOVVTOL OTO TUNATO, LLE
dtapopeTiKovg pubpovs Tapaywyng, 6ToLv 1 dPUCTNPLOTTA
dev mapiotdvetal e evheio GALG e TOAVYOVIKT YpOpLun.

H Mon tov Zynpotog 9, 6mov 1 mpokabopiopévn dloko-
7N epyaciog &yl Tiun 600 NUEPDOV, EIVAL VTOSEESTEPT QTG
0V Zyfuotog 8, 6mov 1 avénon g dudpkelag g B €xet
emrevybel opodpopQaL.

mam s Lo

R

m——t =

2ynua 9: Meiwon d16pkelog ypopiikod Epyov ue e1oaywyn oLako-
TV gpyooiag o€ vmoloyiloueves Géoeig.

Figure 9: Reduction of linear project duration by inserting work
interruptions in calculated positions.

3.3. Awokoméc epyaciog o€ cvykekpiuéveg 0éoeig

Y10 mopaderypo tov Zynpotog 10, n avénon g didpket-
ag g dpaoctnpoTToS B Tpaypotonoeitot pe v eloaymyn
dwakondv epyaciog oe Tpokabopiopéves Bécelc.

O oAyoplBuog emitdyvvong akolovbel ta TAPUKAT®
Prparto:

i. H dpacmmpiomta B capdvetar amd to 1€h0g mpog v
apyn. 1o TpdTo Tpokabopiopévo onueio elodyeton dt-
axom ion pe v eAdytot embount Kot EAEYXETOL €AV
KkaBvotepel To TEPOG TNG OPASTNPLOTNTAS.

ii. Av ovpfaiver ovtd 1 dwdikocio TPoY®PA 01O ETOUEVO
onpeio 6TovV LILAPYEL 1] SVVATOTNTO SIAKOTNG EPYOCLADV,
€0GAA®G ov&dveTot 1 SloKom KATA pio MUEPO OTO OT-
peio ekeivo kot emavorlopfaveral o EAeYY0G.

H dwdicaocio cuveyiletar puéypic 6tov mpokAnbei avénon
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G710 TEPAG AVTNG.

iii. O é\eyyog cvveyiletal oto emOUEVO oNueio ELGOYOYNG

SLOKOTNG EPYOCIADV.

O oAyopBlog KOADTTEL KOl TNV TEPITTOOT KOTO TNV
omoio. ot dpacTNPOTTES OMOTELOVVTOL amd TUNUOTO LE
SLaPOPETIKOVG PLOLOVG TAPAYOYNG.

3T0 GULYKEKPUEVO TOPASELYHO O YPOVOC TEPATOONG
Tov épyov eivan 39 Muépeg, oe avtifeon pe tovg ypdvovg
tov 37 kot 35 nuepdv avtiotoyo TV dV0 TPONYOVUEVOV
TEPUTTOCEMV.

Kat o115 Tpeig mepumtdoeig mov e€etdotnkay, ot xpovol
glvan ikpdTEPOL A TOV APYLKO XPOVO TV 45 NUEPDOV.

Xt emdpevn evotnTa 1 Tpotevopevn pHEBodog epapuod-
Ceton ko o€ mopadetypo and ) debvn Piproypapio.

TR
1 ] - _
e ey iy

2ynua 10: Meiwon 010pkeiog ypouuixod Epyov ue 16aywyn o1aKo-
TV EPYOTIOg o€ TPOoKaopiouéva. onueio.

Figure 10: Reduction of linear project duration by inserting work
interruptions in predefined positions.

Iivaxag 1: Xroryeio dpootnplotitwy wopodeiyuarog.
Table 1: lllustrative example data.

4. TAPAAEII'MA E®PAPMOI'HZ

To GLYKEKPEVO TOPASELYIO. QPOPE GTI LETOTOMION
TECOGPOV WAV 0y@yoy 0epiov Kol TPOEPYETAL OO TOV
Reda (1990) pe kamoteg pukpég aAAay£EG AmAPAITITES YI0L TNV
TPOGUPLOYT TOV OTN GVYKEKPIUEVT péBodo. X10 Zynua 11
TAPOVGLALETOL TO SIKTVAOTO YPAPTLLOL TOV £PYOV.

= BEIEAEH |

i |  ERETEOD

m N THIE = Fieh ST
AroEnyY

Alldeh |
o arpoy

2o 11: Aiktowto S16ypoupa TopoderyiuaTos EPOPUOVHG.
Figure 11: Network diagram for illustrative example.

Oleg o1 dpooTNPLOTNTEG EKTEAODVTOL GEIPLOKA EKTOC
oo TIG EKOKAPEG KOl TNV mapdfecn TV coAMVeV (Amim-
Ho) TOL ay@yov, mov ekteAovVTOL TapdAinia. Katd tov
TPOYPUUHOTIOUO pE SIKTVOTH HEB0do, To £€pyo dloomdtot
o€ TE00EPO TUNUATA TOV €VOG (Ao kot Bempeitar OTL ot
dpaoTNPLOTNTEG GUVOLOVTOL HE TIS TPOKOTOXOVG TOVG HE
oyéoelg apyns-opyng N TéAoVG-téAoVG (avaAoyo pe TO v
AOKAVOLV 1] CUYKAIVOLV) KOl ¥POVIKY VOTEPNOT) oM LE T
duapketa g Tpokatdyov dpactnpotras. Ta dedopéva trng
KG0e SpacTnpldTTOS Yo T GVUVTAEN TOL YPOVOILOYPOLLLLO-
t0¢ mapovatalovrar otov ITivoka 1.

H Mon pe ) dictvot pébodo mapovsidletal oto Xyn-
po 12 o dudypappo GANTT. O olikog ypdvog mepdtmong
Tov épyov gtvon 28 pépeg.

APAXTHPIOTHTA MPOKATOXOX | AAAHAOYXIA MNEPIOPIZMOX TIMH KOXTOX
XAPAEH 10,000
EKXKAOH XAPAEH SS=1 XPOVOL 1 pépa 15,000
AITAOMA XAPAEH SS=1 XPOVOL 1 pépa 15,000
EKXKAOH SS=3 XPOVOL 3 népeg
TOIIO®ETHXZH 30,000
AITIAQOMA SS=3 XPOVOL 3 népeg
EAEI'X0OX TOITIO®ETHZH FF=1 LPOVOL 1 pépa 10,000
EITANEIIIXQXH EAEI'XOX SS=1 xXPOVOL 1 pépa 20,000
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2xnuo 12: Exilvon mopodeiyuotog epopuoyng te orkrowt uédodo.
Figure 12: Illustrative example solution with network method.

H apyu enidvon Tov ¥povodiaypapilotog (e T ypopL-
pikn néBodo diver ypdvo mepdtwong tov Epyov 31 pépe.
H Mon eivar vmodeéotepn Ypovikd avThig NG SIKTVMTNG
1eBdd0L Kot aVTO OPEIAETOL GTO OTL TO YPULUIKO TPOYPOLLLLLOL
KOVOTIOLEL TN GUVONKT) TNG CLVEYELNG GTT YPNOT TOV HECDV
napaymyng ot dpactnpommta EAEIXOZX. Av emutpoarodv
dwakomég epyaciog atn dpactnpotnto EAET'XOZX, o ypdvog
nepdtong Tov £pyov Ba yivel ioog e avTdV TG SIKTVMOTNG
pebddov (Zymua 13).

2ynuo 13: Exilvon mopadelyporog epoppoyns ue m ypouuikh uédo-
00 KLRPM 7mp1v kou peta tyv emidyyvvor.
Figure 13: Illustrative example solution with KLRPM method
before and after acceleration.
21y mepinton, Tov gival duVATH 1) OLOLOLOPET AVENCT
g dudpketog g dpactnprottog EAEIXOZX, n Abon pe
ypappkny péBodo divel vopitepo xpovo mePAT®ONG Amd T
dwrvmt pébodo. O pubpdg TapaymyNg TG SpacTnpLoOTNTS
EAETXOX e&iombnke avtov g dpactnpotntog TOIIO-
OETHXH, ot dpactnprotreg EAETXOX wou EITANEIII-
XQZH éywvav cuyKAMVoOLoES Kot 0 ¥pOVOG OAOKANPOOTG TOL
épyov peiwdnke otig 27 nuépeg (Zynua 14). H avtictoyia
070 JIKTVMOTO YPaPNpa Bo amattovoe avENoT TG SAPKELNG
g opaotnprotnrag EAEIXOX and pia nuépa oe mévie
NUEPES Kat PETATPOT TG oAANAovYing HeTa&d TV dpaoT)-
promtov EAEI'XOX kouw EITANEIIIXQXH ce FF=1 avti
v SS=1. v mepintmon avt Kot 1 dSiktvwt) nébodog Ha
£01ve YpOVo oAoKAMP®ANG 27 NUEPDV.
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Zynua 14: Erilvon wopadeiyuatog ue ypoyyurn uédodo kar opoio-

Loppn HETOPOAN PEGOV TaPAYWYIG.
Figure 14: Illustrative example solution with uniform decrease in
assigned resources.

Yty enodpevn mapdypapo ££etaloviol GUVOTTIKA Ot EML-
TTMOGCELG TNG CLYKEKPLUEVNG LEBOSOV GTO KOGTOG TOL £PYOU.

5. EHIPPOH XTO KOXTOX TOY EPI'OY

H emypmkovon mg didprelag g dpactnpotntog EAET -
XOZX mépav Tov KOVOVIKOD ¥pOVOL EKTELECT|G T, TPOKOAEL
avénon oto ko6ctog TG To avénuévo KOGTOG TPOEPYETUL
oo TIG OMOAVUEVEG DPEG EPYACIOG Kal TN Pei®on TG mo-
POYDYIKOTNTAG TOV GUVEPYEIOVL AOY® TNG UN EKUETAAAEVOTG
™G KOUTOANG expdonong. [ dpactnpiotra EAEIX0Z
TOL TOPASEIYHOTOG diveTal eVOEIKTIKOC TivaKoG KOGTOLG-
xpovov ([Mivaxag 2).

ITivaxoag 2: Zroryeio koaTovg-ypovov dpaotnpiotnros EAEIXOZ.
Table 2: Time-cost data for activity EAEI'’XOZ.

Zehyn Xpovou-k6aToug SpaaTtnpiéotnrag EAEMX0OZ |
Xpovog 8 7 6 5 4
(népec)

Kéotog 11,500 11,000 10,600 10,300 10,000
(evpd)

Me ta otoyeia k6oTovg TV [Mvdkav 1, 2 kot Bempd-
vtag 0Tt ta yevikd £60da Tov gpyotatiov eivar 325 evpd/
nuépa (repimov 10% Tov 0pyKod KOGTOVS), KATACKEVALETAL
T0 YPaPNpo BEATIGTOV KOGTOLC-YPOVOL TOL Zynpatog 15.

Twég kdoTovg ™G dpactnpiotntag EAEIXOX yo ypd-
Vvoug peyaldtepovg Tmv 8 nuepdv dev Aappavovtatl vaoym,
EMELON OEV CUVEIGPEPOVY GE TEPUITEP® LEIDMCT) TOV GLVOAL-
KOV ¥pOVOL TOV £pYoV (Ot TLHUES Y10 TO KOGTOG TV EPYOCIDV
EMQONGAV OO EUTEPOYVAOUOVOE TNG KOTAGKEVNG). XTO
Eynua 15 mapovoidletatl 1o GUVOALKO KOGTOG TOL £PYOV Yo
xpOvoug ektéleonc amo 27 uéypt 31 pépec.
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2ynuo 15: Tpapnue féAtioron kKéaTovg-Ypovov Epyou.
Figure 15: Illustrative example of an optimal time-cost graph.

370 CUYKEKPLUEVO TOPASELYLLA, Ol SLOPOPEG OTO KOGTOG
glval HIKPEG KOL 1] CUUTIEST] TOL ¥POVOL GUVTEAEITOL Y®PIG
peybro emmpdebeto K66TOG. Av AnebBovv vroyn mbavd
emmposOeTo 0QPEAN amd TP VOPITEPNS OAOKANP®GNG TOL
épyov, cvpumepaivetol 6Tl 1 cuykekpyévn péBodog Tapov-
o1dlel peydn amotelespotikdtnTo KOGTOLG. H emiPdpuvon,
OV EMPEPEL 1] EXTAYLVOT] GTO GUVOAIKO KOGTOG TOL £PYOU,
glvar ouvapton moAAGV Topayoviov (1 dpoacTnploTnTa
extedeiton pe ida péoa M OxL, VILAPYEL 1| SLVATOTNTA OO
oYOMONG TOV HECOV TOPOYDYNG KOTA TN SEPKELL TOV Ol0-
KOT®V €pyaciog og GAleg SpactnplotTnTes N O)L K.AT.). Avtd
€YEL OOV OMOTEAEGO, TOV VTOAOYIGUO TMOV EMMTTOCEDV,
OAAG KOL TG OTOTEAEGHATIKOTITOG GTO KOGTOG TOV £PYOL
Eeywplotd o kabe épyo. [pémel, emiong, vo TovioTel OTL 6€
TOMAEG TEPIMTAOCELS O1 €V AOY® SpacTnpldTTES 0POPOVY GE
devtepevovoeg epyacies (Sloypappion 0ddv, 060Q®MTIGUAG,
€AeyYOl CLOTNUATOV K.AT.), TOL €ite deV £YOVV HEYAAO KO-
070G, £iTe £YoVV HIKPO KOGTOG EMPPASLVOTG.

6. XZYMIIEPAXMATA

Yty mopodoa epyacio avamtoydnike pebodoroyio emt-
TAYVVONG GE YPOUUIKG EPYa LE EMUNKVVON TG OIPKELOG

OPICUEVAV OpOoTNPOTATOV Y®PiG avénon oty éviaon
YPNONG TOV pEcV Tapay®yng. Ot ev MOy dpacTnpLoTNTEG
aQopovV cLVNBWMG oe deVTEPEHOVTEG EPYACIES TTOL gite dgv
&Youv peyOLo KOOTOG gite €(ouV KPS KOGTOG EMPPAduvV-
ong. H avénon tng ditdpKeog Toug EMTUYYAVETOL 1] [LE OLLOL-
opopen pelwon TG €Viaong TOV KATOVEUNUEVOV LEGHOV
TAPAYOYNG, €ITE LE TNV €100YOYT OLOKOTMOV £PYUCiag oF
vroloylopeveg BEcelg glte e TV €l0ay®YN SAKOTAOV €p-
yooiag o€ cuykekpyéveg Béaelg oto épyo. H mpotevopevn
péBodog epapprocTKE G TApadeLy Lo omd T d1ebvn PiPpAio-
Ypapio Kot Lel®GE TO GUVOAIKO ¥POVO EKTELEGNG TOVL £pYOV.
2TV TEPIMTMOOT) OUOOLOPPNG HEIMONG GTNV £vTOoN XPNONG
TOV HECOV TOPAYDYNG, O YPOVOS OAOKANPMGNG TOL £PYOL
£YWVE LUKPOTEPOG KOl OO AVTOV TNG SIKTLMTHG HEBOSOL.
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Extended summary

Linear Project Acceleration without Increasing
Production Rates

ALEXANDROS KALLANTZIS
Civil Engineer

Abstract

It is possible to decrease the total completion time of linear projects
by extending the duration of some activities, without increasing
production rates. The increase in the duration of these activities can
be achieved either by uniformly decreasing the resources assigned
to them or by abolishing the resource continuity constraint. In the
case where a uniform decrease in the assigned resources is feasible,
the former method is selected. In the case where this is not possible
or the minimum resources required to execute the activity result in
durations longer than desired, the duration increase is achieved by
inserting work interruptions. The minimum interruptions and their
insertion point are left to the discretion of the planner in order to
manage resources more effectively. The proposed methodology
identifies the activities in question and includes an algorithm for
increasing their duration in both cases. Moreover, the effect on total
project cost caused by applying the method to the selected activities
is briefly analyzed.

1. INTRODUCTION

Many researchers and contractors have concluded that
network scheduling methods (MPM, CPM etc.) present
disadvantages when applied to linear projects. In order to
schedule linear projects, network methods divide activities
into segments, abolish the resource continuity constraint
(Kavanah 1985, Reda 1990, Russell & Wong 1993, El Rayes
& Moselhi 2001) and produce a network containing a huge
number of activities. On the other hand, linear scheduling
methods aim mainly at preserving resource continuity.
Continuous flow of work minimizes idle time and maximizes
the learning curve effect (Ashley 1980, Birrel 1980). Strict
adhesion, though, to the resource continuity constraint may
lead to increased total project duration. Selinger (1980)
noticed that abolishing resource continuity in some activities
by inserting work interruptions may shorten project duration.
Harris & Ioannou (1998) observed the paradox of decreasing
linear project duration by increasing the duration of some
activities. El Rayes & Moselhi (2001) presented a dynamic
programming methodology for decreasing total project
Submitted: June 11, 2004 Accepted: Oct. 21, 2004
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duration while optimizing resource utilization. Finally,
Kallantzis & Lambropoulos (2004) developed a critical path
algorithm for linear projects that identifies the activities that
influence project duration.

The increase in activity duration can be achieved in
two ways. Firstly, by a uniform decrease of the allocated
resources. Secondly, in the case that the minimum resources
required for the execution of the activity lead to a duration
less than desired, the increase is achieved by inserting
work interruptions. The increase in the duration of the
abovementioned activities also increases their cost, but it has
positive effects on total project cost.

This paper presents a methodology for accelerating linear
projects, comprised of full-span serial activities, by taking
advantage of the attribute of the aforementioned activities.
The two methods for increasing the activities’ duration are
analyzed and applied to a project taken the from literature.
Finally, the effect on total project cost is briefly discussed.

2. BACKGROUND

The identification of the activities in question is based
on the critical path algorithm for linear projects KLRPM
(Kallantzis & Lambropoulos 2004). Therefore, a brief
reference to the method is judged necessary. KLRPM
presents work progress on Time-Distance axes and is
based on time and distance constraints, similar to the time
and stage buffers as defined by Reda (1990). Activities
in the schedule are placed as close as possible to each
other as long as the time and distance constraints between
them are not violated. The method consists of two steps:
the potential critical activities are first identified and the
critical path is then calculated. In order to identify the
potential critical activities, the process starts from the last
activity of the project, moving through every activity’s
driving predecessor until the first activity is reached. This
procedure ensures that the longest path in the schedule
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has been identified. After the potential critical activities
have been identified, their critical parts are determined.
Starting from the end of the last activity, the critical path
moves through it until it reaches the point where the
constraint with the driving predecessor lies; there it shifts
towards its driving predecessor horizontally or vertically
depending on whether it is a distance or a time constraint.
The procedure continues until the beginning of the first
activity is reached. The segment of each activity between
the trace of the constraints of its driving predecessor and
its driving successor belongs to the controlling sequence.
If the constraint of the successor activity lies to the right
of the constraint of the predecessor activity, the segment
of the activity between them is critical. If the trace of the
constraint of the successor activity lies to the left of the
trace of the constraint of the predecessor activity, then this
activity belongs to the activities in question. A general
example of the activity configuration of the activities under
examination is presented in Figure 1. According to the
algorithm presented above, activity B has the constraint
of its successor activity I" lying to the left of the constraint
of the predecessor activity A (Figure 2). If the duration of
activity B is increased, total project duration is decreased
(Figure 3).

This activity configuration can stand by itself or it can be
a part of a larger project (Figure 4).

The above linear schedule example is analogous to the
network activity configuration of Figure 5. As can be seen
in Figure 6, extension of activity B duration results in a
decrease of total project duration.

After detecting the activities under examination
the procedure for increasing their duration follows. As
mentioned before, the simplest way to increase an activity’s
duration is by uniformly decreasing the allocated resources.
This method has a limited range of application since it
receives values from a discrete range of values, rather
than a uniform one. In the case where the desired activity
duration does not belong to the above mentioned discrete
values, or the minimum resources required for executing the
activity result to duration longer than the desired one, work
interruptions need to be inserted into the schedule. These
work interruptions have to be greater than a minimum value.
This value is related to the capability of using the resources
in other activities during the interruptions.

The flowchart for the proposed methodology is presented
in Figure 7.

3. PROPOSED ACCELERATION
METHODOLOGY

The previous analysis entails the possibility for
accelerating the project without increasing the assigned
resources when the activity configuration of Figure 1 is

present in a linear schedule. Three cases for increasing
activity duration will be examined: when uniform change of
the assigned resources is possible, when the positions of the
work interruptions are calculated and when the positions of
work interruptions are given.

3.1. Uniform decrease in assigned resources

In the example of Figure 8 the duration increase of
activity B is achieved by uniform decrease of the assigned
resources The acceleration algorithm has the following
steps:

i. The duration of activity B is increased by one day.

ii. The finish day of the project is recalculated.

iil. If the new finish day is earlier than before, the duration of
activity B is increased by one more day.

iv. Steps ii and iii are repeated until the new finish day is
greater that in previous iteration.

The new position of activities B and I is presented in
Figure 8 with solid lines.

3.2. Work interruptions in calculated positions

In the example of Figure 9 the duration increase of
activity B is achieved by inserting work interruptions in
calculated positions. The acceleration algorithm contains the
following steps:

i. Activity B is scanned starting from its last point. At
every step of the scan, the possibility of inserting work
interruption without delaying its finish day is examined.
If the work interruption delays the finish day of activity
B, the next point is examined, if not, interruption is
inserted.

ii. This procedure continues until the whole of activity B is
examined.

The new position of activities B and I is presented in
Figure 9 with solid lines.

3.3. Work interruptions in given positions

In the example of Figure 10 the duration increase of
activity B is achieved by inserting work interruptions in
given positions. The acceleration algorithm contains the
following steps:

i. Activity B is scanned starting from its last point. At the
first predefined position encountered, the possibility of
inserting a work interruption, equal to the minimum
interruption and without delaying its finish day, is
examined.
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ii. If the work interruption delays the finish day of activity
B, then the next given point is examined, otherwise the
interruption is increased by one day and the check is
repeated. This procedure continues until its finish day is
delayed.

iii. The check continues at the next given interruption point.
The new position of activities B and I' is presented in

Figure 10 with solid lines.

4. ILLUSTRATIVE EXAMPLE

The example is taken from the literature (Reda 1990) and
pertains to the relocation of a 4-mile natural gas pipeline.
The activity network is presented in Figure 11. Activity data
is shown in Table 1. The Gantt chart is presented in Figure
12. The initial solution for the equivalent linear schedule is
presented in Figure 13 with dashed lines. Activity “TEST”
(EAET'XO0Y) is identified to be prolonged. The uniform
duration increase and the algorithm for work interruptions
in calculated positions are applied to the selected activity.
The results are presented in Figures 13 and 14 respectively.
Project duration has been decreased from the initial duration
of 31 days to 28 and 27 respectively.

5. COST INFLUENCE

The prolongation of the duration of activity TEST
beyond its normal time T, increases its cost. The cost data
for the selected activity are presented in Table 2. Taking
under consideration the general expenses of the jobsite, the
cost versus time graph of Figure 15 is plotted. In the specific
example the differences in cost are minimal. Generally the
activities in question pertain either to secondary works or to
low deceleration cost works.

6. CONCLUSIONS

This paper presented a method for accelerating linear
projects by prolonging the duration of some activities and
without increasing assigned resources. The activities in
question pertain either to secondary works or to works with
minimal deceleration cost. The increase in their duration
can be achieved either by uniform decrease of the assigned
resources or by inserting work interruptions. The method
was applied to an illustrative example taken from the
literature and decreased its completion time.
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