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Estimation of Project Duration by Probabilistic Linkage Evaluation Technique (PLET)

Kim, Seon-Gyoo”
"Department of Architectural Engineering, Kangwon National University

Abstract : Generally, the most difficult works at scheduling are to estimate the duration of activities and linkages between
them because the possibility that the duration and linkages could be exposed to the uncertainties is so high, When
estimating a project duration, therefore, the probabilistic estimation of the duration as well as the probabilistic estimation
of the linkages between activities should be considered concurrently, The PERT that is one of the most popular
techniques applied for the probabilistic estimation of a project duration can not consider the uncertainties of the linkages
because it only estimates the probabilistic duration limited to FSOrelationship, The purpose of this study is to propose the
new method “PLET for stochastically estimating the project duration based on the probabilistic estimation of the BDM's
relationships, and also provide more wide and various probabilistic information about the project duration by it,
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Fig. 1. Deterministic and Probabilistic Branching of GERT

Fig. 2. Looping at GERT

GERT= PERT®} -GAFSHAUE PERTONA] A|351A] 9=
A A (deterministic) ~12] 31 EE2 (probabilistic) 714 %]7]
(branching)7} 7Fsstct. Fig. 1(a)= @484 714271, Fig.
Ib}= =4 7HA715 Hofaal Sl Fig, 1b)ellA 2+
759 EHE 2R 100%0]01oF Bttt E3t Fig, 2= CPM/
PERTOlA] £7F&3t WH=2]E 818k & HofFal ol
CHLecture Material 2012), GERTZ|¥9] 71 7|€219] A
2 GERTAAIS mdllsiA]7]|7] ¢Jat 3pgo) ujl$- Exlshc)
= 208 SREA WS ol Afola A SE-EA] ¢ar
It Wikipedia 2013).

2.3 RDM

il

Al &3t FE59] o] freason)of] 2L WL FHEAS
AABR= CPM7IHe] gz o= 2006 AotElgict 719 3
2 RDM7|H 02 2/JH HIESA of|E HofF=al it

RDM 7192 7]& PDM7 ol 22 FRE F7lsk= 2o
2 7]& 713} xpasteial 9lom, ohgart -2 4] HRIt
Z7}ElchPlotnick 2008).

AR, A UitelA Aol AA| 2shs T MR
Aol ke E(node)E 711t

EA, 2 2S5k Yl/ols FE(reason/

why restraint code)= Z&7}stc},

Lb  s=zumRsE =27 Ai5H MeS 20144 112

AR, 2G71ze] 278 Aolshe 7IXtEE(duration
code)E 7RI
A, 217 T (restraint) 2] B AS 713}

25(
1440 oofers
Main Bldg - Ifistall Roofing
e

OIUICR G RF FS2 1
Al2 $23 RF1

Physical 1450

- Main Bldg - Studs & Drywall

‘‘‘‘‘ . L
FS 01 WLIM /
- $06 507
Physical 1460
enetrations at 50% Main Bldg - Roof HVAC
() /

PS 50% 41IM T4SM /
523 M14

Fig. 3. Example of RDM

2.4 SAPA

SAPA(Stochastic Allocation of Project Allowance)”|HH-&
of|H]AF1717Hproject time contingency)& ll&38lal I141&
Zhfqezo] vlEsl7] $isl 2011 Ak RiT), SAPAZ|#-S
AR 34 AlEE|o) 4 (project time simulation)] AyHE 7]
%2 PPD(project planned duration)?} PTD(project target
duration}E A5sk= ACE B E= 24 WS 4
|3k}, SAPAZ|HollA PPDe} PTDS o|&3k=t] &-835k=
-2 PERTZ |9} 2H7FEE Al o] (monte—carlo
simulation)”|Ho|thBarraza 2011), YRH 08 AIE71E
SHEA o7 243 uf 71 Wo| 285k WHE0] SAPAY|
W}k o] PERT7 M ZE7EE Algdlold7 s 2§
Sh= Ao 2A a9t SAPASL AR i Eo] we
TAREol ofsf HarE| o] ok,

2.5 7|1E 7|H=2| MetAr & oHAl

A 7|3 71 AT 7R A BT
52 58 YR v Table 137} A,

Table 1. Comparison of Activity's Time and Linkage Estimating

Techniques
No Comparison Items PERT | GERT | RDM | SAPA
1 Probabilistic Time Estimation O O X O
2 Linkage Overlapping X X O X
3 | Probabilistic Linkage Estimation X X X X
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01 [ 02 I 03
1-7 [ 814 | 1521 | 2228 | 2935 | 3642 | 4349 | 5056 | 5763 | 64-70 | 71-77 |
13.66 3866 A7 A7
Painting (25) Flooring (10)
7 668, 8.51) 3717 =] 183 .1
(18,21,23)-(0,1,2)
(6,8,9)-(0,1,4) T (.1(26,113:‘21)4) |,<0>
ik Floor Tiles (10;1 % s Papering (15) ﬁﬂl
1 (0,851) 25.67 |+ 0. 1.83) 7
(7,8,10)-(0,1,3) <0> <0>
(0,0) (0,0)
(4,7,9)-(0,2,3) (16,[17,19)-(1,2,3) Qe1e2) |(7.8.0)-(0,1.4)
25 4o < LEGEND >
©.0) ©.0) SD EFD
@ SD (FF, TF) LFD
Fig. 8. A Sample PLET Network
Fig. 8 PLET YIE$|=of el YA ARS Alsyot A= Door & Window — Glazing — Furnitures — Inspection ©-
Table 22} 2T}, Table 2= 249 B8 QAVAZ 71E 2 Uepton], F340) BEBYI(), BAG), HERA
o7 2 dAofA] AlRKeE 4] (Nl (15)5 A-8ste, 2 (0= 341 (16), (17), (18) 283t AlAFsHH thaatk 2,
H B mhda(d), BAHeY), EEHAHo), 27] 2 W)Y

x% (ESD EFD, 1SD, LFD), &--AIZHFF, TF)2] AL Az}
E‘. E-O:]‘l“—]— 1‘4' =2 6]7:"/?_]‘ 7%-"]‘ FFQ]’ TF7]‘ E—,—O?_] ‘%“
FAH(C.P.)E Plastering — AL Door & Window — WD

Table 2. Schedule Computation Results of A Sample PLET Network

t, = 6.83—1.83+17.17—2.00+ 17.00—2.17 +8.33
1.33+22( <0>"¥A) +10(HEFY) =74
0% = 0.69+0.25+0.25+0.11+1.00+0.25+0.25+0.45 = 3.25

o= V=325 =180

No Activity Description Dur. | Prob. Linkage | Avg. E. Days | Var. S.D. Schedule Computation Dates and Floats
- Predecessors days (a,m,b) d o ESD | EFD | LSD | LFD | FF TF | CP.
Plastering 10 - - - - 0 10 0 10 0 0 O
! L None -
5 Floor Tiles 10 (0,1,3) 1.17 0.25 0.50| 7.16 | 17.16 | 15.67 | 25.67 0 8.51
L Plastering (7,9,10) 8.83 0.25 0.50
3 Painting 25 (0,1,4) 1.33 0.45 0.67| 13.66 | 38.66 | 22.17 | 47.17 | 6.68 | 8.51
L Floor Tiles (6,8,9) 7.83 0.25 0.50
4 AL Door & Window 20 (0,2,3) 1.83 0.25 0.50 5 25 5 25 0 0 O
L Plastering (4,7,9) 6.83 0.69 0.83
5 WD Door & Window 20 (1,2,3) 2.00 0.11 0.33| 20.17 | 40.17 | 20.17 | 40.17 0 0 O
L AL Door & Window (16,17,19) 17.17 0.25 0.50
6 Glazing 10 (1,2,4) 217 0.25 0.50| 35 45 35 45 0 0 O
L WD Door & Window (14,17,20) 17.00 1.00 1.00
Papering 15 (0,1,2) 1.00 0.11 0.33| 40.17 | 55.17 | 42 57 0 1.83
7 | & Painting (18,21,23) 20.83 0.69 0.83
L WD Door & Window 0 0.00 0.00 0.00
8 Furnitures 22 (0,1,4) 1.33 0.45 0.67| 42 64 42 64 0 0 O
L Glazing (7,9,10) 8,33 0.25 0.50
9 Flooring 10 (0,1,2) 1.00 0.11 0.33| 52.17 | 62.17 | 54 64 1.83 | 1.83
L Papering (12,13,14) 13.00 0.11 0.33
Inspection 10 - 64 74 64 74 0 0 O
10 | & Furnitures 22 0.00 0.00 0.00
L Flooring 10 0.00 0.00 0.00
3 Dur. © Duration, Prob. : Probabilistic, Avg. : Average, Var. : Variance, S.D. : Standard Deviation, C.P. : Critical Path
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