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Probabilistic Project Duration Estimation by Combination of PERT and PLET
in High—Risk Project

Kim, Seon—-Gyoo®, Kim, Junyoung'
"Department of Architecture and Architectural Engineering, Seoul National University

Abstract : PERT(Project Evaluation and Review Technique) is typical method in order to probabilistically establish the
schedule plan for large scale complex project or mega project., PERT technique is impossible to estimate relationship
of each activity probabilistically when there are overlapping relationships because it is limited to Finish—to—Start(FS)
relationship, In order to overcome this kind of limitation of PERT technique, PLET(Probabilistic Linkage Evaluation
Technique) has been suggested to probabilistically estimate project duration for various overlapping relationships for
each activity, However, estimating project duration by PLET technique only considers uncertainty of relationship
between activities and not activity time, thus it is not the perfect duration estimating method, The main objective of
this research is to propose the integration model of PERT and PLET and verify its probabilistic validity, By verifying
application of time calculation method of integration model in practical case, this research will suggest probabilistic
project duration estimating method in schedule plan of high—risk construction industry.,
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Fig. 1. Linkage Representation of PLET
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Table 1. Comparison of Probabilistic Project Duration Estimating
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Fig. 2. Integration Model of PERT & PLET
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Fig. 4. Probability Distributions of Activity Duration & Linkage
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PERTQ} PLET7 |9 53+ mdlo] HA)|od-Htotal float, TF)
+= PERT7]}H9] Total Slack, PLET7]52] Total Floate} &
st], FRede] 27124-A(ESD)] G FAR 1A
UEI=10) ZFAH] FFL 74 = ol Aol A
AAHTFR= 2ol 71 <= Q= Frhe] oAfpARtes
AR S2IAN ] 2fo| = ARt = 2k 19 Ao
TF= LSD} ESD9] Ajo] = LFDS} EFD] 3ol 2A] 4]
(18)2 2.

Th = LSDy - ESDy = LED, - EFDy (18)
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Fig. 5. Sample Path on Integration Model of PERT & PLET
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=+ E Last Activity s Average Duration (19)

D5 AI0llAl PERTR PLET7|H ZiEto| oI5t B1EX AIYZ7| &8
83 A H-T1-J-K-L2] B30 thgh BAK )
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5. PERTS} PLET?7 | Stl 22 HS

H o4Ttol A Alokst PERTS PLETZ Y £3 Hale 7
S17] flste] e DA oA v
(plastering)o] ¥ 37 AHinspection)&4Ee] thafl PERT
S} PLET7 Y 59 22 HIEQIE Fig. 637 2ol 74513
t}l. Fig. 69] PERT® PLETY 53 29 YEYIE= &
10719] 2955t & WS 2<i7t AddA= F-8=90H,
Fig. 6014 PERT7|%C.2 AFd 343 21137152 77lj0]

™, PLET7 |} 02 4] 47 A8UASLS 87Mjolch,

1226 2392 2331 3748
Painting(8,12,14) | | Flooring(12,14.17)
2+ 14356 0.00270) 2663 2331 4 0.00,0.00) 3748
<0> (50.60.80)%(20.30.60) |0 50, 90)9(20,20,30) | < 0>
459 122¢ 1549 2882 3748 4648
Floor Ties(4.8,10) | Papering(11,13,17) | Inspection(9) |
729 4 (0000270) 1496 15494 (0.00,0.00) 2882 3748 4 (000000 4648
(70.80,85)%(30,40,60) (40,60,80)%(10,20,40) (50.70.70)%(30.40.60)
@
0.00 9.83 998 2398 28.78 4078
Plastering(7,10,12) | | Wood Door & Window(14) Furniture(8,12,16) |
0.00 (0.00,0.00) 9383 998 + (0.00,0.00) 2358 3323 4 (0.00.4.45) 4523
(50,70,80)%(10,20,30) | (70,80,85)%(20,30,50) | < 0> (40,60,70)%(0,20,30)
412 E 17.12 2398 3598
AL Door & Window(10,13,16) | Grazing(12) |
412 (0.00,0.00) 1712 2843 (0.004.45) 4043
<LEGEND>
ESD EFD
@4 Activity(a, m, b) |
LSD (FF.TF) LFD
I(h, Im. 15)%(la, Im, Ib)

Fig. 6. Sample Network for Integration Model of PERT & PLET
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Table 2. Schedule Computation Results of A Sample PERT+PLET Network

Activity Duration Linkages )
— — Schedule Computation Dates and Floats

|, | Activity Description a|m|b[Avg|Vvar [sD.[la[m]|Ib]| Avg | var|sD

L Predecessors days t. 62 6 % d 62| 6 | ESD | EFD | LSD | LFD | FF TF | CP.
] Plastering 7110121983069 083 |- —| — - - - 0.00 | 9.83 | 0.00 | 9.83 | 0.00 | 0.00

L None - - -1 - - - |=-1-=-1-1] - - - 2.70 | 12.54
5 Floor Tiles 4 18|10 7.67]1.00|1.00|30|40|60| 3.19 [0.15]0.38| 4.59 |12.26| 7.29 | 14.96 | 0.00 | 2.70

L Plastering 7110112 /9.83]|0.69|0.83|70|80|85| 7.78 | 0.06 | 0.25

AL Door & Window 1011316 |13.00] 1.00 | 1.00 |10 | 20 | 30| 2.60 |0.19]0.43| 412 (1712 | 412 | 17.12| 0.00 | 0.00 O
s L Plastering 7 110(12]9.83]0.69|0.83|50|70|80]| 6.72 [0.24]0.49
4 Painting 8 | 121411167/ 1.00|1.00| 0 | O 0.00 | 0.00|0.00|12.26 | 23.92 | 14.96 | 26.63 | 2.70 | 2.70

L Floor Tiles 418 |10|7.67]1.001.00| 010 0.00 | 0.00 | 0.00
. Wood Door & Window 14114 |14 {14.00| 0.00 | 0.00 | 20 | 30 | 50 | 4.43 | 0.49]0.70 | 9.98 |23.98 | 9.98 |23.98 | 0.00 | 0.00 O

L AL Door & Window 1011316 |13.00| 1.00 | 1.00 | 70 | 80 | 85]10.29 | 0.11 ] 0.33 16.43 | 29.43

Papering 1111317 (13.33| 1.00 | 1.00 | 10| 20 | 40 | 2.89 | 0.44 | 0.67 | 15.49 | 28.82 | 15.49 | 28.82 | 0.00 | 0.00 O
5 L Wood Door & Window | 14 | 14 | 14 [14.00{ 0.00 | 0.00 | 40 | 60 | 80 | 8.40 | 0.87 | 0.93

Papering 1111317 (13.33| 1.00 | 1.00 | 40 | 50 | 60 | 6.67 | 0.20 | 0.44 | 12.78 | 26.12 | 15.49 | 28.82

L Painting 8 | 12|14 |11.67|1.00 | 1.00 | 50 | 60 | 80 | 7.19 | 0.34 | 0.58
; Grazing 12112 |12|12.00| 0.00 | 0.00 | O | O | O | 0.00 |0.00|0.00 | 23.98 | 35.98 | 28.43 | 40.43 | 0.00 | 4.45

L Wood Door & Window | 14 | 14 | 14 {14.00| 0.00 [ 0.00 | 0 | O | O | 0.00 | 0.00 | 0.00
8 Flooring 12114 |17 (14171 0.69 | 0.83 |20 | 20 | 30 | 3.07 | 0.06 | 0.24 | 23.31 | 37.48 | 23.31 | 37.48 | 0.00 | 0.00 O

L Papering 1111317 (13.33| 1.00 | 1.00 | 80|80 |90 |10.89|0.05|0.22

Furniture 8 | 12]16|12.00] 1.78 | 1.33 | 0 [ 20| 30| 2.20 | 0.36 | 0.60 | 28.78 | 40.78 | 33.23 | 45.23 | 4.45 | 4.45
° L Grazing 12112 |12|12.00| 0.00 | 0.00 | 40 | 60| 70| 7.00 | 0.36 | 0.60

Inspection 919]9|900]000|000|01]0 0.00 | 0.00 | 0.00 | 37.48 | 46.48 | 37.48 | 46.48 | 0.00 | 0.00 O
10 L Flooring 12114 117114171069 | 083 | 0 | O 0.00 | 0.00 | 0.00

Inspection 9191]9]9.00|0.00/|0.00|30|40|60| 3.75|0.20|0.45]| 33.03 | 42.03 - -

L Furniture 8 | 12]16(12.00| 1.78 | 1.33 | 50 | 70 | 70 | 8.00 | 0.16 | 0.40

Fig. 62 PERT?} PLETZ|Y 53 wd vlEQIA] dis] 6, W=

AGAALS A3et Aak= Table 29} T}, Table 2= PERT
715l o3t AYFE71E a, m, bE A 4k, 279 ARGl A Ulfﬂic’ﬂ TS i gL @

At 2AE71(t), 4HO), EEHRH0) S APgatalon, 2
ﬁ\ﬂeﬂ %x% o:]ﬁJ,]-ﬁ]E la, Im, Ib= 4} AL;H Tﬁo}_,—/_ 7L7_1Lo
B L), +4Ho), FEHH0)E APFsl), 12
PERTS} PLET7 | 53 =& &AL Al(10)4] (18)
2 gato] 7F 24052 27] 9 77194 (ESD, EFD, LSD
LFD), oJfAIZHEF, TF)& AR AukgkE Hojsa 9l
th QA 23 FFeH TEV B 09) £3HCP)
Plastering — AL Door & Window — WD Door & Window
— Papering — Flooring — Inspection®.& UERFOH
349 HE7I(t), $4H), BBk 34 (19),
(20), (212 Bg3to] AN A heat 2o,

o kI

t, = 0+6.72—2.60+10.29— 4.43+8.40— 2.89+7.00— 2.20
+14.17(" <0 >") +9.00(Last Activity) = 46.48

0% = 0.69+0.24+0.19+1.00+0.11+0.49+0.00+0.87+0.44
+1.00+0.05+0.06 +0.83 +0.00+0.00 +0.00 =~ 5.97

o= \/072: VH.97 =2.44
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7kl 71Tk aRelw Beka ARIE Euleke 3

AZE e o o5 7hsT thie] et SRl acls
& Hhgshs 2k AlEiatEe] Fesiord gt ool

A 1% Blel Aolct,

Ade] BEHE Petalol T AL sk W
Figslck, 28] PERTY Mol Sl 7| /1% 49
A gEjo] gk, PERTZIHS 7Nte 2 nhe
ol glom 15 PERTY 3226 152 Aol g
EY e} kel shE 3] 3 ol
4 Sic, e PRIV 200 ABEAE P
2 ARtsio] 2443719) Belguks e At 4

A o] FE Aol gﬂg 3o 1siei) 2 ) ol

ok mlo

o], PERT7|Huko 2 Alle] mE BslAd8 nejsto] 34
AeE FHshs 22 B7FssIt). PERTZIH S| of2igt Algh



FE3517] $Iete] PLET7|WHo] Q= oy, PLET
2 27t SE/3T AATAIL] BRI arEskARt
245719] BEAGS a1faR] o] ue] hgt e
57| F7gvdrgolat g 4= gict

2 =RoA= PERTZIHO 2H)37] 88y 47
PLET7|He] 247t AdAlel B3y +493e 59
gt PERTS} PLET71H 53 Hdks A¢kekeict. PERTS}
PLET7|¥ 55 mdle 21157 9] E3halAd #at op e} 2}
A7 AATA ] B E 13T 5= Q)7] WiE, Argell
A A% 7Rs3 BE Bl S acIES et e AL
Ae71 340 7Fs3it.

9 AR Q) AYTAE =l H o ol Helshe
Zo|A|qt, vzt 4 BFAlElnE B3I sk
82 (risk management) 7Hd} 37882 E FosE=
A= v AAaee didolot, PERTZ Y, 28 7182
AlEdlolA 714, chofet 7| HE, 183 PLETY W}
2 =Rol|A] AlQlel= PERT®} PLET7[# 9] B3 BdlE &
T s e E BAIIAAL sl 2] dgto)
2} 3t 4= 9lct, :LEM *ﬂﬂnﬂﬁ} AEle] 2 B4
xfo]2 Qlsf| o}z ik Bebdsing ko g Fgv|et
AT XWﬁP% R S8l 710l AAIA] Atet
o] Bast Zlojct,

[o

ZAe| =2

B A= 20159 st sk rRAduE A
(A E:520150039).
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